
2o21
STATISTICS

l 
O-. : 3 Jrours ]

I qrFI: 3qel
I Maximum Marks : 2OO

I3rRT6-dc 3itF: 2oo

Instructions ( fffu) t

0 This paper is divided into tuto Sections, Section-A and Section-B.

i llqc-{ A {idt t foTrfua t, de-e * <ie-e t

@ Each Section contains eight questions.

j-As <is it s{rd y{c El

(ii, A carrdidate has to attempt twelve questions.

qs qfrsrTef *1 sR€ vrit er sm ftsil t t

(iu) Question Nos. 1 and 9 are compulsory and out of the ternaining, any
ten are to be attempted choosing five from each Section.

!{q {iqr r *: g srM t d{ is wfr 't t ffi W +r ett frqqT i, e-&s ds
td'q-d'qffi$5qT6riT!1

(u) Question Nos. 1 arld 9 consist of fiue pxts each. Each part will be of
6 marks. Word limit will be l5O (in relevalt subjects only).

. wc*sr r *r g*cts-cfs qpr it v&* tTpr +frs o ei*ftilftatt erqrilqr
rsods Sfud t (cr* sqq ftwif t1) 

1

(u) Remaining questions will be of 14 marks each.

rlq vtc r+ eiq;t * vft gec dit
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SECTION_A
EIS-A

1. Answer the following questions :

ffifudvsii*srt4fuq,

/a/ For the sequence of r.v.'s {X"} witfr

-(-- -)t -(-- 1l I
P Ixk = k"}= Ptxk = - k" ]=:, ). > 0

Hence, show that if the WLLN holds, central limit law holds.

6x5=30

, rrz t\^-+ ^f ,. ,rl -f ., l

r.v.'s t^nJ q1 53$+r .t, uTeI P{Xa - k^}= 
"lxn 

= -k"l=a,X>O,
Wr.Tq qK WLLN €r€ 6i?TT E, dT rs-G 6{ 16 6-<|{ Srcr qr{c/ central limit €rag
_\.ch{d | 6 |

1bj A drunk performs a random walk over positions O, x7, !2,..., as follows.
He starts at 0. He takes successive one-unit steps, going to the right
with probability p and to the ieft with probability [1-p). His steps are
independent. Let X denote his position after n steps. Find the distribution
of (X+n\ /2. Find E(X).

qs {Rrfr 3TFr?iffd ero qe-m t fre-ff Rlfr o,t r, r2,..., qen-f,q - I r eE 0 i 3rTFl

*r-m t r et w t qK qs F;rd sra s-qc q.dfdr t, qrR* ei.l. vrfuiidr p S eH 3th qrdr

R{q. vrh*dr ( 1-p) + qrq qdfi i r ss+ 6-cc ETi-{ i t qn .flfrs x sq-fr Rft s}
n qqct s'r atq RII-dl t t 1x*";7z 6r fud{oT qdl drn"i I E(x) 6I q1c {1-6 6frS|

(c) The following data represent the yields of rnajze in q/ha recorded from
an cwnerimenf

16.4, rg'2, 24.5, L5.4, L7.3,23.6,22.7, 20-g, ta-2
Test whether the median (M\ is 20 q/ tn.

ffifua 3rifsr c-sT * -nqm fi ffi ei q/ha ii qFn orcr t n s+ n igi i ffi
t*q're t ,

76.4, 19.2, 24.5, 75.4, 17 3, 23.6, 22.7, 20.9, 78.2.
qiqfiftqfucleqT (M) 20 qltuAl

(d) If tine values of the units in the population consists of a linear trend such
that Yi = o +bi (where i= 1, 2, lf), then prove that
var (Y", ) < var (v"r") < var (v.^ )

qiq T+*itq e {sTiql fi cR qs tfus tr n i drfu Yi = a + bi tr-6i i= 1, 2. ..., Jr),

ils vflftTd 6fuq f6 v-(v", )<va'(v.r.)<var(r.,.)t
Statistics/5OA



2.

(e) Let li = 9rx1 + p2x2i+ ei, i=I,2,...,nor E(g) = Blxy +$2x2i,xri = 1 for all i.

Find the least square estimates of p, arrd F, . Prove that the method of
maximum likelihood and the method of least square are identica-l for the
case of normal distribution.

cl+ d&S U t = Ffiu + F2x2i + ei, i= 1,2,...,n 3Terfl E(a ) = Ftxu + p2x2i, \i = |
eS ;t frsr p,ve O, nr qme e.l wgcrd nrd ff&qr Frftra *t fu qrfd Wr*lc
* crrft ii 3TRrrdq {l{rd{r t?Ig 3ft qnn qrl ters qqt'{ it

Suppose we wish to estimate the total number of cows in 1996 in certain
State. The total number of cows for 1994 was X=5000. The sampling unit
was the farm and it is assumed that there has been no change in the
number of farms which we sha11 assume to be 1[=500. A sample of n:2O
farms is selected and the data is as foliows :

crc dfus fu Eq 1 ee6 i gs trFsd {r-q n rT.if fi sfr {isr +r +r3Hq drlHi e'wt i t

1 ee4 I r1pil ff gF risr x=sooo rfi I qTTr {$Ti .flf eft S{ {6 qmr qrfl i fr .ncT fi
€@T ii Bti q(drq c-S E3n, fr+ Ec n=soo qr+it qrd qr q€ iWI n=20 3n rrqr 3i{
eirqsrffqv+nti,

Estimate the average number of cows fot 1-996 (i) by ratio method liiJ
by SRS. Also compare their variances. (6+2+6)

lee6i rfid ff ei€-d {iwr q.r e-gflc E T( fr\ff$ iers * drr fi, sRS + dRT qpr 8
----:- -\a-f- --A' 

- 

-aa-TiiF qlfir€T i6-r gc;Tr slrqql

3. Let X be the following data on the number of hours which ten persons studied
from a Statistics Course and their scores Y, on the test shown below :

Hc ii fu xqci fi {sT t q} €iM *tS :reqq s{i qrd <s' tffi ql t srh v s-{+ cft ql

6r {+h i q} ftq von i t .

3

- /----l'
F arm ($l+lJ r994 1.996 - /.--J\I arm \ \bl+l / r994 1996

1 12 74 11 11 14

2 22 25 72 17 79

38 37 13 72

4 1i) 18 T4 22 23

18 20 I4 1t)

o JI 30 16 26 28

7 15 15 L7 08 09

8 20 27 18 I6
9 10 1.2 79 1J

10 25 2A 20 79 20

x 4 9 10 14 o4 o7 22 01 17

Y J1 58 65 IJ 44 60 91 27 a4

statistics/5OA lP.T.O.



Find the normal regression line that approximates the regression of test
scores on the number of hours studied. Further, test the hypothesis Ho : B = 3
agalnst H1 : p + 3 at the leve1 of significance 0.02. " (g+6)

qrqq yfurr{ t€T (cICd fthl{ d|lq) q-r q-or c'n( q} 3tEqfi H Trq ia fi rier qr c.ft $r
+ {air yfurqq (ft}wc) q.r sj-Jqrd Ernfr tt H^ , 1i = 3 * fts-d cks-crcr Giqfrqftsl
H1 : B + 3 i6T l-ild 0.02 + Rt q{ c$qrur qtl

4. Xy X2, ..., Xn ate i.i.d. according to f @/e\ = 0"(1-0)1-", x= 0,1. Find UMp
size-c test for FI: 0 = 0o against K: 0 > 00. 1,4

f {x/o\= 0"(1-0)1-"+ 3i-j{TR x1, x2, . , xni.i.d. tt r: 0 > 0o + frsq .n,0 = 0o41
UMP€gs-ateffiit

o. Let X, Xr,..., X,, be
with parameters 0 =1

mean i as n--- 0 and

a random sample of stze n from a Gamma distribution
and cr =1. What is the distribution of the (il sample

-_-

/ii/ i:;pas 2 --- g. (6+8)o/in
cm x1, x2, .., xnq|{q 

"61rrHT 
frsqr|{ nkq fu-o i ne+ q[{m 0 =1 alld o =1

Bl f, eal-d frr lmean) X Tqfu
Y - tt

n*o 3il{ (ii) :,-E qqfu n-o tr dt E+or6/^ln
tu$qn+ wr tt

6. What is the use of 'Missing Plot Technique,? Obtain the missing value by
substituting through which the analysis can be carried out of a Latin square
design with m rows, m columns and m treatments. Also find the missing
observation corresponding to 2nd row and 4th column for treatment A in
following 4x4 Latin square design : 14+6+41

'frfr'T Ric 26Ss' * erq wr t i sft 'erv{ tudqrnl * qRT ftftrrr +q dr Fffirfrq
fu0 -r] (rows) m 6id{ (columns) st - 6alqq (treatments) } et?r +&{ €lq{
(s,t) Fwrqq t ffiqrr fu-qr sT {s-fl tt {TTer-€Tsr ffie e * ftC fts rrq +,+ dftq
wqqt frqEq i[ 2nd .o* *{ 4th si€q + ftfrrT 3]iq-s€rTq q'r rff rrflr ernsr ,

4115 c 722 B 113 D 111
cL2r 8115 D109 Ax
B125 Dl13 A108 c724
D115 A110 c130 8120

4Statistics/5OA



7, Prove that negative Binomial distribution tends to Poisson distribution if p
tends to zero and n tends to infinity. If X is a negative binomial variate with
probability mass i"uinction p(x) given by

pt"l = (-*-t) qx pk, x = o,r,2

[au. rk I
Show rhar u,u=ql;;* 

orr, 
tl (6+8)

frG 6i fu finfrq qrlnfu-d Wqflq, firsa ffiqra ff .i. oga fi-m t qR pr[q
6i 3i{ n s-id fi $n rgfu q.t-d'r t I qfr xqs xurr.q+ frqq q{ t. iqs-sr Hfos-d'T rqqrc
mFFT p(x) t, v) ftq anr frorqr.rqr i
p("\= \".X-')qx pk, x = o,!,2

[a"- rk I
<viqA la=al:g+=lr' rI

Loq p- I

8. Reduce the dimension from 2 to 1 of the following data, using principal
component analysis : (4+ 10)

fifuqd-in)iz\qfufuq4r:qSq6{+ft8 3r@+ 3rrqtq (sr{riiTq) zt t aoq.cat ,

/ ^\---o.,uategory \ru , A B D

4 8 7

I 11 + 5 74

SECTION-B

ET+B

9. Answer the following questions : 6x5=30

ftqfufuawii*wtSfuq,

lal A system has three components connected in series having reliabilities
O'4O, O'7O, 0'80 respectively, for a mission of 500 hours. What is the
percentage increase in the reliability of the system in each of the following
cases?

cm fu€c (wn-d) t soo tD * firrc + frv xqqr : o - 40, o -7 o, o.eo tffirqRR{A srd
d-fts ({sdr) C $ da ur+ ir fcq t i T&-s qrqd i wnd fi imqRfta-A (Rnm)
+ ,,9-,= =E Er=4 ).r.1 > \l{t\t ?toti twr,\t- Q r

statistics/5OA IP.T.o.



The reliability of the first component is increased by O'1 and that of
the second and third components remains the same.

qot :rr* fi ftrerqfrftn-E s.1 qd qfr i 3fo W\ *{ ffi q-cqii * twrqfuftr8

- 

,---l-\ ---$' \ ,qqrr ([q<iqJ (Qar Q r

(ii) T}:,e reliability of the second component is increased by 0'1 and that
of the first and third components remain the same.

qqt q-s fr imrqfufta-E 6.1 q6 urft i *r c-{d 3iR ffi qzdi m imrqfufuA

- 

/ . \ ^ \'{tqrr (tqq.!., (E.fl I I

(iii) Ttre reliability of the third component is increased by 0'1 and that of
the first and second components remain the same.

ffi sr$ 6r {rrerqtcfrTA 0.1 eG qrfi t 3m qeo 3fo qsi s-eni fi {rm'qffi
. n s.

tqq( {E(r El

/iu,) Comment on the different percentage gains obtained n ft), @ and (iii).

fr, dt sh ftt, ii lrx fiFre vtd{Td en} qr frsoft ett

{u/ Describe the reliability of test scores.

tewlSfitrorqRfufrqrqdq6tl

(b) F,actr unit bf an item costs a company { 40. Annual holding costs are 18
per cent of unit cost for interest charges. 1 per cent for insurance, 2 per
cent allowances for obsolescence, { 2 for building overheads, { 1'50 for
damage and loss, and { 4 for miscellaneous costs. Annuai demand for
the item is constant at 1,000 units and each order costs { 100 to piace.

qs ;iq-ft + ftq fu$ EE fi !-&s {dri fi mrra < +o i t qrffis E}RiT dFtr qrs {a$
t ftq $z ei'n qt 1 s sftsrd i | {cr + frc 1 vfr{rf, , 3Tsrs-dc + fts 2 vft{ld rri,

ffi*qftqt T+ftq < z, jssrc ahETft+ftq < r.so efufrfuq€Ttd+frs < a

t r qq fi qrF* cir t, ooo tqtsii !{ Ei-{tz (e-d.d) t :l}i s-+*. 3lt& fi €r'ra < 1 o0

tl
/i/ Calculate BOQ and the total costs associated with stocking the item.

Eoe 3frr eE + €f6 (qo-sT{ur) n E-.S giiT inrd'i fi quHr st1

(ii) If ttre supplier of the item will only deliver batches of 250 units, how
are the stock holdins costs affected?

vR arXffi-*r<+An-o zso wrqd* H er fe-d{sr st-,TI, + €is rift'q Elrd ti
ll{IFa *ff ii

Statistics/5OA



(iii) If the supplier relaxes his order size requirement, but tlie company has
limited warehouse space and can stock a maximum of 100 units at any
lime, what worild be the optimal ordering policy and associated costs?

sR 3rTtffi sci er€r er*nff ernrrr+mt*dtdTt, Afucrffitqr€Sfr"-d'
AqrEtsq {pnc t *{ e€ ffi ql q{q 3Tfu-s-dq r 00 {6liidt Bi Ris 6t sildr t,
fr sffirtn 3{dft.T*ft *ric<erqawrtrftt

[cJ A certain country had a population of 1,50,000,00 on July1, 202O. The
births and deaths during 2O2O were 7,50,000 and 3,00,000 respectively.

fuS s* frR-a tsT fi v-{d@T r Eor$, zozo e} 1, s0,000,00 ?fr | 2 0zo t trn qq
*r rnq gcql, 7,5o,ooo *t s,oo,ooo EIt

Iil What is the annual crude rate of increase?

qkfisrff-sXcq{wri?
fii./ Use an exponential modei to project the population on July I,2O3O.

qffiqltRw€ qfs-€ el qq-tn ii crt Eq, i Edd 2030 fi q:Risl *1*$*z etl

6 t lxi, x|) is an optimal solution to the Linear programming problem

Minimize x142x2
Subject to

4xt - xr> 8
2x1+ x227O

-x1+xr{7
X1,X2,2O
/^* ^* ^*\and [11, 

]"2, ],3J is an optional solution of its dual problem, t]ren find

23
X+ *)rl
i=1 i=t

^ I * *\.^
uR (xi,xi) tfu-s ffi'T fiq qq-sr *.1 3ri€irf, amq{q ({ddc €qrem) i :

ft{cr{s x1*2x2

s-d-{cg

4x1- x228
2x1+ x22L0

-x1+ x" < 7

x1,x2,2O 
" 3

* (rl,[,l'i) $q* ffi €{€rT;6r vfr-m enerq i, n} )"i +) r; or qrc

frsRTl
Statisttcs/5OA
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-

(e) Il xr, x22, x23=
transportation
from orlgins to

10. x31, x32, x34 is the set of basic variables of a balalced
problem seeking to minimize the cost of transportation
destinations, where the cost malrix is

{R rrs, x22, x23= ro, xr' xs2, xs4Ss e-gfd-d qfu*t-q qq-{qT * glq6 
=tr *€gas Gz) tq) erfrfu{ (W) t'id-qilsqtrftqffETTfrfieq6tlffierw

ra t, qri erq-a nFfi t

Lo. (a)

and 1,,p e lR , then find xar.

ulh f,p e JR, fr x., w qr{ fi-sttil

A researcher is interested in determining if a relationship exists between
blood pressure, age, weight, body surface area (BSA), duration of
hypertension (DH), pulse rate (pR) and stress level (ST). To investigate
various marginal relationships between the response blood pressure fBp)and predictors, he calculated the following correlation matrix

C$ {furrdf z16 fi?fftd qi} t Ffu.{sd-r i fs {ftErTs, atg, qqq, {rft{ e.r Fil6 +r,
(S. q€'. C) rqm-qq* 3l-qfU' (gt. \F), q-eTte (fr. 3{R) erhm-qk{*+s+$
rhiq t qT €r RFqrc fi !ftBqT 3{h }trrcd + *-s ft-Fr* dqT< {iti?it fi Eiq s{i
* fuq r-at ftEi sEiriq {[s fi riuTiT fi ;

BP Age Weight BSA DH PR
Age 0.659
Weight 0'950 o.427
BSA 0.890 0.382 0.885
DH o.284 0.352 o.212 0.141
PR o.752 o.629 o.669 4.475 o.412
SL u'l 54 0.334 0.035 0'019 0.321 0.506

a

Dt D, D^ D" Availability
o, 6 c -1 o i0
-2 4 2 2 3 A+5

o- 3 1 2 1 3].
Demand io F+5

Dt D" D^ D" 3CFr6erfrI

o1 6 2 -1 0 10
o" 4 2 A+C

o
Ĵ 3 1 2 1 31.

qFI 10 p-5 p+5 lo

Statistics/5OA



d.q. stg -lsFI S.\'s.s. --a 
-5r.qq. fr.eTR.

silg 0.659

qqi 0.950 o-427

d.K.s. 0'890 o.382 0.885

s.F. o.284 0.352 o.272 0. 141

{.srn. o.752 o.629 o'669 o.475 o.412

qlT.\(1. 0.154 o'334 o.035 o-019 o.32r o.506

Study the correction matrix and a-nswer the following :

qE*ici nBtr cFI 3TEFFI st 3i{ frq vrc} fi sfl i,
|ri,) Whether there are evidences of t]'"e above claim. Why or why not?

Bci-6 qra t e-CO t sr rS? R} St w] r$i
(ii/ whether substantial multicollinearity is present among ttre predictors.

Why or why not?
iM tqfrqq-ffirell * *q c-€ffikFrqrfr-e G-g{iqft) yqte *Ss i sr i-€i i
*it ftwlq-Si

/izr.) If there is a problem of multicollinearity that are the consequences of
i+

qR qeffikFrqM +1 qqei t n {q* cft"nc (riJmii+q) t?

P) Let {Xn: n > 0} be a Markov chain with state space Nu{0} such that the

transition probabilities are given by

I a for i=0t^
o,,=1I-a for i=i+1-t^

I u otnerwlse

cr{dfrsfu {x" ,,t > o} fr*lnla {€-dTt, frq-firec*q Nu{o} Fq}-sRt
nrt$<ifu€c vfus-dr ftra v*.n t d

I a i=o*fts
p,i=11-q i=i+1*fts

| 0 3rePn

for i, j=O, 1.,2,..., where O<q<1, then

i+ ftq, j= o. = o, 1,2,..., vE{ o. q.1, fr

1i.) Is the Markov chain irreducibie?

wr qr*tq iq fr€fu-{d ti
statisttcs / 5OA

8

f-----

lP.r.o.



I

/2y' Is the Markov chain aperiodic?
wt qrq.tq +{ qRffs}Fs ti

(uU ]s pi;:(j = q for aJl n> 7?

qrp66=a elfi n>1 *ftqtt

^ ll. (a) The electricit5z consumption by a new private factory from 2011
are given as follows :

2011 t 2021 e* S* cq ffi e.r{q;il Era ftqEfr ff uTd ftq qRUft it { $ i ,

/y' Use exponential smoottring to forecast the values for each time period
using smoothing coefficients a = O.2 arld 0.g.

to 2021

(b)

i

Year 20Il 2012 2013 2014 2015 20t6 2077 2018 2079 2020
TotaI
Unlts
ll,oool

74 80 62 2a 35 47 48 61

e}€d (qfrq) Wis " 
= o.2 Sr 0.8 6r Bqqlr 6t+ !-Ss scqHfu * fua cFii

*.r T{Eqiq drr+ + fuq qffif,ffrR-d Ediffq *,r jdrr st I

(ii) Plot the results of part (1) along with data.

vrd 1ry * vft"nn) ef qis-d * qrq qic +tr
(zzy' Which value of alpha works best on the data?

3rffi'r sr *q-ql crq 3ffi + ftq vqTw ti
Consider the time series model :

ftq eq-q :iuen irse w f*<n *t,
g, = 4 + 0'897_1 - O.5AF1 + et

(i/ Is this a stationar5r time series process?

wr{6gq Aflc0 (RR) scs {€-dryBqrtz
(ii) What is the mean of t.I:e time series 1?

Rcs {€-dr 1s.r tr{ (qr&s-r) RT t?

ftA Obtan Pr for k = t,2,3,4,5.

k= 1,2,3,4,5+ftq pr qrqrqf{qrrdt

(iu) Plot the correlogram.
qrhfurcFfcdl

statisttcs/5OA 1()



12. For the linear programming problem

Max Z =2x1+4x2
Subject to

-xy+2x234
3x1+ax236
x1,x2>O,oe R

'ffqMqffi{ s.cRT+ ftc
3Tfu{dc Z=2xt+4xz
s6ir+z g

-xI+2x2<4
3xy+ax2<6
x\,x2> O, Ae R

).+

/il Check whether the LPP always has a finite optimal solution for any

(x>O.

ctqoT 6i ft RT ffi rff cl > o * frq q€.fr .ff . * qrs E+qTT qs Sfud 3{dcf,
(!Eaq') qqrqrc tdr t?

/iil Check whether the dual has unbounded solution for some ct > 0 '

q$q"r oi t* wt a > o + frq Egsd (+d\) * qrs 3r*fud sqrtlrc tl
/iiiJ If the point (1,2) is feasible to the dual of the LPP then prove that the

feasible solution of the LPP will be z < 16.

qR fi-E GTiz) (1,2); Eg$n (ffi) + ftq ffis-tr (qe-drd) i, d tu{ +.t tu

\rd.fr. fr. 6.r e-+o{ €rtTeIFT z 3 i6 frtnt

ftu) lf x, and x, ate tlie basic variables in ttre optimal tabie of the LPP with

4 = i , then find the optimal value of dual of the LPP.

sR "i =* * elq ce.fr.fi. 6r cvdq arfuff i ", 
*t *, gfrvr{ at t' d

\'f,.fr.fr. * qg3ild 4l SEdc cH {dlql

13. Suppose a mobile phone company produces mobile phones in lots of 400
ptrones each. To check the quality of the lots, the quality inspector of the

"otttpulry 
uses a double sampling plan with n, = 15, ct= 1, nr= 3O, c, = 3' If

the incoming quality of the lot is O'O5 then 74

cr-{ dfrc td6 cs q}qr{d slq FHtsT tffi a66 +{ vft €ic fitrf, wff i t efr.z fi Wqm
ffEtqs{++frq*q-fi+{q-i-drf{fr{.F nr: 15, cr: 1, n, = 30*{ c, = s *utvg+
s{€ qcfdrr qtsrfl q.t wftr sftT tr qR df,z fr 3rq-€ (T{sftr) XoTqdr 0'0s t' A

r*

Statisttcs/5OA 11 IP.T.O.



What per cent of the mobile phone lots will be accepted on the first
sample?

qd Aq-e t fu_A yfuTa qt{ Eic d-pn fun w*ir
(ii) what per cent of the mobile phone lots will be accepted on the second

samole?

qlt +* U ftdi +{ Eic r+*-d H qd+?
(iii) Wt,at is the probability of rejecting the lot on the first sample?

wed tq-" + Eiz 61srkq (t-i*z) rH fi yrfr.rci qqr ii
L4, (o) A car servicing station has two bays where servlce can be offered

simultaneously. Due to space limitations, only four cars are accepted for
service. The arrival pattern in poisson is 12 cars per day. The service
time in both the bays is exponentially distributed wilh F = b 

""r" per dayper bay. Find 72
qo qR qtrfuT +flq fr S) +q f€-sl t, qti Cs sjer sffs. fi w vofi i r de (qq6l
+ frfrhrq (ffi ) g 6pi, t+o q{ srt sffis + ftq df.6R fi wff t r qt-fqc q-dft
S ergun 3{rrqq H yft ftc rz s-rt tr q}ii ffi ftays) ii qffq aqq u: s sR sfr
frr yft ns * erer qdlM (:Tdifr) ffid fuqr srdT tr wn qt,
(y' The average number of cars in the service statlon

sffiqaprrnq-fi* 3tsdrisr
(ii) The average number of cars waiting to be serviced

qtrq + frq y-nqr xt G sdt fi 3n€R {icql
(iii) Tll'e average time spent in the system.

ftRctq-&a eiwaeqq
(bl Describe the central statistics office (CSO) with its main divisions . 2

*:fq €iedi 3rifus (S.\a.3r)) er ret gw rwii sR-d qfi atr
15' (a) solve ttre two-person zero-sum game having the following payoff matrix

for player A :

M a + fuq firrfufun iamr qq* eTA A-qfu {q-qqr iq e} t-e qt,

FIayd-B
B, B, B" B.

A, 4 8 0
Player A A, 6 8 4 8

A. 8 4 8 0
Ao o 8 0 I6
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ffis
B1 B2 B3 B4

A1 6 8 0

Wn Az (f 8 8

A3 8 + 8 0

A4 o 8 0 16

lb) Converl the ten scores 1,2,..., 10 into standard scores with mean 0 and
standard deviation 10.

<q Rtd r, 2,..., r o *1 qq sir qr+* ft -qcc I o t qPr qms (N ) Rt t cnaft
_:!.ch{ |

16. Given the following table for 1, the number of rabbits living at age x. complete
the life table for rabbits.

x q{ ff 3lTg qrA €{'M fi rist r"t frc frq drfufl 4 {$ tt tgf isil * frq *dr
arfr"*rq{rstt

X, Y, Z are three rabbits of age 1, 2 and 3 years respectively' Find the
probability that

I4

Statisttcs/5OA

0 1 4 5 6

7x 100 90 80 75 60 30 0

x, y, zfic{' 1, 2 3i{ 3 3{g eTa d-{ E{Ii{r ir vrkom vra 6frS fr
liJ at least one of them will be alive for one year or more.

e+l i q-q t qc gs, qs sr \rq-fft 
's sqT n-6 *kd rtiTr I

(A x, A, z will be alive for two Yea-rs.

", s,'d qSn-*SfuaGit
(itt) orre of the three is alive since two years.

ffi;ttqcFisfrn-*sRatt
/iul all will be dead in two Years.

s$ a qsj i qr qiiit

***

r-
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