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Paser T ¢ Cfficia) Siatlctics mnd Decerintive Statisties (Theorstieal)

‘Time s 4 hours - Fall marks ¢ 100

Grouwp A 1t Official Statistics
( Attonpt any thras questions froa this growp)

Doscriba tho functiona of a statisticel systea, that are the
difforent tynas of statistical systen ? Discuss critically the
systen existing in India. - (16)

What are the varlous tynes of agricultural statiztics eollected

in India? Niz0 one imvortant vublication for each type, mantioning

the periodicity of publication, Describe critleally the method of
collection of ylold statistica. (157

1) Name the different sources vhich give the atatlstics of industried
production in India, Describe briafly the differences in recoect of
the scopo and coverags of tho data collected froa theze sources,

B) Tho capital-oitput ratio may be dofined as tho atio of totel
cepital ozployed to tho value addod, What data would you use for
estiaating canital-output ratios for individunl manufacturing
industrios? Coment on the rellabllity of tho cata avallable for
the purmose, ond alse on their drawbacks, (848)=16

tho corpiles rational income estiantes of India? Explain the ¢ .-
methed of comilation used in India, What aroe the various
problens enco'mtered while compiling the estinmates ? (16)

8) gt va3 the Sasis of classification of mctivity status(workers
and non-workers) for the 1961 pooulation cenaus, How vas it different
from the provious censuses ? What vas the main’ defect of this tesia?
Did it come to be removed in the 1971 census?

b) Wo ere intero:ted in knowling tho esmloynent firures for a varticular
industry during any ycar, What are the thres different sources which
can bo utilisad for the purpose ? Aro the figurcs oitained froa theaa
sources 1ikely to bs the same? If not, whal will e ¢xo ¢iffereaces ?
(Assune that Shore 1s no non-revorting froa factories). (948)=16

None the official publications of India, which present the
following statistical seriest

1) Statistics of liva-stock,(11) Statistics of birth and dea'h rates,

111) Statiotics of forelgn trade, (iv) Sietistica of vholesale prices,

v) Statistica of consuzer price indices for industrial workors,

vl) Statistics of factory emloyment, (vil) Muzber of scwing machines
producod per uonth, (viii) Total nuaber of passengers and total weight.
of gooda carried by Indian Pallwyy during any ycar.

Mention tho nemes of the azencios iasuing thoae pudlications and
tho periodicity of publication in each case. (18)

ntness (2)
Plcara Tum Cver



5D Mjer I - Grow B ¢ Descrintlve Statisties

(Attompt nnv_threo questlons froa this group )

7.  For any statistiedl survey with which you agy bo acqualntod, give
dutalls about (1) tho scopa and objoctivo of the survey, (11) tho ochedulo
or quostionnaliro used, (111) the mothed of data collection followed,
(1v) the nature of scrutiny made. Also add cketchos of imortant tables
prepared for the resort, (8

0.(a) Wy aro doviations of obscrvations fron tho mcan invariably used for
calculating tho standard deviation, vhile deviations fron the medien
are found to be annreprigte for the calculation of the moan deviation?
(Provo tho wdorlying inoqualities),

(b) Show that, for any disereto distribution, tho standard doviation ia
groator than or oquel to the moan dovistion from tho meen, (848) =16,
9 o(a) Writo cown th) forna of the following distributions ¢ -
(1) tinonial, (41) Poisson, (111) negative binoaisl and (1v) igpur
gooactric, Givo an 1llustration froam real 1ifo, in each case.

(b) Show that for a normal distritution vith mcan m and standard devistion g

YBopp "0 .
I N e
vhoro I-lx_ 13 tho rth mozont about the mean, - (949) =18

23 (a) Bplain with 1lustrations, the moening of the corrclation
coafficient(r) botwoen two variablos X snd Y. 1£7) 4 denoto the corro~
lation ratio of Y on X, show that OS"ZS 2

Tz 7 2

. 2 :
mmvﬂlrzoeoqunlto"zyx‘l

(b) Shov that the correlation botwaen X)=bysx, and xy=byyx, 13 given by

o Tia3_ TieTs T
(125 (1-r35) .
vhere x,y X, X; aro the devintiong of the variabloes il )X, from
their moans' G‘d"’xs-"a n{o the linear rogresaion coes hgl’cn s of

7o)y and orx2 °“x3' Bwlain clearly thy ocaning of r12.3

(c) If tho total correlation coofficicnts {= n sct of p variates aro )
equal to P (rho), show that tho partiad corrolations of tho second order
are all oqual to  £/(143f) . (64545) = 16

114 (2) How do you sclact the base for an lndcx’ nuabor? Discuss tho suita-
bility of tho following in tho caleuwlation of index nusber,
(1) arthoetic nenn of wrice rolatives,(ii) gedmctric acan,
(111) Lasoayres! formula and (iv‘hucho's formula

(b) hat 1s cyclical fluctuation in a tino scrles? How docs it differ fros
gcazonal fluctustion? Describy, briefly, two mothods for deterining
tho cyolical corpogent. of a tizn serfes (348) = 18
Maatnoss .(2)

(=)



INDIAN STATISTICAL I'STITUTE
Aetacs Uinionn Syael.s tlon ~ Novezbor 1974
£nf:r IT s Officdnd Stati-ties nnd Provahility Thry
7470 s 4 hours Pull marks ¢ 100

Growp A t Prodability Theory
( Attompt amy thren quostions fron this grow)

1 (2) Beolein the conccuts of (1) randsa crperizent, (11) sample snaco,

iul) ovint, (iv) olencntary ovont ( wion of tvo avents and
vi) intersection of tws gvantss

(5) A coin 13 tossed repoatodly until thore is a succosadsn! of two
hands, Deseribo tho sa=plo =orgo of 4Auiseraniyy ouzeriments
(e} li‘::ln‘ovc\t 4 occura, whenover the cvents Ay, . Ag occur
ha
siaultancously prvo that. PU) 2 (k) +P(k) ¢ P(ag)-2 | (oM46)=16

2, (a) 2eolain, \dth 1ustrations, tha coficcots of (1) a randoa verisdle
(11) distribstian function of a randes variable and (11) probability
density function of, a random veriable.

(%) 4 cotorist has te leave hid car in a garago t‘or a :lnar repair,

boforoe precoeding to k another engagonent, Tho garago repair tize
I i3 asswied to be a coatinoous randea variatle with

£(x) = \2-:), wore (0 x <2)

The mgugaum‘ lasting tixe Y on tho.other hnd i3 a osatinuous rendoa
variable independent of X with p.d.f,

(1) e ﬁ(y)=§y wliors, (05 7 2)

ﬂnd 1) the nrobabllity of the repair taking w mora tivo than tize ¢, _
11) tho prebability that the car will not b2 rvady vhem tho
netorlat rotuma after kecoing his cagagencat (6H4+6)=16
N
3.(a)" Dofine the binoaial, Pofgaen and nagative binonial dlstributions.,
wat aro the mutual-relations uongst theso threo éisiributions ?

(b) For the negative binonisl distritrtion, obtain the generating function,
a recurrent ralation to get tho sugcedsive probabilitics and also the”
moan of -tho distribution, (6+10)=18

4.(a) S}ou that in ea=pling !‘ron a wnivariato nor=al disgribation, the
unolo—ueun ond tho sample~varisnce are indcoendently distributod.
Hmec, or othervise, dorive Student's t—dis.ribution.
(b) I!' xz.xz,xs and” X; are indmpandent standard normal variates
" obtain tho distribution of 3 (.'.X.lﬂls)/(f.!zﬂx,) (8+8)=18
5,(1) Derive tho nomal 1iait to tho binoatal distribution,
11) Dorive tho weak lawv of largo m.nborn, and doduce Bornoulu'n
lav of largo nuzbors,

(u&)oum thoe distridution of the | renge in random s=wploa o!‘ sizon
froa a roctanmular distribution vith rango Re ¥ (54545)a16

Nostnoas (2)

Plenze Tum Over

(13)
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PRPER 2T - GhODP™B 1 Statisticul Motheds
( M.t,'nnt. A At qu&xtimn from this groun)

Explain tho conceotu of unbiasodness, consistency, sufficlency and

‘efficiency of an ostimator.  -Give an cxample of un estimator which ia

unbiased but not consistent and also an cxm‘rplo of an estimator which
ia consistent -but not unbiasod,

Provo the con:istmcy of tho samplo madian,

Calculate thc officiency of the sammple median in caso of a random samo) ¢
from a normal distribution.: .. (10+3+3)=16

.

A saplo of sizo n i3 drawn at rundom ( and. with rcolacement) from a
population with k categorioes, theo population proportions for tho
cutegorios boing pg (L =1, 2,040, kK)o If 0y (4 =1,2...,k) be thé

eorresponding samnle frequencies, show that the statistic (called a
frequcnc:/ X (chisquare)
.ok (Pi - "Pg_)
: P T
. : jey . TPi.
has usymptotically the X'(chisquaro) dlstributicn with k-1 d.f.
Indicato how the frequency (chisqmrc) statistic mgy be used (a) in

tosting for indevondance o t\n rstributes and (b) in testing for
homogenoity of a number of dis!.ribmions. (8+8)=16

Hhut is ikoelihood function ? Define tho mnximm-likoli.hwd estimate
(m.1,0) of .a noraueter, What ‘are theopt-:n 1 oro-aertien of a ma.ximun—
lﬂmlshnod estimator?

Lot !1,,..,xn be a saquunce ol‘ indcpe.ndm't and identically
distributed random variablos, oach with density

1.1f 0 <X &9

]

2, ()=
° 0, otherwise

“£1nd the m.l.o of © based on thg abovo obsorvationa.

Conaider ﬂg (xl + oes + &). How doos it conpnro with the m,1.0,_in
respect of ol‘xiciency? . (848)=18

Stato and prove the Neyman-Pearson fundamental lcma to test. a -
alnple hyvaothesis ugainst a simple alternative.

lhow how tho 1bove mothod c¢an be used to find a MP test for
testing Hy( ¢ =.uo.) nga:l.nst..}!l( Re W o> H ) on the basis

of a random :.'amnle of aizo n"'d.raun from N( iy 02 ) , 02 boing known .

Stato how tho prooedura changes whea 02 1o not Imown and Ko astimated
€rom the ocpple.” (6+64+4)=16

What do you raan bty a sequential orobabun;y ratio test? How does
it differ from a fixed-samplo 3ize test?

Construct a s>quontial probability ratio test for testing )
Ho (5 = io) azeinst Hy (b = L1 20) for a binomial pooulation
with pm%nbﬂity of success 3 .

Find the A,5.!M. of the test, (4+4844)=16

(13)



LIDINM STATISTICAL DISTITWTZ

S abdatiziats Shlye Tuskesion « Novenher 1974

Paner IIT ¢ S~1mla Surverz and Druim % fndveds of Ewerirents (Theoreties))

Tize ¢ 4 hours Full =arks t 190
Groun A 1 Sawoloe Surveys
(M.t.awﬁ-w threa questiong froa this grow)

1e(a) What do you wndorstand by tho bias of »n estirator 7 Discuss why a lsrge

2,

5

4.

(v)

(a)

(v)

blas in en estizator i3 considored very wndesirablo ?

For certaln ponulationy it fa known that tho obsorvations yy are ell zoro

on a vortion o!f of N units (0¢q ¢ 1). Soactimes (vith varying:exaenditrro
of cfforts) those unita can bo found and listed, co thet thcy need not be
sampleds If g2 is the varlence of ¥y in tho originnl nosulation,end 80 is
the variance vicon all zoros are excluded, show thatt

vhere p = 1 = q and 7 13 the ponwlation mean.

If tho ponulation total i3 estimatod from a sinple randod sawla of sizo n,
ohow that with the exclusion of 'zoro! units,the fractional reduction in
tho varisnce of the astimate 1z 2

ql ¥ + )P

vhero V2 = of /2, Tou ney ozlt the fuv.ce (3434545)=16

State tho conditions under which tho mtio catimator is zoro efficient

than the sirpla sawlo menn, for estizsting a finite pooulation m2an v.
Obtain the dblas and the varlance of the ratlo eatlastor. Also give an
estinator of this varlanca and indicato whethor your estiaator is unbiased
ond consistent, (2+3+546343)=16

Froa a population of N wunits, a systesatic sample of size n (Nenk where ¥
is en integer) s selected. Assuaing tho oresence of 1incsr trend in the
:quulauon sho that the systenatic saanle mean i3 n-tincs nore efficlent
han the meon of sizpla random samplo/size n as an cstinator of tho
population means The f.v.c. may b onltted.

/
what 13 feircular systematic sawling' ? Discuss the advantags it has over
!'simle systeritic saooling's (34444)=16

A Survay 43 being rpoated for the sccond tise on 2 oowlation Siotn
uwnits. (n the first occasion a simlo randon sa~ole (sp) of n units vas

seloctod vithout replacaaent from Sl . Tho study variabla y vas observed
on this samlo. (n the socond ocension, a simple randed sawolo of @ (a¢n)
wmnits 13 sclectod without remslaccoent from 80 and a sccond samplo of {ora)

mits, fn sinllarly solectod from (2 -sc). Treating tho infornation
collected on y froz the units in ag on tho first occasion as tho nuxilisry
wariabla, obtain an estimate of pooulation =c¢en 7on sceond occasion and
find its varisnce, Also obtain tho optizum valuo of m. (4+6+6)=16
Write short notes on rry i of tho following @

sn; Double swmling, sb; Intor acrotrating sub-gamles, .
¢) Collapsed pirota (d) Ordered and wnord:red estimators (343) = 16

Neatnoss 2

Plragn tarn ovor
(15)
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11,

Papor III = Grown B ¢ Desicn and Analysis of Exvorimenta
(Attomt Anw thrae questiona froa this growm )
N =

Eolain tha Acon;:auts = randonizatisn, renlication and loeal control,
Discuss fully tho rolo thay nlxy in the deslizn of exmerimenta.

Dofine analysis of -varianca, stating cioarl,v tha undarlying assumntiona,
W theso assumotions aro not valld, wvhat sothods are adontod te carry out
tho annlysis ? D{scuss briefly. (5+446)=16 .

Dofine balanco! incommlete block dosipgn and state tho rolation among ita
paranstors. Doreribo the mcthod of its analysis, (44448)=16

Explain tho concopt of confounding in factorial exporiments, When is
confounding p:.id to be balanced ?

4 factorlal excorinent with five factors 4,8,C,D and E each at two lovels,
wns 1a4d out in blocks of 8 plots involving two roplications. The troatmint
coabinations of control blocks of reolication I and II were; :

(1) 1, b4, abd., cdo, acd, beo, ade, Ao

(11) 1, ac, abd, ade, bed, cdo, bo, abeo o

Find out the trostamt offect confoundol in-each of the renlications,
Outline tho procodura of analysis, (848)=16

Vhen do you usy a snlit—plot deslen? What aro its advanteges and
disadvantagoa? How doos it differ from a strip-plot dasign?

Obtain the exprozaisns for various trcatwment compariaong in a smlit-olot
design,

Give tho outlino of the method of analysis of tho solit-plot design
(6+644)=16

In throo spccios of citrus treog the ratlo of leal area to dry weight wns
doterninod for threo conditions of shading, Tha following A%OVA tatlo vas
obtained ¢

Seureo af s,5
Shading 2 1884
Snecles 2 230
Error 4 81

Tho total of the ratla of leaf~area to dry wolght undor the 3 shading
conditions atated balow,are as followa s

Sun Hnlf=gh~de Shrdo
325 248 223

Solit tho treatamnt suz of squares in two contrasts

t ) Effect of shade
11) Half-shads vorsus Reste

Calculate ths 35¢ confilence 1izit for thy above contrasta,
(The wnluo of 't! gt £f laval i 2,73).
P

Hou does the :0 of concnattant varinble helo to reduce tho exoerinental
orror? Doacriba the avthod of analysis by using a Comletely Randomized
Elocx Design, (848) = 16-

¥rite notes or xny tws of tha fallowing

21) Youdin aqu-res, (i1} Frastional remlication
111) Orthogonil Latin squarca (iv) thifority trial (843)=18

Neatneas (2)
(%)



INDIAN STATISTICAL LMSTITUTZ
Stat{sticlan's Dislama Exazination ~ lHovenber 1974

;aner IV ¢ gmlded Statistics : (Theorotieal)

(Tvo half-grouns of subjocts vith 50 marks cach)

Tima s 4 hours ) . . Full 2arks 200

() Candidates will be required ta answor quostions
from thoso tuws proms of subjects only for which
thay havo rugistered thoir ootion.

(b) Srchrato ancwer books aro to bo used for each of

tho two groups atienoted,
(¢) Use of caleulating machines {3 not parmittad,

! ., Half-papor
S GROUP (a) s ECONOMIC STATISTICS ‘s (50 narks)

(Attoopt any threo quostions froa this groun)

1, Bplain hew you will estimato income elasticitios of domand for
spocifiod 1toma of conswmption from fanily budget data, Indiesta

the usofulnoss of thosa ostizates, °

N (2124) = 16

2, Give an account of tho Pareto law of incomo distribution. Row
will you doterning grashically whether a given body of econcaic
data follows this distribution? Derivo en cxpresaion for the
Lorenz ratio, when incomo distribution obcys this law,

(74346) = 16
3.  %hat pumposo i3 sorved by an index nunbor? Discuss the difforent
steps Involved in tho construction of a vholesslo price index

numbor for India,
(4+12) =

4. Discuss the problems of multicollinoarity and least squares bias
that ariso in tho cstizntion of demand functlions from timo-series
data, Indicato brondly, how these can bo solved,

(16)

5.  Bxplain ary threo of tha following eoncepts 1
(a) national incomo at factor cost
(b' disposablo incamo
(c) not domestic product
(d) ¢.048, production finction
(o) tho concept of the 'povarty lino! in India,
(16)

Neatness ¢ {2)

Plsano tum over

(9]
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Half-p

SD IV ¢ GROUP (b) .s STATISTICAL QUALITY CONTROL : (s0 ncrks)

(Attorpt quastion 3 and arz other twe questiona froa this groun)

1,
Either

12

2,

3

4

()
(v)

(c)

(a)

(v

(1)
(11)
(111)
(1v)
(v)

A axporinent involvoes throo factors A, B and C, oach at two
lovels, Tho B8 trontacqt combinations havo to bo roolicatod
twico during tho oxporincntation. It 48 nossible to mm only
4 troatnent coobinations in one day and thus the entira
operinent oxtends ovor four diya,

Tha throo maln offocts ond intoracticns’ A3, AC are to bo
doteorained with tho scmo prociston, Intoractions BC and

ABC nay bo detorzinad vith lossor but oqual procision, as
batuo.n tha,

Givo a lay ot of the murimcm ond indicato how tho results

arg to bo analyaod,
(1248) = 20

Disouss,in dotail, tho apolieability, mcthodology end tho
utility of Growp Com.ml Charta for moasurcaonta.

(84844) = 20

Distinguish botwocn contrel 1limits end confidenco 1iaita.

Tho carbon contont of a batch of stoel i3 estinated by

csting o small nunber of spocimons seloctod fron tho bateh
in & runden mennor. Gbtaln on oprossion for 100 «f confidenco
1inits (two sided) for tho carbon content when the value of

. standerd doviation i3 given, vhore. a i3 a spocifiod numbor

such that 0 ¢ a Q.

How would you detornino tho number of spocizcns to be tosted
in (b), f tho width of tho confideaco intorval is specifiod
a3 ™ and tho standard doviation 13 not known?

(54545) = 15
Durivo coressions for aceemtenco ond rojoction lines in an
1teo-by=itan soquential sampling olan for attributes, when tho

valuos of AQL, L‘n’b, Producor’s risk und Conswzor's risk
aro spocified,

Indicato a tabular procoduro for tho plen mentioned in (a).
' (1243) = 15

writo short notes on a7 _thrag of tho following

Typo 4 and typo 8 OC curvos,

Probobility vorsus 3-sigma control linita.

Accuracy, proeislon and reproducibility of test rosults.
0C curvo of a p-chart.

Trocess capability and specificationse

(5+4545) = 15

Plonso tum over
()



-3~ sD(14)Iv(a)

, Ralf-papor
SD IV ¢ GROUP (c) ¢ STATISTICAL METHODS IN GEMETICS : (50 marko

(Attompt any throo quasulo;m froa this grow)

1, Givon the l‘roq\mnclo'a of thy four phonotysle classos AB, Ab,
aB, ab = obtainod by tho baci-cross mcthod to,studr lin)mgo
Jwotd botwson the factors A ¢r? B, oxplain how the/ X(chi-squara
5
con bo partitionod fnto 3 X" exponacts =i olazle degreva of frecdam,
to study tho segrogation of individual factors and linkaga botwoen

factors, - ‘.

Dorivo tho axpocted froquencios of tho four phanotypio clagses
for the offspring of the matings:

i) A3 X b ]
wgry L wigrs

Introducing linkago praotor. Giva a t:ethod of ostination of
linkago parasator for one of tho abovo caaos.
. . (6+6+4) = 18 .
2. Wt are tho atntlaritios and dlsslntleritios in tho action of
pafor genos and polygenos? How do thar cemo to bo rofloctod
in tho ganotlc analysis in the two casas?
that aro tho two critoris £57 judging the adoquacy of a scale
for tho moasurment of polygonio charactors?
Explain thoe pmcod\ir'o of toating exporimental data with respect
to trese criterin. - . . :
’ (644+343) = 16

3,  Show how tho regression of progeny noans on parental valuos,
may bo taken as an ostimato of tha geaotic fraction of the
total wariation in tho parental population. Sucgest a mathod
of scparntion of ganotic component of variation frem the
non-fixblo part of horitable variation in the case wvhore the
parental gonoration, has been rised froo a cross botwoen .
pure otrains, ‘

(848) = 16

4. Write notes on any two of the following :

(1) Hardy-Wolnbarg oquilibriwn froquancles,

(11) Effoct of migration, outation and 3cloction in a
large rendealy mating population,

(414) Estimation of geno frequencios in tho blood group
systom 0-A-B , in a rindoaly mating population frem.
obsorvod phanotypo froquencies,

(iv) Uso of discriment function for plant saloction,
(948) = 16

Noatness ¢ (2)

{v) fleano turn ovor



5p(a4)Iv @) -4-

D IV 1 GROUP (d) s VITAL STATISTICS & DZ OGRAPHY s ’Z;}f:::;

(attompt gy threo quostions from this grow)

1, "({a) Describa King's mothod of construeting an abridged 1ifo-tablo, (c)
(b) Defino (1) curtato axpoctation of 1ifo
(11) co=plota cxpactation of 1ifo
Daduco'an approxincto rolation botwoen tho two, . ()
{¢) Comaont on tho statameat

"Tho avorgo ago at doath of bishops is found to be highor
than that of tcachorss Thus tho profossion of priesthood is
hoalthior than that of toaching . @)

=

2 " (a) Deduce the oquation to tho logistic eurve, atnung cloarly the
conditions involved, -

Corment on tha sultability of such a curve for roprosenting
Indian census data over tho last 70 yonrs, (5+3)=8
(b) what i3 o 'atable populatin? Doftno.tho g7abols eppooring in
tho oquaticn Ry = oT-s Explain the implicaticn of tho oquaticn..
' (246) = 8
Wt 1s tho significanca of not reproduction rate in a non-.

stationary population? Are theso ratos'lxrecests? of futuro
population changes?

Show that in a statimary population the not reproduction
rato 13 wity, ”

-~

5. (s

'(4+2+2) =8

(b) (i) In Indin wvidow recarrieges aro corparativaly negligitlo
in mobore” In the light of this special inowledgo,vhat
nodification would you suggost in tho method of
celeilation of wanen's not reproduction rato?

(41) Tho ege at marriage song girls has cxhibited an
upward trend In recent yoara, How s it likaly to
offoct pooulation growth ? :

(543) = 8
S Writo short notos on any two of tho following ¢
(1) Standardication of doath rates.
‘(u) Morbidity rotos and their uses.
(141) Tochniqua of ponulation projection,
. (849) = 16
Neptness o . (2)

¢20)

Plorse tum aver
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4.
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vaner

SD IV s CEN? (o) ¢ ESUCLTIQUL /%D PSTCHOLOGIC.L STATISTICS : (so nma)

( sttopt any throo quastions froa this grow )

State tho nain defects of the oresant systea of ranking in scholastie

testss Dlscuss in this connoction Lho role of normalised scorcs and
1inear derived scores.

In a collogo test, student A got tho highost marks in Statistles
Honours (in a groun of 10) but he got the sceond higheat merks in
Matheantics Pass (in a grow of 200 studenta). Tho second highest
scoro in pass mathomatics was howover also oblained Yy one more
student of the saze clasa,

Detarnine tho porcentilo ranks of tho stuZent 4 in tho two subjecta
and internrot thesa rosults. :

(44844) =18

What are the main differonces botwe:n a physical scala and
a osycholozical scale ? Dofine the torms palishilitv of n test and
validity of a teat,

Derivo the Xuder-Richardson formula for obtaining the roliabuitq
of a tast of K parallal iteic in teras of K, tho itea and
test variances -

’ (s4549)

What are achlovenent and aptitudo tosts? Discuss tho differenct
stages of standardising an achliovement test, indicatirg in detail
tho rolo of item analyscs, reliability, validity and norms in thia
connection,

State what you moan \ﬂ the statcmont ¢ ¢
1The mental age of a student A ia 17 while his chronological ago
is 4%, Find also tha I.Q. of the student A,

(2+10+241)=16

What 13 tho pumosa of factor analysis? Writo down in this
connection tﬁo fundadental equation for the scores of N indivicuals
in n tests, orolaining tho difforent quantities occuring in the
oquation,

¥hat are convcyed by tho terma 'factor pattom! and fFactor
structure! ? Doseride tho centroid mothod for obtaining factor .

loadings in a multiole-factor modals
(2434343)= 18

Write short notca on anv thres of t he folloving ¢ (16)

(1) Paralls) forma of a tost end thoir uso in detoraining
raliability of a test.

(11) Prodictiva valldity nnd concurrent validity.

(311) Lixertis scalo.

(iv) Intellizence and intelligmece tests.

(v) Classificatory techniguostin porsenal selaction progremacs.

Nontneas ¢ . {2)

¢m)




DDUN STATISTICAL INSTITUTS

Statistician's Dioloma axamination = Novmber 1974

¥ 1t Mottods of Wumerjeal Comnutation;
and Q- ficia)

Tizo # 5 hours

Dosaristivg Statisties

Full Marks 3 100

1) Figurss In the margin indicato full marks
11) Uso of caloulating machines {3 porittad,

GCEOUP A ¢ Mothods of Mmzrical Cowvrtation (25 Marks)

(Attonpt any two quastions)

1, Glvn A5/1.95 1.58 =3,27 2,38} b= /8.9

-0.86 -3.20  2.42 321 0
2,95 1,88 -~2.14 1,44 =117
3,62 =2,26 1.8 4,17, 2,00

Obtaln the values of 1) 48 and (i1) A”L,

~1.12

=217
0

0.85

x
“42
2. a) The folloving tabla givos tho valug of £(x) =2 J&* /2 a4 tor

f(x) ¢ .9484498 9494974 U505285 ~ .9515428
L T W 1.64 1.65 1.68

curtain values of x 3 2"

49525403
1.67

Ry suitahla intomolation, find the valuo of x, for vhich f(x) = 0,95

- b) By using a sultable quadrature fortula for cquldistant ordinates

13- :
cvalunto I= f logcxdx, correct to 6 places of decirals.
10

(63 +6)

3. a) Find the vositiva root of tho equation : =1 + 2x

correct to § olacas of docimal ,

= 12_1

b) Aporoximata the finction f(x), by an anoropriate 3rd dogrce polynomial,
Using the following information on f(x) mad £'(x) ostimato the value
of £(8.5) ty making uso of sultablo intarpolation formula.

= S Ty
8 0.288 . 0,290
-9 0.316 0,266
_a
Lr==gheay

taa)

(6 +61)

= 1.2!\

P.T.0.



Soénayvie) 3
SDV - GROUP B ¢ DESCRIPTIVE ST.TISTICS (50 Marks)

(4ttomt all tho questions froa this grouo)

4. -For a grow of 1000 trees in an orchard tho folloving 2x2x2
classification wvas mado 1,

a) High yleldor vs. bov ¥ialdor
b) Shaded vs. non-shaded
¢) Reavy=oruncd vs. low.sruned
Tha sumnary classification was rxmortod as under :-

1) High ylodder troco - 520

11) Sipdud tross . - 540 -

311) Hoavy oruncd trecs - 00

iv) Figh y1dar and shadad traos 290

V) lieh ylaldar and heavy nrunod .
trees 230

i) fifch ylador sxadad and h-av,'
prunod, trecs 140

_ Serutinise tho suanary fizures and give your l:o*:ants. (10)

5. Drav tha Qgive in a ncat form for the folloving froquency distribution:

Mig-valua
of elnsss 2 7 12 17 22 27 32 37 42 47
Froquuncys 7 18 30 45 61 72 82 90 96 100 0)"

6, & tcloohona avibc).;bon:d, on an average, handles 720 calls during a !

rush hour. If-ths board ean mako 15 conncctions wer minutc, cstimta
tho ombabun.y that tha board will be overtaxad during any minute
in tho rush hour, (o)

7. In ths coursy of an cxrurimnt, 15 mosquitoes wero olaced in cach of
120 jars and woro next subjocted to a doss of D.D.T. Liftar 4 hours
tha number alive in cach jar wvas countod end tho following frequuency
distribution wns obtained :

No. of mosquitoss I
(alive aftor troatoont) | 01 2314 5678

Humber of jars 2 12 1i 22 28 171310 2
Find tho friquancics that ono would cxacet, on tha assumotion that
sach nosquito hes a comnon nrobability of survival, (20)
8, Bither

1) Bizht studunts mada thc following acorus on Test-l, Test-2 and in the
final exanination in a curtain mathawntics eourso.

-

Toit  Tost Final Toat  Tost  Final
A, 2. xaaination L 2 eranination
43 22 66 . 35 20 25
38 23 . 33 21 8 17
27 23 - 55 19 17 33
23 33 63 13, 19 13

Calculats the multisla auralation coefficisnt of final axanination
score, on tust 1 and tast 2 scorvs. Comacnt on tho valuo obtainod. (1)

. (240 contds in next pae)
(ns) Please tuyn over



3 Sp(\v4)vh)
Or. {cantd, froa =zge Mo.2)
8, 1) 4 ond Bare two coanoditius Judzud to ba of wquzl ianortance snd

tholr prices are as follows :~
T

enr ~
4 (ner XWogrza) 10 runves 15 nmecs
B (oar yard) 90 nalse 0 palso

fiow will you combing tha two comzaditics sa that tta orico index
taking year I as base and tho sa3a with yoar II ns haso, 247 bo
comparable ?

U) 7.0 scasonal indicos of thu snlus of garnents of a particular tyme
in a cortaln shop erc givea bulov 1=

gurter - ~n=] Indew Srter Saazmal index
Jen = Mar, 97 July = Sestenber 83
apre= Juno a5 Octs ~ Dcwabar 185

If thy total salcs in tha first guartur of a year ba worth *,15,000/-
detoraing how much worth of garsants of this typa, should be koot in

atock bty tba shon ounar to most the domand for cach of thg ather thirco
quartars of tha year, ! 0)

8DV = GROGP C t OFICIAL SPATISTTIS { 95 nark

(Attemt both tho guestisa)

¥otes 1) The information fumishod by the candidates should be mathodically
arranged and, vherever nogsible, shown on neat tabular form,
31) Full references to sources are to be given along with the answers,
Any other information considered relevent {s also to bo given.

9. From the official oubdications suopliod, collect inforzation an amy
4:res of the followving items :

n) Jererco wnder Wheat and Sugarcane in Indla for any threa latest
consocutive years as may be available,

b)  Total number of bieyclos oroduced in (1) Wost Bongal, (11) Rtar
Pradosh and (111) Punjad, during mr tws recont yoars.

¢)  Numbor of British and Jaoancso tourists visiting Inila during three
congecutive latest availahle nontha.

d)  Total number of oppliecants on livo-rogisters of emloyment exchanges
in (1) West Bongal, (11) Maharashtra and (11i) Tumil Nadu sesarately
for any two rocent yoars,

o) Total strength of Indlan Morchant Shisoing Flect in torms of nusber
of vessals and groas registered tonnago for any throo roceat yoars.

(5+ 5+8) =28

1c, From the official publications smmolicd, comnilo data on conswmer's
prico indax nunbers €or industrial workers in Caleutta, Bombay and
Hadras for 12 avallablo recent consocutiva aonths, Prosuni tho-data

groohically to nrovids a comarisen azong tho 3 citias,
(3+4)



Zovdie SeaiodInd DICTITUTS
Statistician's Di=lona Evazination ~ Hovenber 1974
Tine t 5 hours Full marks : 1%
(a) A1l quostions carry oqual marks.
{b) Use of Calculating Machinos 1 meritted,

SD VI 1 GROUP {a) t STATISTICAL MSTIODS {10 murks)
(Attemot any two qusaticng frem this growm) N

1. Undor tho assunotion that x and y are two log norzally distrituted
* variatos, independently distributed with E(log x) = 1 and B(log y) =
log 2-1, test tho hyoothescs ¢

(s) HO s E(x) = 1 on tho basis of tho following 9 obsorwaticas
on x t .53, 2,58, 3.21, .67, 1.09, .23, 4,02, 2,93 and 1.53,

(b) HO » =(x)/E(y) = 0.5, on tho basls of the above 9 obecrvations
of x and tho follouving 9 obsarvational vrlues of .y .
y ¢ 1.54, 1.69, 3.02, 2,38, 2.05, 3,78, *.56, 2,82 and 3.01

(7413) - 20
2,(a) Asowo that x follows tho n.duf, ’

£x) = (a#l) £ , 0¢x¢1, a0,
work out tho maximum 1ix1ihood estimato (3.1.6.) of @ cn tho tasis *
of tho following observaticna of x

47, .38, W54, 79, .82, 53, JT5,

(v) Also vork out the n.l,0. of p and tho standard crror of the ostizate,
for tho following data on }vnot.hcucnl pntnbuiuos and observed

froquoncioes s R
sirclasses nrobsbilitics - frosucncias
R Y| . . /P_ 4 i
2 - R EY S X
3 S 102

(1347) = 20

5.(a) & £111ing nachine 15 mopectod to put 16 oz, of sugar in cach bag.
" Frou the following woights of sugar put in 20 dags,-test whother
tho machinz is fair or biased.

16,1, 15.8, 15,8, 15.9, 16,1, 16.2, 16 0, 15.9, 16.0; 10-2, 16. l
15,7, 1.9, 16.3, 16, 1, 16.3, 15.7, 18,0, 15 8, 15.7,

Stato tho ~masumation wndorlying your analysis, What inferenco can
bo drawn aut the faimess of the maching if no assumtion is mado
regarding tho pooulation?

(b) The following tablo gives tte muz=bor of trials to r—lcaming mquimd
UJ 12 poat oporative rats (B-rats) and the number of trials to
leaming by 15 normal rats (C-rats).
Tost the hodogenolty of tho two gamoles Yy
(1) Kolmogorov = Saimov tust
(11) Pm-~tost
E~rats 1t 20, 55, 29, 27, 75 , 56, 31, 45, 25, 65, 72, 49
~mts 1 23, 8, 24, 15, 6, 21, 9, 16, 22, 16, 14, 28, 13,
30, .
(You pay uco largo samplo spproximationa),

(8+412) = 20
¢1)
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SD VI & GROUP (b) s DESIGH AND ANALYSIS OF EXPERIMENTS (30 maris)
(Attaopt nl1 guections from this group)

4. .

SIHIR <.

Draw yp a layout for a factorisl exporiment, with thrao factors,
Leoch A, B and G/at throo lovals, in nine blocks cach of nino plots,

80 that tha 1osaos of information on the threo =factor intoractlions

LBGZ, A13:"’(7 and IABZ('.2 aro the sano.

QR  Givo a dosign for a variotcl trial with nino variotles in six-plot
blocks, so that difforences of all pairs of variotal offacts aro
octinatod vith samo varfance. Tae design is retuired to be esrglet
completed in twelve tloclse ) Tt ) .

' (1)

5

ETTHIR .
Tho following data rclato to tho initial woights (In pounds) and the
growth rato (in pounds por wock) of 15 plgs, c¢lassifiod according to

Jmoer  the pa{und tho typo of food given, . Examine tho difforonces betwoon,
the throe types of food 4, B, O in thoir offoct on the growth of pigs,
corrocting for the difforanco in the initial woights of tho animals,
pon  typo of initial growth ‘b typo of initial growth
nos food  woight roto a0e ,.food wolght rate

= (1bs 1bs/veck 1bg 1ba/weck
I A 48 9.91 v ¢ 50 10,37
B 48 . 10,00 A 48 10,56
c 48 - 9.75 - B 46 X 9.68
II B 32 9.24 v B 37 9.67
c 28 8,66 A 32 8,82
'y 32 9.48 c 30 8,57
III c 33 7.63 :
. L 35 9,32
B, 11 9.3
OR .Bolow ara given tha plan (in usual notatlons) ond tho yields (in

- cortain units) of an exporiment involving throo fertilisors N, P

and K, each ot two lovols in oight blocks of four plots cach,
Mnalyso the data and give ita ealient fontures, . -

Plen and ylolds of a 23 cnp.orimmt‘ in 4-plot blocks

2icati Plock Rlock 2

Roptleation et~ vicd Troatment Yiad
1 )] 145 k 199
“pk 191 P 272
nk .300 ‘n . 160
np 210 npk 305
» 2 (1) 223 P 266
X 153 nk 300
npk 210 pk 233
np 182 n 218
3 P '186 n 209
npk 173 X 93
Q1) 170 pk 224
nk,. 213 np 215
4 pk 182 3 293
(1) 175 nk 228

npk 1568 np i

n 183 n o

tnc) (0 oo
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SD VI 1 GROWP (o) t SLPLE SURVEIS s (30 marka)
(attapt oo queotion only fren this gromp)

Drav a aarnle of sizo 6 with roolacazont vith orobabllitios propor-
tional to arca (x),frea tho following pooulation of 20 wnits ¢

County Ara Yield of pnddy . Coumnty Irca  Yiold of vaddy

(acres) (00 1bs) (acros) (00 1bs)
x Y X Y
1 870 8521 11 1083 9562
2 883 8554 12 ma 10512
3.- 83 : . 68783 13 1123 10874
4 901 . 8862 14 un 11560
5 a1 7025 15 1203 . U6l
6 973 8987 15 1724 U913
7 935 9563 17 1229 1517
8 1032 9538 18 1270 11955,
9 1043 10316 19 129 11639
10 105 8063 20 1302 12128

Obtaln an undlasod ostimate of tha total yiald of paddy (y) and on
unbinsod ostimata of tho varianeco of thia estimator. Also give en
unblasod estinato of varlwnco of tha corresponding estimator from a
ainplo random sanle afsizo 6 froa this population. Henco obtain
oatinato of porcent gain in affiecloncy of tho sampling with
probabllity proportional to arca, ovar tho sinvlo mndom sempling.

(6+6+84942) = 30

Bolow aro given tho mmbor of inhcbitanta (in thousands) for the two
yoars, 1920 (x) and 1930 (y), in cach of a randen sacplo of 32 citles
drave froa a 1ist of 196 cities, with equal protabilitics but without
raplacazant,

x b 4 x y x ¥y
76 80 172 183 77 83
128 143 8 106 64 63
A7 &7 66 85 54 n
23 50 0 57 - 56 142
Ty 44 43 ef 40 60
3 48 32 50 40 A
37 & 50 634 38 r
120 ns 179 200 136 19
61 89 121 113 118 130
357 459 50 i 46 53
93 104 4% 53

Tho total nmbar of inbabitants in a1l tho 198 oitlos in 1320
wog 22,919 thousands, . .

Bstizmato tho total number of “intabitants in all the 196 citios in
1930, using each of tho following two mothods s

(a) ignoring the x valuos, and
(b) using tha x valuos in tho ratio method of cstimation,

Als0 obtain tha standard orrors of tho ostimates given by you.
(748) = 1S

P.T,0.

(a0)
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() ™o rosulta obtainod from a consus of all tho 34n villagos of a dlstrict
-*-ara og follows T

Stratn  Sfzo classof " © MWy g o
N villago’ (nerea) i i
1 0~ 50 @ 2.1 56,
2 501 ~ 1500 199 76,7  116.4
3 1501 - 2520 53 858.1 186.0
4 2501 - 25 960,1 361.3

Tho villages woro dividod into four strata by size. For tho ih
stratw, Nj denotes tho numboer of villagos, p‘ 3 tho moan area

undor whoat per villego, ondg, , tho standard deviation of tho
‘roa undor wHoat in a \ru.lzu;oli A 10% samle of tho villagos is
to bo taken to ostizato the (currdit) averago erea wnder whoat
por villages - o

‘Using tho above data, conpare tho offlcioncy of tho following three
schaos of smplings
(1) simple rendom sazpling without stratification,

(2) stratified suzpling with  simplo randon sampling within:
oach stratun, and semples allocatod to tha stmata in
proportion to -

(1) m and  (14) Wlog,
Comment, on your findinga,



statistician's Diolona Exanination - November 1874

Livaad Svaloncil DISTINRE

Pan>r VII ¢ hvnlled Statistics (Praetlenl)

{covering two half-pascr
narks each

[ime ¢ S hours

1.

grou'xs of 50

Full Marks : 190

a) Candidate will bo required to ancwer queationa only froa
thoze tus erouns for which ther hnve already roristered

thelr ootions.

b) Seoarate answer bosks are to be used for cach of the
tvo grouns.

¢) Uso of calculating machines ia -w\-llﬂ.ed

{ oamer

flal
§D VII &+ GROUP (o) t ECO‘K!{IC STATISTICS (50 marks)

(Atteast any twn auestiona fm'n thi

The follouing table gives tho indsx nunbers of dewsnd for agricultural
oroducts (¥), »rices of agricultural nroducts (X;).and national incose
(XZ); for tho years 1952 to 1959, Obtain the elasticities of denand

9 groun)

for sgricultursl nroducts with resnectto nrice and incoze,by making
uso of a sult.ble rezrassion equation,

e . T
1952 100 100 100 1956 129 75 190
19537 108 91 08 1957 122 91 113
1954 117 93 105 1958 118 91 n4
1955 13) 7 96 1959 L1340 96 125
. L. 25
The following table glves the average weckly csrnlnbs (in oomda) in
Australia, for tho guarters cnding in Samtenber (S), Deceabder, (D)
March (M) and Juna (J).
Year arter
_ I R, R
1951-52 13.52 14,52 13,79 14.95
1952-£3 15.14 16,18 14,70 15.77
1953-54 16,03  16.93 15.53 16.55
1954-55 16,79 17,63 16.27 17,81
1955-56 17,94 18,83 17,54 18,80
1956-57 18.86  19.92 18.35 19,53
Assuning the seasonal sattem to be constant, caleulate the indices
of secasonal variation; coament on thom.
(2+43)=" 28

Given dolow aro the indices (baso = 1899) of volumo of nroduction
(2), of avcrmze nusbor of wnge eamers (L) and of nhysical volumo

of canital (X), in manufacturins industrica in te U.S.A. for 8omo

salccetod years,
Year
1900°
1903
1906
1909
1912
1915
1918

a B

Estimato a and p of tho oroduction function Q w AL™ K

.
100
121
152
153
177
18)
223

L

105
123
133
140
152
154
200

Exaaine tho nature of .rc'.umn to ccalo.
cotmetitive market conditions?

(;'m)'

T2 it necrssarv to assute
(22 +3) =

X

107
131
163
199
223
266
3568

25
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SD VII ¢ GROU? (b)s STATISTICAL QWLITY CONTROL : (50 narks)

(ittannt mecbizn 3 ~nd ey tus cthirs froa this grown)

1, Tho oomuﬂ.:‘go I=ouritios in a standard chc‘nical ugod in a
laborntory, is jmown to bo 1,58. Ton znalysts scrformad dmlicate
analyscs on samles from this chealeal, ylalding tho following
rosults.

Analyst  “ercentago Ianurity Inalyst  Percentage Imurity

1 159 1,37 8 1.58 1.56
2 1} 1.58 7 1,53 1.69
3 1,70 2,28 8 1.52. 1,66
4 1.79 1,72 9 1.6 1,68
5 1,60 1.67 10 1,76 1.6

nalyso tho-abovo data by draving an X and R chart, or othoruise:
Conaont on tho accuracy, orocision and mroduclbuity of tho tost
rosults, (z, )

2. Obtaln,without zaking use of ary 2ublished samling nlans, 8 n.n.g!o
samling attributos plan vhich anproximataly satisfies tho follow=
ing eritoria s

ML = 1,58 Producerts Rlsx = 0,05
LT?D = 6f Consumor's Flsk = 0,10
(15) .

S. 4 conmonant is nachinad to ottain a slot whosa deoth i3 to moot
tho spocifications ¢

0,65 1+ 0,010 in, -

The standard doviation of donth for this onoration is known as
0,002 in, It 1a also kmown that for cvory €0 micces machined,
thoro is a nrogrossive lincar docronse in averago depth (s tho
axtant of 0,001 in) attritutablo to tool-woar,

{a) Sot wp tho control chm with sloning li=its as amolicablo to such
a situation,

(b) Henco ostinato tha numbor of ploces amectod to bo machined, bofore
tho tool has to bo re-sharpenaed.

(946) =
4. Draw the L] curye for the fclloving single samling attributes
plan
Lot ‘ Saanla Accoptenco
sizo sizo nuaber
2000 150

Fron tho curve drawn,road tho asoroximato value of iOQL.

(15)

(in2) RLTLO.
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SD VI - GROUP (c)s STATISTICAL METHODS DI CIVETICS ‘mearrrcar)s Half msper

1.

2

3e

4.

oathatos of tho linkago pnnuotor.

(50 marka)
(Attonpt all the questimia froa this group)

Tho following data rolate to 3 backeross tosts for tho gones
A and B,

test : frnuneles

A8 Ab nB ab
. I 58 92 85 €5
11 53 78 172 47 .
I - 58 77 75 50

Exaaino vhothor tha four tosts provide mutunl.‘ly cms&stmt

“(12)

“In a cross, segregating for natal calour (A = a) and stigma

colour (B = b) in linscod, tho fo).lmﬂ.ng obaorvatians aro
obtained in Fa gonoration ¢

shenotyne - AB ——hb Y] ab
_froquencles 357 37 . 33 94
Test for tho sogregation rotios and 1inkago.

If the linknga is prosent, find out tho ostimato of the
cross=ovor value along with its stendard ‘orror.

(12)

Zstinatae tho 0-..‘.-8 geno froquancics fron tho obsorved
froquency distribution of 0, 4, B and AB hlood growy classos.

blood grouns 0 A B AB
froquencies 70 45 63 15

Test alsa for tho goodnoss of fit o

"(12)

The froquoncies of blood growss M, Mi and 1N 4in two samles
from two ponulationsare as follows

genotymo } A w ik
froquencios

Sammle I 36 52 16
Sanmslo II 49 42 15

Exanino vhothar tho gono froquencies of o and n aro tho sane,
in both tho nanulations,

-+ (12)

Hntnoss s (2)
(23) P20,



Solua)eIi(s, =i

1.

2,

3,

(a)

(b)

Half nanor

SD VIT - GROU> (4) s+ VITAL STATISTICS /D DEMOGRAPHE & (g5 guric)

(Attemt ay tw quacti~ns from this grow)

?.Yd:l tho dita furnished beclow, calculato tha wrojocted fomelg
ponulation in 1936,

AZo  ?xzlo posu- Survival - ago  Feanlo poou- Survivak

growp lation in factor fo< growp lation in factor
193" (000) 5 yoars 1931 (070)  for 5 yrs

0~ 4 1436.2 .98%0 35-39 1510.0 9739
5-9 16:4.8 +9950 40=c4 1454.2 49620
10-14  1536.8 #9934 45-49 1347.4 #9435
15-19 1725.0 .9987 50-51 12608 29208
20-24  1705,3 L9971 55-59

25-29 1728.1 49870 -

30-34  1652,0 29321

AZo of FortLllty lo.of wxun Ago of Fortility No. of waen

enther mto in 1931°C00) mother  redo in 1931 (000)

15-19  0.2862  1725.0 35-39 0,0667 1510,0/

20-24 0.2110 1795.3 40-41 0.0206 1354.2

25-29 0,1956 1728.1 | 45-49 0,0033 1347.4

30-31 0.1158 1€32.0

You ara given that s (a) thy sex=ratio (rcnrlos to total) at birth = O, /.85

(") Survivors azod 0-4, in 1933 -0 945
Total k3. of births during quinquonriuwn 1931-36 s

(25)

Constret rn abridged 1ife-tabtla for a fomale nooulation, from tho
data given bolow ¢

Iga . Nunder of fenalos Huader of fonale doatha

group onmeratod in 1961 rogistored during 1960-62
('000)

15-20 751 2978

20-25 767 4070

25~ 7 4455

29-35 627 4972

35-40 580 - 6591

4745 57 9532

45-50 58 ] 1530

Tako 135 = 100,000 and %50 = 19,7
(25)

Tho following information ia obtained from a rurnl se=mlo survey ¢
Ago * + o, of Proportion Ho. of Promortion surviving
group women rarried birtha froam birth to mid-point

of ago-grom a=ong
serriod weaen

15-19 15,952 .82 2,612 902
20-24 14,137 .83 1,213 .891
25-29 10,860 .84 2,179 .878
-30-34 4,990 .35 790 .855
35-39 2,463 - 74 203 839
4044 925 .61 47 .830

Caleulats nut reproduction rate, ausuming that @
(1) thoro was no 1llogitinate birth,
(11) ratio of fomale to total birth vos 0,485 .
Detorudne tha sroability of a feanlo chhd dying (aftor marriago)
at ago 31}, (2&5)
(n22)
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(Abtaret ooy four questions fron this gronm)

1. In a cortain contost, fivo judgoes hiva boen asked to give a simlo runk
ordar of tha 19 contostonts, Tho roaults are given bolow @

Julgos Contactanta
1 2 3 4 5 5 7 3 9 10
JL 5 4 7 6 3 2 1 8 109
2 8 6 7 4 1 3 5 2 1009
I3 § 4 3 2 6 1 910 78
) 4 5 6 ¥ 2 1 910 87
J5 8 6 7 5§ 1 2 3 41009

To..t vhothor tho mnkings b7 tho five Jur"oa ray ba regarded as
concordant,

Swnosing they ara concordant, ccobine the five rinkings sultably
ond asgign final rmnks to tho contastants,
a ‘ : (84) = 12
2,(a) A tost containing 10 items with a .rcli.;buit.y. of 0,61 13 to b
exmandod so as to givo a raliability of 0,30, How manyucw ltons
of the 8o tymo &S tho original onos,, must ba added?

(b) A cortain intelligenco test of 75 itcms Fas o v:lidlty coaf ficimt
of 0,68 and a roliability coofficicnt of 0,95, Estimato vhat the
validity would bo if the test’ wags doubled in length,

(c) A tost has a roliabllity coofficiont of 0,90 andg = 20, %hat is
tho standand orror of an obtained scoro on this test? what is tho
indax of ralizbility 2 .

(sua#) = 12

3, A large growp of students was exanined in o sudbjoct by three
exaninon, 5y, By and B3," fndopondently, Tho standardsof marking

of the oxar!nors aro reflootsd in tho sorcontagoe froquency
distributicns of scores given below

norcentaro froquoncy . ereentazo froquen
80T afstribatinn of Cosere RO
5 5 K . EE B K
0-10 5 5 10 50-70 10 24 10
10-30 25 15 20 0-0 8 5 2
30-50 50 50 58 90-100 2 1 -
oT.0,

(1r25)
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3. Dctornino tho rolativo positions of thrao students A, B ani C,
(oonul.) vho acorod the following marks with tho thrio cxaninors @

Student Saorp riven by —

Ey

2 =
A 25 " &0 70
B 47 55. 38
c 76 2 52

(12)

4.(a) Obtein the correlation matrix for tho tosts incluled in tha factor
mabrix appeoring below:

Pactor
Tost z 8 c D
‘1 0,10 0.70 0.40 0,50

2 0,60 0,40 0,10 0,45
3 0,45 0,00 0,55 0,52
4 0,00 0,00 0,30 0,32
s 0,30 0,50 0,62 0.11
(v) The followiag 7alues r.;ra t1ken lfm.'n't.ho fﬁ-st row of a Factor
matrix s . N - A
. Test Factor
LA B c D

1 0.45 000 0,55 0,52

The soecifix varianca of tho tcst i3 known to b 0,1175,
(1) what is tho commnality cf tho test?
(11) what is tho roliability of tho test?

(111) what is !..iw uniquo variance? *

5. With tho following data for 75 individuals, obtain a lincar
prodiction formula for predicting )(1 from 8 knowledgo of

X2 and X, .

X1 = c¢riterion 1 averago grade in undergraduate college.

)(2 = averogo grade over 4 years of hich school.
X) ® scoro on group intclligenco test.

Keeny o )(‘l = 70.00, = 07.20, X3 = 32,80

Sha 1 e, =10.21, 6, ¢ 6.02, s,’ - 10.35
Correlntion .
ooottfictentar T2 = 06T Tyy = 075, Tpy = 0.03,

‘!hat avorago grade in colloge would you oxpect of a conlidate
¥ho oarnod a grade of G0 in high school ond a score of 40 on
intellf senco teat? (1042)=12
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() Candtdatea will be requircd to angwor froa that group culy
for shich they have alroady regietered their optiou,

(v) Pigurcs fu tho morgin indfcate full eorks.

GROUP A 1 DCOZQUC STATISTICS
Gopeetal- Poyez 1.1 Sasnixtrical
(Atteapt any five questions froa this group)
rxoncmotrics 18 dofined o8 a dronch of scouonics in which
oconcaic thoory anl otatisticol methods are fuuel fu the

aunlyeis of numerical and inctitriionsl data™,
Elucidnte, giving appropriuto oxacplee. (20)

Givo cxact definttimes of tho concepts of *hiss' and
tofficicncy! in otntistical coctization. In *he standary

Iincar eedel ¥ = XB + u,sbow thot b « (X? 7.)-' X'y,
provides tho best linoar wbleecd estimato o~ . Statp all
your asswmptiaus very clearly, 20)

What do you wmlerstaend by the tcro 'heteror odaeticity' ?

‘Txplain two common types of hetoroscodastis 'ty and suggeet

suitable acerdoonts to tho ordinary loast lunl‘oﬂ mthod of

" estiontion in cach ense. (29)

In tho cocplete lincar simultancous equotions eodel ¢
Ay +Bxe g
where the Jotters heve their vewnl meaning, obtain the

vecessary ad eufficient esnliticns for the pareceters in
Aand L to bo dentifiod. (20)

Tefino the ecounasic ooneepta of fncaso ond price olasticitice
of demani. How would you cstionto them eapirically? Sugzest
aie or %o practical uses for your cstimctes. 20)

Discuss the main criteria for choosine the algebreie speci-
fication of on Bngcl curvo. Deserido 8 method of catizoting
Bigel olnaticitios from grouped focily budget data, (20)

Glvo cconomie interprototion of tho pamoeters in the praduction
function ns foraulated by Arrow, Chenery, Xinhas ol Solow,
Bow can theso parazoters bo ostimstod? (20)

Describo tho min oloments of an fntor-industry flow mtrix,
with Indion examples, dow 43 it uaed in cconvoie, planning
i Digta 7 . : . (20)

@#rito short notes ou duy tws of the folloring o

1) Hoaveleo bins 111) Neo-clossical production functisn

11) Tao etege loast squares iv) Prctile grashical anclysis
(20)

Plenge turm ever

(127)
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(Attempt any i‘ivg quostions froa this graup)

1.(a) Explain tho ‘thcorotical basis for fixing tho eontrol linits

l‘or.X- che.rt,  Dorivo cn exprecaie, for the coatrsl lioite
whon sumplo size {s loss than 10,

(b) What ia mccat by rotfonal subegiours? Explain its rolo in
operiting a control chart.

(c) Diccusa thio sotting up of a conirol chart for the nusber of
defects por wit, when tho nuzber of units dnepocted at a tize
varios? (10+446)=20

2.(a) hat {5 o ant by Motural Tolernuco lizits! ?

(b) Distinguizn botmeen speeification limits, mmtu-al tolomnco
linits nu‘ control liomite.

(c) T and T o-o epccification limits for o errta’ chametaristic
of a prod-ot knom to be ¢ striduted 3 norm.d.  If tho nrocess
capability ig less then T-1, cxplafn how yor ¢f11 mod’y the
eontrol 1liaits for the chui* for avcra,,cs.

(Q) 1fg s tho stendand devin® l-m of 8 eersurs characteristic,
fimd out * xhot lowel & - oY Yt wrintained
in ordor Lo ensmro that nct corw tlm. l(n ‘ of tho ftome
produced rill bo hevinz n valuo legs thay o anwil to L. (2064646)e20" ) pofin

3.(a) “hat is tlo standard cucum schere ?
(v) Explafn under what ch;:umwnces cusua charts will Lo profsmble
to X charia i . (12+0)-20
40(2)" Briefly esate the problea of accentmes eanpling,
(v) Define tho terms AQL and LTPD. Whnt aro tho risks favolved in
adopting campling fnapection for lot ameccpiance ?
(¢) Mention the salient fortures of Lodso tud Rezig sfurle sa=pling
plaus, for imspection Uy attributes, (29423410)a20
5.(2) hat is a sequentinl sompling plun ?

(h) Derivo expresafons for tho acceptonco and rojection linos
of a sequential probebility rctio test for proportion with
AQL, L77T, Producor's ww Conrunmer's riok spocificd as
Pyr 92 A ond B respectivoly,

(¢) Dorivo tha oxpression for ASH fer tho abovo plan, (446410)220

6.(a) Mot s meant by 'Tutcraction Effect’ 7 Explain by rx
{ndustrinl oxazple. t
()  Exploin Ycto's methal for cizouting fictarial offcets from

>

tho “ata 2 27 factoriol experisvnt,

(¢) irito a saort note on O, (£410+46)220
7. Trito short notes on Ao thyen ~F “xa falleaing o

1) Teo of componants o° waricico analvsais,

1) ork s.uopling ya Moo stuly, ii1) Dulk saspling.

{v} Uso 2f OC curves fun the 3rlection of snopling plays. (20)

(ne) Tleare tum over
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(Attesnt ary six questions)

tntion the various tasic »srincigles underlying a good exnorinental
desicn, Discuss bdriefly the rodnuctiva mlaes of each of thea.

In a randonised block exnarizent with v trostzents and v tlocks, the
obsgrvations ncrtaining to'tha {-th treatnent in the i-th black ware
roorted nissing (4 = 1,...,v). Indlcsto how you would carry out
tho analysis of the data. (8+8)=16

Discuss the ratfonals behind analysls. of covariance? Desdcribe the
analysis of covarianco in a randoziswd dblock desich with t troate

monts and b blocks, and derive an exnresslon for the standard error
of the diffcrenca of ony two adjusted traatnent means, (18)

14y aro Factorial exerizants mmorior to singlo factor exwerlionts?
b .

Deolaln, wvith suftablo {lluctratlons, the conemt of ‘ecnfounding's

that do you understand by Balanced Confounding?

How do you analyse a 5° gxpcrizent in 9 plot blocks and two renli-
eations. (4+44245) =18

Dc.“no a Balanced Incomoloto Hlock (BIB) doaicn with narancters

vy, b, ) Kk, A « Shen 13 a BIS design ealled resolvable? Show

that for amy rosolvablo BID design, ®) v+ r - 1.

How do you recover inter-block inforuation in resolvable BIB dasign,
(2424546) =16

Dofina nartially balanced incomleta block d»si@n vith tto s3zdciate
classes,
Givo an exannlo of a 2-associata nartially balanced fncomleto block

doalgn and write down its marazotors. Ve
Disouss tho intra-block nnu)qs].s of a 2-ussochto n:nldly nlanced
incomleta block doaign. (3+5+8)=16

It is desired to test the officacy of threa fcods on dairy cattlo.
Tho foods aro to be amlled over three soasons in a year, naiely,
suater, rafny and winter. It ia known that the offect of any feed
veralsts to the i=modiato noxt soason in vhich 4t i3 amlicd, Assu-
ning that you have twelve aninals at your dismosal, sugrest a
suitable dcsign for the exverinent and also give its analysis.

(9+8) =18
that aro Saocond order rotatablo dosigna? T2 what uso ¢.zxsuch dosicns
ba nut? How do you carry on tro analysis of such designs?

(5+34+8) =16

Distingulsh botwoen fixed =, mixed -, and random offcets modclo,
Dlustrate your aiswer with suitable cxamles.

Diseuss tho analy=is of a twd wqy classifiod data with oqual nuwr
of obsorvations porccll wndor a randoa offcets model. (8 +3) =18

Writo notes on any tws of the following :-

(1) Split plot dasion.
(11) - Fractional remlication.
{111) thifornity trials,

(iv) Youdon Squares : (3+43) =16
UZATHESS s 4
flease turn over

(.::o).
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SD VIII = GROUP 5 1 SV2PLE SURVELS
S13212) Paner § - Taooretis-l Arnacts

(Attemt ot five qu:.'..uans)

1. For ostiaating tho aroa undor naddy in a district all tho 3000
vQ1agos of tho district ara growmcd into L strata, taking geogra=
‘phical conti-ulty into account. Keaninz in vicw the staff available
for colloction of data end also for seratiny and analysis, it is
dacided to éraw a sammlo of 300 villages fro>a the disirict, for
cinerating tho arca under maddy, If you ara roquired to uso a
stratifiod random saomling design, for sclecting tho saanlao and
building w tho estinata of arca in guastion, cx»lain how you allo=
cato tho 300 villages to tho different strata. assuaing that the
cost of survey~er villago in oach stratum is availadle, ostizatoe
tho aroa gnd also obtain its varlance. If tho cost of survey ncr
villago is tho savo for all strats, comara this estinato wvith that
wvhich you would get, had a simle randon anwnlo of 300 villages, boan
drawn froa tha entiro district. (5454545) = 20

2. Tho valucs of y and x aro meanured for oach wnit of a simmlo random
samle from a monulation, If X, tho nonulation mecan of x 1s known
vhich of tho following nrocodu:res you rocownend for cstimating 2/ ?

a) Aluxys usgY /X (b) Somotinos §/% and somo tines §7/%
¢) Alvqys usa 7/% . .

Givo roasons for your answer, outlining briof oroofs whare nccessary.
(20)

3. In a population consisting of linecar trond, show that a gvstomatie
sammlo of n units, (vhora tho nonulation sizo N = nk) givos rise to
an estivato which is less nrcciso than that of a stratificd randes
8310la of two units ner stratun from strata of size 2 k, if
n> (142)/(ks1), -

4y:(a) A saznle of n units 1a drawn from a momulation with arobabdility py
for tho {-th unit (i=1,...,N) and with ronlaccrent. If yi 1s the
valuo of tho study varlate on tha i-th unit, obtain a suitablo
estingto of tha nonulation total Y = Y1 +,... YN and also deriva its
varfance. Find on unbinscd cstianta of this variance.

(b) For tho above samling schemo, obtain tho nrobability of inclusion
of i-th unit and the nrodbability of joint inclusion of the mair of
i-th and J-th wnits in tho samlo. Honco writo dewn tho Horatz
Thoz9son ostimgtor for tho womulaticn total and its varlanco esti-
nator due to Yates and Grundy.

5, A nopulation consists of N »rimary stage units (nsu's) cach contai-
ning M sccondrry stago units (oes.). A samlo of 'nt nau's is
i thout drawn from the nonulation by afnnla randen an'nllmz-md froa each

renlocerent 80loctod nsu n aiwmlo randon samnlo of 'm! ssu's 13 chosen without
- roslaccaent, Urite down an wnbiasyd ostinata of tha monulation

total, Work out its var{ance and also tho variwco estisato,

(54207) =2 29

6. In a survcy far the ostitatlon »f araa vmdcr a saccific cron, a
simmlo randsa samslo of villages is choson fron A district and in
onch salocted villago the number of flelds wmdzr a given cron ond
tho nunbor of fiolds growing a saeeifie high vizlding varictr of
tho crom, aro notud. Dmlsin how you go ahout to obtain an unbiisod
ostinato of thy aronortion of flolds nrowing tho given hizh viclding
varicty of tho cron in quostion. Dorivo its variance and 4also the

variznco cctin-ta. (548+47) = 20
"
7. ¥hat {s tho i=~ortanco 5f doubla=s+mlinz tochniqua in samlo surveys’
Daseriby {ta usa relating to Olkin'a twn 'varl-t) ritis cstlﬁ-to.§5015)=”
8, that ere non-aaanling ormra? Digseriba tho Hangen & Harwitz technlguo
of nascssing non-resmonsc, in dotedla (5+15) = 20

0) Meoase torn over
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SD VIII - GROUP F & TECHNINUIS OF COMPUTATION
Snaedrdl Pan-r T~ tosrieal Ansleats
(Aswer any fivo questions)

that aru tho usos of »~unch card nachin:a? In vhat way digital
cozmutors differ fron dosk calculators? Clvo a functional deserin-
tion of a digital comutor. What klnd:g of ormr ara comitted, inf
a digital comuter? s
Lot x and y b3 two real nuabers and x*and ¥ by asnroxinatisng to
x and y, with absoluto crmrs ¢ and  rosmoctivaly,  Show that the
relativo orror in thy quotient x/7 s+

L[ese =151 ] B 1] :
thdor vhat conditions ean you asscrt that tho r‘huvo error "in a
quoticnt doos not- cxccod in dagnitude, tha sus of the umltu!*s
of tha rclativo orrors in tho individual toris.
It all ooofficlu\ts in the dcﬁniuon.

£(x) = (5,03241 x + 0,11095)/(0.75995xx + Catd 01.,)

aro rounded nusbers, to how many significant fitures can you dotor-

nina f(x), vhon x 13 known to 1ia betwoon 3.25 and 3.2
(Z+2+301)+(4$2)0€ 20,

Dofino dividod differenco of order 'r! and show that it i3 lndmm-
daont of the order of tho arguncnts. Derivo Mowton's divided
differonco formula for intermolation and obtain its orror tor,
Show that tho truncation error associated with linoar intormolation
of f(x), using ordinates at x5 and n withz ¢ x < x) ) 13 not

larger in magnitudo than  ~x ) vhero Mp 1s the oaxinm.
valua of lr- ()1 n tho xn?oml (xosx1). Doos this rosult hold
wien x £ (x5, %) P (243410)r(341) = 20

porive Simson's fomula with tho crror torm, for nunarieal intep=

-ration, Intorreot it goometrically.

Given thrao ovenly amaced nivotal valuus y,,y andy " Obtain
v{ ¥}  andy} with crrors of ordor h%h bilng tha Aferenco
woan tws conaocuuvo nivotal moints, (10, 4+ 10) = 20

Dorivo ml\.xh“ncl-{urln su1 fornula and have or otharwise, deduco
Stirling's asymntotic l‘onulq for !.ho factorial, in tho fora

(10410) = 20

n =23 0™t (1 ] o) )
Givo an itcration schemo to comuto tha v'ﬁua or a nolynorial and
its derivative at a given noint. Haw d5 you obtain all tho roots

of a nolynonlal oquation? TNJustrato your answer vi'(‘x cwn—;les. 6
5+ 15 2|

Defina a lincar diffcrenco oquation. Deseribo a mcthod for its
solution. Givo axamles to illustrato your mnawer.

Doscriba an itorativo method for solving a difforentinl cquation

and discusa its covorganco. (10 + 10) = .20

Defing a triangular matrix, Show how a matrix can bo deconsosed
into tho arocuct of tws triwngular matrices. Prove that the
inverso of a triangular matrix i3 trianqular, Henco, surgost

a ncthod far comruting Inverse of a roal non-singular square
natrix, (2454548) = 20

c.'ﬂl) flense tarn cver
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(\tteopt nny Sive mucstons frou this grap)
Define the teius uniforuly moct poverful teot, uniinzed testy sinilay
teat, teat having lcyban structure, Saye's teat and minipax teste

State conditions under which e prollem of findirg A moat paserful
unbiased teot can be reduced to i prodlen of finding a most powerful
sicilar teste Prove your otatarents

State con‘itiors nmler wiich a Z'.-\;.'o'n'tcst‘h a ninims teste Provo

. your state.ente

)

Discuss L.e role of least Lnvouralle distrixtions in hypotiesea
testinge

Let Xy W,y evep X be a fnlepenient rardon variables each distrimted
noinally vith uninown nean M aad vaudarce 1. Obtain a cost powerful

teat of lovel of significanco @ for testing tuc hypotacacs :] IH)M
asainst t.e alternative Alte B0 chere H > G

Let &y .»2, seny A bo o indepenient h.xdu: variables each ddstrited

und forely on (0,9) Show tiat fer testing Ue kypothesis H: €= 6y
agrdnmat tio ‘nlternative Alte ‘€0 4 A unicue unitarly

.. oost po.ciful test ¢ (x) exicts me i3 given by ¢) (x)=1 chen

mx (11, 322, seay )’.n) > Qo .or cax (Cl, 7-2, seey In) < Q)VE

. and ¢ (x) = 0o Ctiercise, where @ i3 the level of significances

®)

(a).
]

()
()

Let Zl, ;\'2, voey xn bo incependent normnlly. cistributed randan variables
with neans, 10 » "29‘ sy, Q @ and standaad deviations
s Opp ++#y O here,a; ond ¢ axe nam mml.cru and @ 19 unlmown.

1) Finc tue paxitup 1ik 'ch..ooc.,cnﬁmtor 0 of @

{i) Shov that 6 {s the rdniiun variance uatiased caum;tor of @
141) Unler what comditioa on Lie mniers 01r Bgy 00 and 0}y
ia k a consistent estinator of § n: n tends to infinity?
2xplain tie concepto of cuflicieney and completencsa of-a statistice

Opy 05s
2

Show that if n coaplete sulficient statistic cxists, taen cvery function
of it i a uniformly rinicun variance wabinsed estimator of its
expected values

Let X e o randen varfable vhich {3 distriiuted in the Poisson foarn

vith paroxeter As Find e uiniimes variaxce undfase: estizator
of l'r =0) on the basis of n incepenient observations Xl, }22, "'-:‘n

fran this pojulations

Let Zl, 1{2, 0os, }'.n bo a iniidenicrt obseivations oa a yanlam variaile vit
a _-nnbnh_ility density function f (:; @ ), where © i3 an uxlmoun peraceter
Prove any theoren vhich eatadbliohes tiat unicr cextuin conditions the
correaponiing crvd un lilelitow! esuation has a eoletion ,vhich is
consistent ns n terca to infinitye

Give an c.mple of a stalisile tial is pit suffieiente
Let Xl, X.p esey 4 e n dulepexieat randon variaileo guch thit

B TR ALY e a2 {F ec) =1-p,
for sone U ¢ p ¢ 1 (..-Ln.n a e~nslateat .x..hmc.. estimter of p%e
Does ticre exiot an walinsel esliinier of p -2 ?
Urite notas on ¢ (i) Conficence datervalo and testa; (i) Zero ::u:}
tvo persux gase il Gecigion nrellany (ii4) /2nioaziole decivion 1ules
ant =iaim:l conplete elass of decicion ruless

[ cancddate Lo¥

(=2) Sroum € and Ut




TIDIAN STATISTICAL INCTITUTS

Stat'stfeiants Dinlosa Zxasinatisn - Movosber 1974
Pape » IX {Theareticnl)t Srijects of Specialization JI

Ti%0 ¢ 4 hours —TFull Mirks 100

1.

I’

L.

4o

t.

(a) C-ndidates ara roguired to anwor aucetisng fmn
that growp only for which thuy hav, registared
tiolr ontions.

(b) Figuras in tho rarg'n intfeate fuls aaks.

5D X CROUR A 3 §°\V0NTC SUATISTICS
(reetal ianer I1)

Scction T ¢ Indlan Ssnnonlcs (50 m:¥s)

(2itemat ony thryo quasticns fron thiz “actien)

How imortant is 'inricu'tvre and the A3liod Syciors!' in India's Cross

Domeatie Proiuct? Do ysu thunk thet the 1omartereco of this sector

should bo reduced in tho czu:13 yonrs? Givo rz.m.ns for your answer.
(4 +12) =15

What critorisn 1s currantly a¥mted to'disting:ish betwoen (1) emll-
scalo and large-scala induttrids, and (b} fict ny and nm-factory
incdustrios? ‘hat era tho on :i:1 movits of tra11-scals, nonefactory
industrica f.r vhich thov dus.rvo smoclsl atia arcs of assistance?
. (41448) =13
Give arguacnts favouring rec'rictisna on the sohary of ovoration of
Large Businc:s Housca in Ind'a. Hru rrg the-o Lid's to ba identifioed?
(12+44)=14
Coraont on tho following -
a) Indirn Industry cainct stand wn t5 tho esmmotition of farelicn
industrios; 85 Imort ccatool Is ateslutely necessary for
India. ¢

b) PFon~:ary meatrar %3 <527¢ the inflationary situstisn in
.Indis are bound to bring about a-reccasion, (8 +8)=18
Giva 'yas! or 'nat answess tu bhu-S llwwing quuries 3
a) Is national incyo in India sarller than the not domestic
product at factor cost?
b) 1Is tho entlro irrigate? rrin in Indla sown mora thea onco
during the year?
€) Do Enloyamt Excharnco ro~lstravisn rl;frv,-s convey eny idea
abou’ tho extent of wmempl et in tho entry?
d) Do r.mle haviaz a tawnile new=d Af Re.12300 nor year €070
wndcr the Coenulssry Domonal Srhons of 25/47
0) Does tho poncy supaiy in In-ia verv vita tho avomtb of gold
end silver in tho Roserve kaik?
£) Do ratlways contribute t5» Iudia's goneryd {inances on tho
bazis of tha pafit vhich they oam?
g) Doos tha azamnt of land rovenuo payahile b7 a farer var7
procraasively with t.a zamust of 'and vhleh hy holda?
B) Hav. all Iadian comacred= banks bewny maticnallzed?
(2x8)=18

¢n3) ?.T.0.
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§.attan IT ¢ Zeonsmies o€ Plannine (£ Varva)

(Attmnt amy thr:g auestione from this Scctisn)

18:14=r247nco chould bo thg kay=noto in our ceononie olanning,-
Ex7nino this statoacnt in the eontext of Inida's Pifth Five Year
Plan, (16)
In vhat way A1d tho Harrad = Domar oadal of oconosie growth
influcneo Indian slanning? Di1-this =2d¢l, In yaur oninton,

nrovida olannors with sultihlo wolley Instrasonts? Justify

Jour enswer, (8 +8) =18
What aro tho doficioncics of inter-induatry analysis as enlicd

to tho esnstruction bf wconsaie nlans? IMlustrate vour answor

with reforcneo ¢ the Draft of tho Fifth Fiva Yoar Plan.
(x8)

Bxlaln tha oconsale eignificanco of tho ‘dual! of a linear
nrograxie. If tho marzct nrieo of a searco innut is lower

than its valuo {5 obtalngd froa tho 'dual!), uhat.nalie
conelusions vill you derive? (1044) = 18

In tho eontext of tho Indian Plan, cistinfuish bitwem
{a) Publie Investacat nnd Currvat Patlle. Davclomzant
Quilay, |
(b) Grozs Foreign £id and Mot Foreign Ald,
(e} tajor nnd Minor Irrigation Projeets, and
{d) 'eore? and'non-cora’ industrics.

(4x4) = 16

liaatazae (Sectisng T and 1X (4)

SD IX GRO'P B s TECHWO CO “ZRCIAL STATISTICS
(521a) Panor TT)
Ssction T 3 Ororatisna Rasearch (70 “arks)

Szetdon Tt Zlennts of Bookekeoning % iccountaney (70 Varks)
(Kltemattvo)

Sestia il i 3iailc

Voo s Musiness (0 wais)

Plo2as turn ov.r for quostions sn Scetions I, 1("1¢,) ars II

tiat) PTu0s
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8 IX - GEOYP Bs TZZWNO COZIZATIAL STATISTICS
(Snecial Panar ~ II)

Seation T s Onerati-ny Prgearch (79 Varvs)

1) Use a scnarata mswer book for this Zectiom,
11) Attonnt eny four questions frow this Soctisn.

Solva tha follswing lincar nrograzaing nmblem by Siaslex mothods
Miniatso 2=x3 4 X

gubject o the fcllo-
ving conctraintes (1) 2x) # X324 (18) x) + Txp 37

(111) x) x5 50

There are thrca collierias a, b and é'u‘:.xch can sumly coal (n Bk as
secifiod against tho ealliory nases. .

(3) Colllory a suma 14 tons
(4) Colllery b 12 tong
(141) Colllory ¢ seana S tons

There aro threo consuzers A, B and C who roquire.quantitics of coal as
8necifiod azainst oach of thest

(1) Consuzer A ceess 8 tons
(14) Conswer B veres 10 tons
(144) Consuzer € sesns 15 tons

Tho costs (fn rmecs) of transortation of 1 tan of coal from any eno
collery a, b or c,to any ono consuner 4,B.or C, are as shoun below 3=

Froa Oolliery

a b e

i 8 8 4

To capsuxcr I g 4 9 s
c 1 2 6

Obtain tho quintitics of coal to ba sont frow tho collieries a,b,¢ to
cach of thae c'nsuzers 4,B,C 80 that tho total eost of traammortation
turas out to o tho rizi:un.

A manufacturer has to s:mnly hla customar with 60O units of his nroduct
ner year, Shertages are not allawxd and tho storago €2zt a3ounts to
R3,0.8) 2ar wnit oer year, Tho sat-un 25ct por run is Rs,89/- only.
Find tho optinua r: sizo and the ninlswa avernzo yoarly cost. Estad
14ish the formdao you usa,

A surcrmarket has two girls ringing w» siles at the counters, If tho
sorvice-ting for each custnnury 15 wponuntial with muan valuo 4
ninutos and Lf peonlorxrcive in a poiszcn fashion at the countor at the
rate of 10 poorlo an hours-

(a) *hat is tho probability of having to wait for sorvice?

(b) Wt is tho cxpected aorcentaso of fdle~ting for each girl?

Plcaso tnm ovar
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Sacti~n I 1 Onaratisn Pogsanrch (c&nt-l.)

Ss (a) A fim nys Rs.10,000/- for it.s autonodiles.: Tholr omerating and
2aintonancy e93ts are about Rs.2,500/- nor year £ar tho first tws
years and then ¢> W ty avnroxinatoly Rs.1,500/= nor yenr, \hen
should suci cad be ronlacod? Tho dhcaunt nt.a {s 0,9,

(b) Discuss a machine rcmair ~mblaa,
64 writo notis on amy tws 3f tha following ¢

{a) Dmaaic arsgraming — ¢
(b) Maro-housing sroblen

(¢} “onto Carlo mathad,

SD n = GROUP B s TECILIO COAZRCLLL STATISTICS
(Spoedal Paver IT)

T 4 Statistien) Vothes fn Puainyss

(1) Uso a serarate answor book far this Scction,
(11) Attomt 7 two quasuona Trn this SocM.on.

b Discuss tha estinatian of mmmmummmmmmeuxm

problods . (15)
2, Writo an essay on tho rolo of Statlstics in Market Survays (15)
36 Write notos on ary tus of tho rolit;vlng -

(a) Businoss Forocasting
(b) Incentive Schaos

(e) Soloction of Salcsman.
(15)

< SD IX GROUP C: RIOETRY
(Statistical Wuthods In Gonotles &
} .Blo~hssays)

, N> Condidntes avallablo

¢30) Mense turn over




(M o3 (12) I (6)
SD IX - Groun B 1 Tuchno=Comacrcial Statistics (Contd.)

Sectlen I s Elements Sf Byk-kcenint % leevmtancy
(Altemativo)

1) Uso = somarato anawer baok for this Scetion.
11) Attoant gusstisn no.l and any threo others fraa this Seeil:ne

1, Frea the following Trial Balanco data of M.K. Singh as at 31at Decomber,
1973, you are roquired %o srenare a Trading and Profit & Loss \ccount
for tho ycar cndxd 31st Docembor, 1973 and alsn a Bilanco Shact ag at
tho dato, after making the nacescary adjustacents.

. TRIAL TALLICE =
1, Drawing A/cs{t.K.S.) 9176000 1, Canital 3fc, (N.K,8) 9, 80000
2, Plant & Machlnory ¢
a) Balaneo a3 on - 2, Sundry Croditors . 10000
1.1.73 20000 .
b) ad2ition us on 3¢ Sales 12007
1.7.73 . 5000 4, potums Outwirds 1000
S, Stock on Jeis 3, 1973 15000
4, Purchascs . 82007 5. Provisionf.r Doubtful
S. Rotuma Inward 2000 Dobts 400
6. Sundry Dobtors 20600 .
7. Furnituro & Fixtura 5000 6. Diccounts - 800. -
8, Froizht & Duty 2000 . . .
9, Carriago Outwvard 500 7. Rent of Proalscs sublet
10, Rents, Ratos & Taxes 4000 for a yoar (uto 30th
11, Printing & Statlonery 800 June, 1974). 1200
12, Trade Boenses 400
13. Postaga & Telsgran 820
14, Ineuranca charges 700
15, Salaries & ¥Wagos 21300
18, Cash in hand . 6200
17, Cash at Bank 20500 ;
ke 213400 . e, 213400
=== e
Adjuctasnts regiireds -

a) Stock on 313t Drconber 1973 was valuad at Rs.14600 (b) Writo off 1,600
as Bad D:bts  (e) Tho srovisiongz:: Doudtful Debta is to bo maintainod
at 5 pereant on Smdry Dabtors, (@) Provido denrceiatisn on fumniture
& fxtura at 5 narcent mor annwa and on nlant and machinery et 20 ner-
cent nor annun, (o) Insurance nromaid was Rs.100 (f) A fire had
occurred on 25th Decenber, 1973 in the godawwn and staek of tho value
of P3,5000 w-8 destroycd. It was fully insured, and tho Insurance
Comany adnitted tho elaim L full, (74949) = 25

2, Bitor tho following trangactions in a thrco eolum Cash Bk of Ws.XY & Co.

1.4,73 Cash in hand PRs.237; balanca At Dank Rs.6594

2,4.73 Recedved £rym K.Sen R2,590; allowed him Mscount Rs.10, °

4.4.73 Pald salarfes for March 1973 by cash Rs.200/~; Cash Sales *ri3d.

5.4,73 Pald B,Bo3d by choqua Rs.3004 Cash murchadcs Rs.60;

8,4.73 Pald Q. haed by choquo Rel584; dlscount redeived P3.26.

8,4.73 Cash Snlos Rs.112; naid cartaso Rs.6/-

10.4,73 Withdrav from Bank far offico uso R3.200/-; 9aid rent in
cash F3,50/-, )

14,4.73 Cash Salcs Rs.212/-; Reccived from G.C. Dhar Ps.194/- ty
choque, discount R3.&/-.

16.4,73 Devosited into Bank Ps.1,000/-3 Purchascd a Motor Car for
Rs.5,600/= rnd drow a chequo for the amunt. as)

¢o1) Ploago ™m Over



T r

3.

4.(s
U]

5,

6

Froa tho following narticul~rs, sromara A Bank Reconcilliation Statenmt
£57 W5, Sclantific Equinant Go. Ltd,, a3 on 30%th June, 1974,

(a) Balanco nt Bank a3 mor Cash Book Rs.2,000/-

{b) They Lad sent choquea a1ounting to Fs.10,007/- to tha hank
bofora 30th Juna but it anagars rom tho Pass 830k that
choques warth Re.34000/= only had bicn eradited hafaro that

to

(¢) Cheques for Re.5,000/~ f33uzd dur'ng tho aonth of Juno but

choquzs for Rs.?2,500/- wero »resented and maid in July

Tho Pass Brok showad tho follswing nayncntsie,
{a) Rs,320/- Insuranco Praaiun,as ner standing inatruetions
(b) Rs.2,000/= acainst ~ronissery notcs as »cr instructions

Tho Pass Book 1130 showed that tha Sank hnd &sllcetad Rs.600/- as ‘inte-
rost on Govornr.nt socuritics. Tho Bank chargod intorost Ra.50/= and
Rs)20/- as Bank chamzos. Thera was no entry in tha Cash Book for aay=
monts, recolsts, intcrost ote. : T 8)-

Mot {3 a Dill of Exchonze? . ;

Ayuanting to r-lse sn3o runds. ¢raws a bill on B for R2,1,000/-, on lat
Aaril, 1974 for thrce eonths. B acconts tho bill and-scnds it to A, vho
geta it discountod with his Bank at 6%, On tho duc dato A ronits the
asount to B, win moots tho bill., Give tho Journal entrias in tho basks
of both 4 and 8, (2+11)515

¥rite short notcs on amy tus of tho following:

(a} Provizion and Rosorve (b) Soeret Reserva and how eroated
(¢) Domreciation stating any tws mcthads (d) Sinking Fund (1)

Point out vhet i3 wrong with the fsllowing Journal entrics; mass correét
cntrias whero nacossaery.

(a) Purch:ise A/c. pr. 500
To ¥/s. Duzgal & Co. 500
(boing tho nurchasa of fumiture .
from ‘Y3, Dugzal % Ca.)

(b G. Mitra ‘Dr. 450
To Bank /e, 450
(bain; the nyment ts S.Mtra
his salary for tho month)

(¢) Cosh secount Dpr. 320
T> Cach Salas fAceount 320
(bain7 the Cash Sales for tho
&7 o3 ner eash mxmog (341 to
350)

(d) S.Guha & Cos - . Dr. 350 .
To Purchaaes Ae. . 350
(betn~ tho ~urchaso of 7ols ¢
fra 3.Guha % O, 5n credit)

(o) Benk jzeowmnt pr. 500
To S.Ghaso 500
(b2in7 the atount rccaived from
tho Cfficinl Racoiver ~f tho”
cstate of S.Ghish,vhosa dobt was
written of f last year) (15)

(32} PMenoe turn over
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5D IK GLUP Di DISIGH AD LlIMSIS & 2IFRLITIRS
Srecin) daner 112 Combinntorial Aopects

Asttespt oy five qncat.ion;) froc tids group)

Show that the polynoudnnl £(s) @ x° + x o 2, i3 irrecucidle ower 6F(3).
Use this polynaminl to construct 32-‘(’12). Yerify tast x do a
pricitlco eleuent of the ficlde lrite drom the sun anc procuct
talleae )

Showe it the mudeyr of rutually o thogonal latin ozuares of
arcer '3* o at nwot s e

Trite davn a cospleto sct of rutunlly arthojoral ‘latin squarcs
of aierd (nincso (545455)=20

Jefine r projective planes Show tiat tie cziatence of a ceuploto
sct of .utunlly oriiozonal latin squares of oider *n' , icplics
the exisience of o .mgc:h\o plane of orter ne Illustrate this
with n = 3»

Ttafe e Bn.c.v-i)rsen-c.n\.ln Tzeoren on the ncn existeace ot
projective planes of certain orderss Illustiate with examless
. (1¢+10)=20

ota»c.. srove Tisherts fnecunlity for a l.hncm. 1 ogle to
Slock: Deaign (JI_J).

Siow at any tee vlocls € a gymsetric DL, bave the smie muber
of trertieats in comone

Jevite'a neceasy conlition for tho existenco of A symetric
SHD, vith even mmber cf treatsentss Illustrate tiis with
tro exa-aless {14647 )20

Define a Paxtially Zalaneed Ine:oplete Slock Design (FZISD) and
derive tie relatiom “Letween Lic differert jnrareters of the
deaizne .

Dofine the cual of an Incorplete Clocl Desipns

Shew that the dual of a nondyrmetric balanced fucanplete block
ceaign, with parnsetera vy b, 1.k, A= 1 s a PAID with
S0 1 2
p‘u'\.x:u.ls by ¥y ¥ vyny = e-1); Rl =1 )2 =G4 m" (r-2)+ 1)
an p R (545410)=20
1n .

Consider the Calofis Piel- of residue classea wad py vheroe p i3
o odd ne i
Jefioe uadratic Desilucoe

Susr Liat there are e.m:tlj ("-\1)/2 undratic resicucs am they
are given by ¢

() whoro i =1, 2, ees (p-1)/2.

%9) Please turn sver
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Shovw that if p = 3 pod 4, the quadratie residues fera a
@iffere.nco sot wit: resvxct to adddtizae rile dowa the
nraoters of this differcnco scte

Write ¢.wn the quadratic resicucs cf 57(11) and ecnstruct a
ayrzsetrie balancel incaxcplete Ulel design witi Jarazet
vebell, relaSocA®,e | (5¢5¢545)«20

Seaeri.o tie econcept of Iractioml replication in factorinl

;deaizze Censtiuct a 'l:. replionto cf o 20 c::pcrinen‘.; wthy
. 2° .

tho {ce.tity relationsidp T /0D w /I ® CIZ27 and find
falias sotats .

eocrize the vorcopt of confoaniing in facterial desigase

. . . . nl
Comstruct a 3" experinent in blocis of 0, ecnfeuading 4D, ACD'

2
2% amt %% vhere .. 5,°C, 3 aro four fasteras, onch at
thireo lovelse X (1C+10)=20

Shen i3 a design imvolving U cuantitative Zactoro called

rotatalle of eder d ? JState tic ccnditioms on tie cxxuents of

n design whick is rotatalle of ‘oier 26 Jlacuss any octhod for

tie econstiuction of tiuce dincnsiomal recatadle ceoigns SI° order Ze
: (44+4+12)=20

irite notes ca pay tro of the followin,:
(1) Cacuard lintrices ant tieir use in the construction
<& fractional freturinloe .
() Critogoml Ammya anl tieir relation to rutually
srtacgenal latin asuarcas
(¢} Tidite sewsotrioa nad tucir aazlizatiom in tie
ey tivetica of desigase (215410) =20

Pleace turn over
(:120)
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o' T SIS STRTTS

Shacinl Paner IT ¢ Organisaticnal aenacte

(Attoant any fiva quastions fron this grown)

1. e agriculturo domartaont wants £5 find out tho annunl aratactivity of
‘angs troes in tho Maldah District =f Wost Bymzal. Tho rosults of tho
eurvey aro roquirod to bo subnittcd in tha £am of a romart within a

“year,

a) Work out a auitable »1wn far tho sa<~lo survaz and in4icato tho
arganisstinal detafls md tho adrinistrativo sot-wn, yau wruld
suggast, far tha surmaso,

b) If tho sn.a work is roquired t5 o ‘carriod Mt throuth eymleto
eneratin vhat basle chenzes wonld bo nocessars in tho abovo
alen of werk? Discuzs with jurtifieatisns, Bauvoratn the
avantages and disadvantagos cloarly,of tho altomative nrcodires,
(14 +6) =20
2.1) Buniersto the 21ffarcnt stages of wark £5r manual eomilatin invaslved
" in tho eomstrustisn of Waokly Cnsuver rico Index Nambar frvd mrico d=ta
collectod froa shons and stalls in 35 Jnrkcets eovering 123 iteas and

Involving 30 ts 40 quostatisns for each {ton, If the welghts eoncorncd
aro known fry1 »ravious survey results.

b) If aachino-tins ba avallabla for tho murge, what dificationg wuld
you suzzcst in tho above ~entimod atazes of wrk?

¢) Discuss the safaguards and eontrols that you wadd 1iko t4 havo for sush
Jobs in ordor.tH onsuro accuracy, swced and the ontimn utilisation of
the available roasurces. (12¢444) =

3.8) What aro tha essentinl/divisims, in the aromarition o€ & rawrt on a Llomco-
soolo~oesncnie survey? ¥hat aro tho imartaat anints ts bs tauched dumal)
or eovered und.:r each adivizin? If ysu think that 3706 »mmorticn
should bo 7nintained in tho natter of discussi~n for tho sake >f a
balanecod sresentation of materials, wvhat w~uld bo ysur arescristion?

b) If the rewsrt 13 5 bo ~rinted, thrauwsh an sutsido mross, srenare
suitnble guicolings for the staff to £211ow, indieating thoroin the
nrocautisns o by token.

~

¢) Mentisa tho noints on which snceial instructinns aro roquired to bo
given t5 the'siaff of tho aress for transfHring the manuserints into

nrintod matter.

1ie2) Doseribo in dotall tho verisus eamononts of tha budzet of a large-
© seale samle survey. -

b) Give an outlina of tho orjanisitisnal sot-un that should ho £51lowed
ewaring bsth flald wirk and cosnilatisn wirk,

1) Bautorite the 1toas £3 ba arinted sr 2unlicatod In bulk far facility
af f£icld wirk and comilatisn work and glve an indicatim 5f thoir .
basic emtants. (4547) = 20

i

U4 On recolnt of a rewmrt absut extonsive davvte to standlny eroms winy
3 hoavy rain =nd 1934, in a4 cortain ddatrict, it is dicided to eary
ut a quick survey £ar an asscacieat af tho extent of daato (or bono-
fit, 1f arg). It s nocassary ts hava tha romrt on tho survey within
8 wacks, by emnloying the mmthly ~aid regnlar ctaff of an existing
organigatin.

(1) P.T.0,



'Mhm)n(nd) i (1)
S, (a) Indicate how you wsuld anareach tha §2b, &f you aro riven tho charge.

6o

7

(v)

{a)

(v)

(c)

(d)

Dlseuss the smzanisatisnal asncet of tho wrk indleating the irrange
ments you wiuld ewnsider essantial far cnsuring ~rmor nssossiont,
and oourcr-ting tha s~f:cuards that shadd bo southt in such quick
surviys.

If the 8am0 wrk is roquired t5 ba earried ~ut through sfocc~mbo
workors, dscuss tho difficultics and hazarts tnvslved, Under vhat
circunstances, should such aloco-rato warkers b sreferrod?

(14 +8) =20

Offor your critical eovmonts on tha follwing ¢

The dctalled instructi~ns for fiold workers are not usually raed
carafully wni thomughly by the Investigatsrs, It is therefsro
wmnacossary to issuo dotailed instructiong far £1old workers,

In tho drawing us of Instructisns for ficld workors, it is hardly
necassary to cnuncinto tho object of survey.

fConcants anl definitions” of conaonly used ters and idoas neod
not bo discussod in tho Instructlons fr figld workars in ordor
to szve tiag, labour ond money.

Inresnact of a survey of catablishzonts of handloon industry, the
Invostigators often find tha units closad wher they eall tho
soloctod cstablishaunts for surveys Tho Insn.ctsr in-charge vants
to szve tino on accaunt of such fruitlass enlls. He, therefsro,
suggests tha survay of a substituto ¢stablishment in such cases,
the substitute boing any unit in the neizhbourhsad. f«md omen,
whon the Invistigator calls thero. . .

(o} For survey »f a samnlod hsuschold in cmmetim with a gaeis=acanonie—

enquiry, theh 0ad »f tha houschold 43 not ofton qvallable far

intorrogation. The fleld instruction shauld therefore bo o odtain

tho houschsld anrticulars fma ;'uhv acaber availablo in the househsld
stizator ealls on £ .

vhon the Investigal o foally . (sess8eE) = 20

h)lror ensurin; satisfactory flold work, a survey organisetion has 6

Insnoctors ona £ar aach of a grown of 5 Investizatsrs. An indlea=
tion of the nraciso natura of tho Cuties and functimng of these
Inssectors 13 roquired 5 .bu chalked out, 80 that the bast nossiblo
utilisatisn of tholr sorvices is nato, Cive your surgestisng for
an outlino of thoir duties and functions.

(b) what d you understand by tho torms "smot check™ and "back chock”

of flald work? Discuss thoir advantagos and disadvantages.

(¢) Is thore ary ~ther meth>d or made of chockinz of fiold work? If

8, givo on oxamlo and Iadieato its aivantezes and disvivantazes.
(2045 +5)= 20

—

Sh 14 Group P 3 Techniques of Corputation
-(Pract{cnl with Peck Calculators)

Craup G 1t Statisticol Inforence
-{Saecial Topice}

Group ¥ & Probability Theovy
« (Limft Distributione)

Srecial Poaer IT

o candinten nenflnble,
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Paper Xy Subjects of Smci:\li:nunn‘ =Paper ITI (Practienl

Tipe$ 5 hours | Full ks 3 100

1.

1) Candidates are recuived to anaver questions fron that
group only for which tiey have registered their optionss

11) Sgurcs in tie umgin indicate full nalas

4i1) Uae of caleulating machine f3 perdtteds
—

Paper X & SRLUP At SCCICLIC STATISTICS
. Special Paper III- Practieal

ifo candidntea available

GRUUP B : TX.310 CGI.LLIAL STATISTICS
Gpecial Paper III- Practical)
Soction 1 : Gtatistical luality Control (50 mu'ks)

Goetion I & Operaticns Rcac:u‘cigf.lmcr.tn of Zeokt kooping
and feesuntancy QU iarls

Gection III & Gtatistieal lethods in Duainess (20 uavis)’

Scetion I # Statistieal Suality Contrsl (50 maris)
1) Uoe acp:n'n.tu aaswver book for thia Section
ii) Sarko fn the tmigin incieate full nauls

(-tteupt uostion ilosl md any cther tvo queations)
The folluring, suitably codedy cata weve obtained over a woek

to fnitiato X i R control charts on tenaile streagth of
insulatorss Five insalators eaca,were tested cach day and
tensilo strensth was detciuinods

Sub groap 7 2 ouh gruup z R
nae nos
1 5140 23 n 28 . 10
2 5040 S 12 561 18
3 5341 sl I 30wt 17
4 5340 2 14 5342 14
5 6740 17 15 00.0 16
[] 5904 8 13 59.0 16
1 5044 15 17 51.8 12
8 5.0 10 18 53437 bl
0 58.8 17 1 Sled 17
10 5042 2 20 5645 14

Deterdne cnnh"ul Mnits for I and R control chartas

“hat prelininary concluaions ¢an be cdrava frea the control charta?
Plot the 20 points on t:2 charts waing a granhk sheet aad hence
coiaent vhether introcuction of contrcl charta nay have had scno
influenco on tie proccase (\ssune that the lizits ao obtained

in () were usec to initiate tie control charts)s

Please tum ver

(nz3)



d6ns)i 2) &)

1» (c) -+ Specifications cn tensile strength are given to bo 31 ¢ 11.
contds) A dnmulater with tensilo strencth below tie lover opecificatisn

24 )

&)

2+ (1)

&)

ias 3 be acrapped wiile if the strength {s nore tian upper
apecification, certnin costly ryework {s needod,

At ehat averaze level tic nrocess should be sct oo that rewerk
pay bo almost clininated 2 (\sow:a that §4 is poasilloe to make
sinple aljustnent to chanze process wvernze). .

Obtain 1 in 20D control linit for 2 chart in (). (3+5+1¢3)=20

Conailer an assenbly with diaension 4D, whicli fo tho sum of
ciuensions of parts AD, IC and €3e Dirension of each of tho
tirce parts 0 statiastically controlled,with averages and
standard deviations as given Lelow

Average Stanlard

Part (inch) deviation
ineh
A 1450 0.c010
e C.302 c.0u8
(] 1.170 0.6t M

Jeternine the tolerance ranze foar cach ef tio throe parts
A3, X a.d €I and nlao (‘m‘_i&). aosuning tiat .

i) wzper and lower a',vccinc'ntion linits arc at 4 sizun
distanec froa the average,

1) nsscrbly {8 randean,
151} encir dinension has noial distrilation; and

iv) diucusions are indepencently distriluteds
A panufacturer purchases cizall bolts in enrtons that usunlly
contain ceveral tiiusand boltss LCach phijuient ce-efsts ef a
fuler uf cartonss As nart of acceptance proceture for bolts,
400 bolts are sclected at ranca frax eaca carton and are
sebjected to visual Lnapection for certain defectss Ina
shipuent of 10 cartcns, tio respective pereentnges of defectivea
in tie ouples fron enclx carten are €, € Ud5, o75, 0, 240,
0425, 0, (425 and 1425« Does this shipuent of Lolta appear
to exhibit stntistical control ? {+41)=13

A certain protuct i3 sulaitied for inapection in lots of ten
articlece The inspection procedure requives taline a yanden
sanple of cne article from cach lot» If the chosen article is
good tho lot ia‘nccepteds If the article is bad,the lot fa
screencd~ all defectives are sorted wut and are replaccd by
sood onca. Conpute ACLL of this plane

A double oanpling plan in no follova:i (1) sclect a saiplo of size
2 froo a lot of 204 If both the narticlcs are-fand good on
inapectisn, accept the lots If both mre defeative, reject tho lote
If 1 4a rocd and 1 defective take a second ample of onc articles
(b) If tic articlo in sccond smiple 18 good, nccept the lots If
it is defective, reject the Yot

If a lot 25 defective {9 submitted,whnt is the probability

of acceptance? Coopute the probadility by uwoing thcorctically
exact forzmlas v+7)=13

(naz) Mease twm over
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L ()

(v).
2. ()

)

(1) D (4): ()

with a view to studying tho offcet of storage~tizn and

paclire on poisture exntent cf aalt, tro types of paching

A and 3 #»v0 chaten and periwo sclected were 1, 3 nnd 0 nonthss
Six different sauples of salt froo sao lot vere analysed in
duplicate after ataring for 1, 3 and 0 months {n two types of
paeiinge The followin mye the data:

Jtorm.e Pacldy_tyoe
period N _ B
(20nths) Sanle Saple
1 g u 1 2 3
N 503 A0 8.C Bl BT 88U
B3 425 43 B B2l Bud
a3 G.1¢ .17 8.00 4.3 2.00 4.81
6.1 §.13 3.00 105 440 103
6 5.00 0.53 .03 %«i2 1.0 0474
T0U G.35 5427 407 4. 0,59
Annlyso Lio data and interpret tho resultos (ts)

GILUP B & Section II ¢ Cperatiors Jeocarch (U nwrka)
1) Uso separate amwer bock for Lhis sections

1i) Uarks in tnigin fndicate “ull unvls.

(\ttenpt any *vo cueaiiona from tuis sectdon)

Apply the sioplex uethod to solve

Yaindeo 1ox +0x, ¢ Dx * 26,
subject to ) ¢ x, ¢ Sxa + O.Gx4 LI
3 4l -
3y 4x, ¢ 3x3 Sxd £1
x, ¢ x5 35
every x; > Ce :
Is the o.lution obtained in (r) unicne ¢ (10+3)=15
A panufacturer is offered tve inchinea !El ard .'l2~ 1.'1 io priced

nt D8.5000/= and running’ensta are expected to be D3.8C0/= for

ench of first five years, increasing by :h-z(::.‘/- per year in sixth
and subscquent yenit. :_-'2 has Bme enpacity as .1 and costa

R0.2500/= but will have yunning coats of Ras120G/w per year for

olx years, incrcasing by Ra.200/= per year thevenfters If noney

1o vurth 10 per yoar, which maciine 1o ceuncuic to be purcinsod?
(\souce that tho machines uay be eventunlly eold nt negligible pxjicc-)

Solva ti:c following nssirmuent problen nininfaing the total cost of

no3igmicnts 4
{4 z 4 a
AlD 12 ¢ v
Bl7 b 1 5
clo 6 11 1
Dj6 0 2 X
_— (3+7)=15

Pleanc tuim over



s Nelovamt data fuvr n tranapertation problen are ziven in tho
follxcin: table
sedtisalaun

o, D, 5 v, Avatlavility
(3 1 9 1 o 8
5, -08 25 16 2 3
Store s; e o1 ) 1
Sp 12 M s 18 1
sequive 5 s 7 8

nent

() Solve tiis trrrsportation prculen and obtasna optimal soluticos

() "~ oersitivity malysis tu shew how the avlution in (d) changes
if avallability ot 5 cianzes to 4 and x reent at .) gocs to 0s

hat s the value of pev oljective function? (16+3)=15
GRLUP B i Seotdcr "TT: Statiaticnl letheds in Fusincss (20 parls,

© ig‘vue separate maver bock far this sections
ii) loviz in roazin indicate full nasia.
vitvept both —w stiora frew this scetdon)

1. In peparing 3toteuent ~f yerrly nrofit o7 1 fing for the period
1965-1373 it has found vint tho orolit fijvre for the year 1073
wns ouitted by oversight. Zatimste {he [ecfit Lor 1673 nlong vith
the stasdard errors The data for 1365-72 aye

Year 65 ‘63 o7 83 0 TMIC T T2

Srofl - —

‘(‘L:f;f,m) 37 28 3.0 45 48 40 4T sl a2)
2. In aarket survey erncusted >y a radio wamfacturing coupany tro

inforuaets were sieen ten radio =odelas The infonmnts ranlcd thc
raios acecrding to theipy arn preferences ng follons

HulcllZJ-lEGTO)l?

N . 3 % 6 < 2 .% 1 3 9
Informont: I8 1 4 3 5 2 9 ¢ 0 1)
Is theye enoygh evidenee to CDHCAL\L: Lh’\'. the anforzants are

differe
T GREUP Dt Sectic:

1) Use scparate anawer bock for this sections
{1) Fipures in the margin indicates full marka.

(,\Hmpf. apy three fron this seee n)

1. Vhat is teant Ly coat of salea? State bricfly vhat are the min
itas «f expendi tuwre incluced in cost of saleas (tc)
2. Define dudrete What i3 the utilily in the preparation of Dudset
and how Lt Bolpts the poneycrent? (1c)
3s Dlalnsuish between Capital and levenue with three exauples of each-
4 VUrite ohart no es on nny two of the followin; !
Sn Contiment Liabillty c) raset Cover
“iindow Dressins d) Sinking Puad

5. Yat fo the advantane of inintainirg Petty Cash Seoks ‘irite up
a Petly Cash ook {r mftable fcrugivin: threo heada of erpenditures
with aginny fiancd, (

GROUP C1 CIOME.RIC 1! Mease tum over
(Special Paper ITI¢

Mo enr H{nteg available (146




(5) o(rr4)x(5)
DY DD DITI Y NI T Z‘ZRD’.‘;ZTS

Saoeial Prar TIT - Prastical

{itteant gy thraa quostisns froa this grown)

1, (a) Idemtify tae following design, writo dawn thy valuag of its neramteors,
and givo the nartitioning of the desrues of frood» in tho analysis of
variznco. Tho nuabors in tho body of tho tadlo inicato treatamts,

“Eoek ls’!. Plst 24 PIst 3 %1t
1. 10 7 - 16
2 n 8 13
3 12 5 1
4 9 8 15
s 13 o4 .8
8 pE 1 7
? 15 o2 . 8
8, 16 s 5
9 7 .9 4
10 8 10 1
11 5 n 2
12 8 12 3
13 2 16 "9
4 3 13 19
15, 4 1% n
© 18 1 15 12

{b) Construct a balanced eonfamdod 3 dcsl;;n in tlocks of 3 nlots em
in 4 reslications.

(e) Construct-tho resslviblo seu-mgulnr grou divuibla dosign hnvlng

parancters.
v=b=16 r=k=4, m=n= d,AI =0, Az =1 (12610410)a32
2. Fiva tronhcnt's. of vhich the first »ne is 1 emtml, wore tested

in tho f7l15wing 1y out = the figuros in brackets rerescting
ylelds corrcsnonding to tho treatacnta,

1 2 s
(75) (56) (58)
1 K 5
(87) (43) (95)
1 3 4
(es) (55) (38)
1 s 2
(8s) (120) (72)

(a) Test if troataents 2 to 5, are different fron 1, tho control,
(b) If tho ylold figure for treatnent 2 in the fourth rw ia found

missing, vill the conclusim drnwn in (a) need to bo
modified? (15 + 16) = 32

(a7) Plerne tum ovar

P.T.0,



so(ira)x(s) (%)

S.

An coorinont in 1/8th reslicate of 28 factortal acmorinent, with
factors 1,8,0,D,2,F,G and X = cach at twr lovols, ~nd arrenged 1n
4 blocks of 8 nlots oach, wma earriod out t» stady tuo offcet of
those factars o tha ylold of maZdy erm. In tha tahla bslow aro
given tho lay-owt »lin and figures of ylold of 71y, tho treataemts
within a block bolng :us!cned at random to tha 9 nlaots in the bloek

Lrgecut ~lan and ylold of »ddy

Block T Plack IT Bloc' ITI Black IT
Troafe T1a1d Treat- Yfiold Troat=" 11old Treat- Yiold
ment of Paddy ment  of Paddy nment  of Dadiy . ment of Baldy

[1bs/~10t) ) ilbaz—\lat) . ‘lbsl'\lot) . lebl‘)t!

adg 28,99 acg 51,34 bdofk 26,22 beelh 38,93
cdef 32,80 abedf 20,85 acfk 2.9 adgk 27,77
aocoh 33.28 cdfgh 3229 adofg 30.532 abedo 32,24
badh 33,13 of 31.02 ogh 32,98 adfh 34,29
abf 31,30 adoh 30,45 cd 31,73 dafg 31,73
abedofgh 35,43 beh 38,13 abedzh 29,81 acafg 33.58

fgk 31.15 bdeag 3045 abdbo 28,48 edogh 31.60
beog 35.57- abafgh 33,68 bafg 20,91 (1) 35.92

(&) Idontify tho dofining ¢ontreats and the confoundod intoractions.
() inalyso tho data and intarrct the rosults of vour analysis. ’
T (aea)=n

Throo objoects 4, B a2d C aro voighod ten tines in a Chonical .Balance, by
nutting sote sbjocts on one man and balaneing szainat st-ndard volghts
nlaced m the sther man. The welghing results mnoar below ¢

Feicht (in —shf Obfocts A,B,C a2 obtainod on a Chenical Balance

Object Standard Waighta

51 N3, RiZht Pan  Loft Pan Right Pan Loft Pin
1, A C - - 14.2
2, I c 4.8 ° -
3. A B [4 - 3.2
4, M G B - 8.8
S, B¢ I3 - n.9
8 - 5,8,C 18,4 -
% ' B¢ Y - 12,1
8, - 4 B 8.3 -
9. B [4 1.0 - -
10. c B - 3.9

In this exmorinont, it is not Imown vhethor tho chemleal balance had boon
adjusted for garo woint or not.

1) Estinato the true woizhts teking into secownt ey eorroctim noodad
for nm=adjustmont of tho balanco at tho start,

$1) Find the stondard orrors of thesa ostizatas.
' (20 +12) = 32

(nz8)



M 8D(5729(7)
SDX-GROUP B 3 3S.0L3 SIRVELS
(Shaeial Prar TIT = Practizal)
Soction T (rolatine to Thanrotient ‘mccta)

(Attommt tareg quostions dn all pithat least wiofr>a each Sectinn)

From a Tehall ~f Corakhour distriet of 1%, eonsisting of 2000 villazes
(and having a tital mosulation of 2 lakhs in 1971) a simla randsa symlo
of 100 villagos, wis drawn uithout remlaceaont. Tho data an the aomula-
tion and tha ranual rice consumiion of the villaas as collecto?, are
givon in tho f3)1swing growned freqacncy tahlo.

Distributici of annusl consumtion of rico in villages of
difforent nooulation levels in 1971,

Ponulation 50 t0 100 100 to 150 150-200 200 to 250 250 to 30
for 1973 {quintals)  (ouintals) (gquintals) (gnintsls)  (aintela)

100 - 500 2 1 1 [} 0
500 ~ 2000 2 1 1 0 [
1000 - 1500 0 5 8 2 1
1500 ~ 2000 1 8 10 2 2
2000 ~ 2500 0 10 10 7 1
2500 - 3000 0 7 15 5 - 0

1) Obtain froa tho data in tho table above) tha conventional cstimste,
ratio estinate and rcgrossion estimato of tha total e-msumtion of
- rice Wy tho ‘rehau. for tho yoar wnder consideratisn.

11) Obtaln estinztos of tha variances of thoso throa tymos of oatlmws.

111) Comara tho relative officicncles of the various estinates in (1).
(1141843) = 32

The 1050 co’n'.nics. momting in !ndiu. vith )nh;n eanital sartie
eination wore stratificd according to tho tstal eanital emmlayed in
1968, Ot of this total a stratified simle rindon sammld of 55 con=
nanics only, was sclected using orcwortional ‘alloeation. Tho eaomt

of foroign ca~ital in these comanloes was observed for the vear 1963, .
The BnJ‘hloA dila in consolidated fora is given in tha follaving tabler

Stratun  Totnl foreimn Samlo Samle mean for Standand .

enital amlo- 8lza tho foreizn eanle deviation
. yol (crores of * . tal (erares of

Tinces) ) rmcas)
(1) (2) B ) (4) (5)
1. 0.01 = 0,25 10 0.15 8.7
2. 0.25 « 1,0 14 0.60 7.1 .
3. 1.0 = 5,0 18 3.10 13.1 -
4. 5.0 -10.0 n 8,20 10,7
S5 .10, - ' 7 15.92 12,9

1) Obtaln the ugual wolghted str-tifiod wndbiased estinats for ¥, tho
total forcizn eamital (mmloyed dn all thy 1050 comanics.

11) Obtain an mblascd ost’aato of tho varianco of tha above ostimto.

141) If s wmstratifiod simlo randsn £a271s of 55 esmanica woro drwa
and Y is catimatad by tho usual undinscd ystimator, whit would bo
on unblas.) cstiats of tho vardcneo of this oatinto,basod en the
abova dat~? .

iv) Obtain th: norcentrze gatn in officloncv, dio vo stratificatim.

(B4541343) = 52
(t129) P.T.0,



s eivis) ")

8) A block was suftably divided ints 40 goszranhical areas eontalning
S villazea ach. L Ao of 4 aries  wag  cclocted with apmd
nrobabllity «nd withaut renlacanent, a4 tho 74514 of vhoat was |
ndted for oach village. Tho dita i3 civen fn tho following tahle ¢

Arax Nz, Y1213 »f Whast far thg villaras
yin gquintals)
1 100, 125, 300, 279, 'S0
2 40, 80, 110, 200, 70
3 -39, 90, 200, 400, 120

4 407, 500, 150, 200, 350

1) Glve an umbiagsod estinata of tho avoraza ylol?d of whest ner
villazo in ~11 €0 arcas and an unbiazed oativsto ~f tho variance
of this citimato,

11) If rn oquivalent meomlo of 20 villagos wara sslocted fra all tho
300 vill- ‘03 using sivsle random samling without ronlacoaent,
find an unblasod .catizato of tho varianco of tho catinato of =ean
aor villa‘o.

111) Obtain tho estimatod ralativo officloncy of ~a arza a3 tho wnit of
samling, zomaared with thal of a village, (14 + 14 +4) =32

SECTION IT (relatin~ t1 Oreanisational ‘snects)

, 4+ 1) Data aro roquirad to bo colloctod »n (n) dosths duo t» starvation

‘medicinos (b) deatha duo to searcity of 1ifo saving/(c) availability of moals
in a yoar,in a sarticular district ~f o State in India, Suzzost
a suitabla sennling design and draw un a briof schadwlo f~r tha

20870,
1) Drav wy a scrutiny amgramo for chocking tho absve filled=in
schodulez bofora mmeassing, (20 + 12) = 82

5-" Information 1s eslloctod for individunl cyeclo rickshaw drivors and
rickshaw sullcrs, in threo aroes of Calcutta city and its suburbs.

(1) Nane of rickshaw -\ullar/drher

(11) ™o Stato t which ho balongs

(111) Living with tho fanily or alona or with sthars:

(1v) Hunbor of fanily membors with thoir ago and occunation
(v) thothcr tho rickghaw L3 ownod by him or sbtalned on hire basls
(vi) *pnthlv oamings dua to rickshav »ulling/driving '

(vi1) Other side work if any; monthly oamings from such sida work

(vi11) Monthly mayments to tho rickshaw owncr, nolica domartaent,
‘mmiciinlity. . ' P
(4x) Dotails of wocndituro on maals; clothing, housarent,
madicinos, roerontim ote.

(x) Nnture of disoasos frod which ha and or-his frally suffer.
(xi) Loans taken and/or monthly savings

) Suzzost a giltablo tabulation arograno covoring tho above itens.

b) Giva a tablo containing tho nercontazo of rickshaw drivors (+illers)
owning thalr rickshav, sufforing fma diso1sa, oaming abova ¥,150/-
2or month, balonzing to Yest Benyal, diing aido wark, maring nolico
dovartaent/aunicinality mars than Rs,5/- a month, genaretalv for tho
abova montiznod throo areas, (22 + 10) = 32

HEATHESS (Scetin T and ) 4
-GROUPSE.,:WMM'AI Paper III(Practical)ils cannldates avoily)
30 JAN19T8 (1150)
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