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b)

4.3)

b)

Hotet Answcr all questions,

Use the production possibilities curve and the consump-~
tion indiffercnce map to derive the offer curve of a
country. I.Eply this trchnique to determine the terms
of trade betwcen two couatries and also to mcasure their
total prodnetion, consumption, imports and exports,

Give a dia.;ramma{ic crposition the terms c¢f trade,

{10+10+5=[25]

Assuming prices and the ratc of exchenge to remala cons-
tant, dlscuss how nutional incomrs and bal nce of pay=-
payments chanjc in a two-country modcl when

1) therc is an facrease 1in autonomous exports in
onc of the countrics, and
11) thers occurs an Lncrcase in investment in onr
of the countrics, ‘125 ,125 J=f25]

How did the elassical econdmlets cow to the conelusion
that intcrnational tradc docs not rrquire offsetting
absolute advantage but is possible whcre a co-aparauvc
advantazc exists ?

The labour thceory of valuc on which thelr analysis rested

was subscquently reciected. What lcd to this rejection ?

How was the law of comparative advaatazc shown to bc

valid after the labour thcory of valuc was discarded

invalid, L1m5+1o] [25)

Explain the rollowlr_lg statcments:

1) Undcr conditions of constant opportunity costs -at
least one cou.atry must be fully speclalised, and
both may be.

11) vith idcentical tastes and identical comparative
costs trade between two couatries is impossible,

What makes for differcnces in comparative costs in
various countries ?

'Trade tends to bring about equalization of factor
prices!' - Fxplain, [(6+6)+6+7]=125)
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b)
2,2}

b)

b)

c)

Hotz: Ancwar any four quastions,
Yarks are zivan in brackets,

Jsing a two=couatry mudel exzmine tha effects of a deva-
luation of the domzstic curiency on tie ypric?, quantity
and valug of th: home country’s exports and imports in
teyms of th2 domestic currency,

Work out the conditions undcy which devaluation of the
domestic currency will improve th2 home country?s balancge
of payrents, 116+9ﬁ=[253

Zxplain with th: help of a diasram th2 three different
forms of the sacrifice principle in taxation, Ctate
any assumptions you may have to make,

Supposz the | utility of an income y 1ic given by the
function u(y) and t is ratz of taxation so that
ty 1is the tax on vy,

st o =¢c-L
et u(y) =¢C 5

wvhere C 4is a constant,
Discuss wh2thar the taX system would bz progressive or
othervise in the follovi ! two cases:

1) the sacrificz is absolute .for all incomes,

and 1i) the sacrific: 1s proportionzl for all incgmes,
- (15+10]=[25]

Exarin? how the t2rms of trad= are affected by a tariff,
what h:ppens wh1 the imposition of a tariff is followed
by retaliations and counter-refaliations?

tThere is onc considarable difference batween a tariff
and a quota,' Discuss th: statom:at,

Discuss the (1) protactiva, (41) consumption and ~
(11i) revenuc efrects of a tariff, (15+4+6]=,25]
tiork out ths rultiplier eficet oi an iacraase in govern=
m:nt expenditure when net taxes are an incrcasing func-

tion of nationzl income (net taxes = all taxce = transfer

paymaats),
What would be the effect of an incre sz in resource-using

government expenditure (that is, exyenditure on goods
and services) on the budjet ?

PBrizfly discuss how governm:at borrowing may affoct

national income, (12:5-8)={25]

p.t.o.
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5,a) On whal occasions 1s prctection cconordcally Justifizd?
Give reasons fol yodi unover,

b) lLork out th? cus3 when an increas: i1 government exien-
ditur: (ovn couds and sirvices) which is solely financed
by taxation has a multiplier effect of unity, Q6-9)=¢i
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Note: .nswer Q.ho.5 and any two of the remaining
questions. Iull marks are indicated in
brackets .

Now would you define a society without surplus? Carefully
trace the alternative consequences that are psssible on

an improvement of jts techniques of production, given from
outside. In what way does this help one understand the

process of economic developrent, in particular the signifi-
cance of inequalities in the material conditions of life

of the people for the process? {30]

What are the different forms fin which a!' curplus' is appro-
priated by the landlord in a feudal syetem of agriculture?
Yihat role: {f.any,doees the 'market! play in it? Is the
peasants’ (serfs’') participation in the market necessarily

a voluntary one? Would yoy say that the peasant is

! employed' by the lamdlord because he works on the latter’s
form (demense)? Comment briefly on the potentialities

for the growth of production in such a system. 30]

Consider an agricultural system with private property

rights in land but withsut wape 12bour. Tnat would be the
basic production relation in this system? Vould the entire
agricultural population be necessarily involved in this
relation 2n one side or c*her? Hence point out the Lasic
determinant of the domain of this relatisn. 'ould cither

party in the relation have a motivation for carrying out

1and improvements on his own? Comment in this comteRt~an

the significance of alternative systems of the payment

arising out of the relation. {30]

What are the alternatives for livelihood open to landless
persons and merginel landholders in an agricultural system
with well defined employment and tenancy relations»

What do you think are the major distinguishing characteris-
tics of the two alternative systems poscsible within these
relations, one in which the cmployment relation is the °
dominant onc and the other in which the tenancy relation

is the cominant one? [30]

Virite short notes on any tws of the following:

a) The concept of econsmic developpent.

b) The concept of agriculture #s a broad sactor of
production.

¢) Capitnl.

d) Wage labour.

e) liarketed surplus.

f) The general mode of capitalist developuent. (20 x 2]=[40]
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Hote: Answer any four questions.
All questiona cerry equel nzris.

Give a general outline of the stages of the development
of human society in terms of the growth of productive
forces and relations of production. [25])

fThat is the basic difference between the econosmic develop-
nent under the capitalist system and that under previous
social systems? [25]

Give a brief historial account of the Firat Industrial
Revolution in England. [25]

What were the effects of the application of machinery
on labour during the Industrial Revolution in England 2
Discuss in this context the significate of the capita-
1ist motivation for such applications. [25]
Write short notes on:
1) Relations of production;

11) Transport nevolution in Fugland. [25]
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Mote: Atterpt all the questions,
41l questions carry ejual rarks,

write down the exgressions for the distrilution fuactions
in 1B, B® and FJ statictics, aid deduce the one of R
}T-stuvistles, L5 x 2+141=(20]

Compare and contrast the three statistics
vstablish Flanck!s radiation law using Bose’s statistics,
l6+14]=120]
Starting from Plank’s radiation law, deduce
a) Wien's law
b) Rayleigh-Teans law, and
c) uvien’s displacement law,

Suppose in }B-statistics there are three cells in phase
spacet 1, 2 and 3, Let N = 30, Ny = iy = NS =10, and
W =2 Joules, w, = 4 joules; wg = 6 foules If

dl; = -2, find @, and A, [3+5+a+10]= 107"

Fxplain the following: (a) Microstates and macrostatcs,

(b) Thermodynamic probability,

Tstablish Starling’s approximation involving the factorial

of a large number, N

Write down the relation between entropy and probability,
17+4+6+3]=[20]

'Once the partition function Z 1is evaluated, all the

thermodynamic properties of. the system can be calculated!’,

- Establish the validity of the statement by calculatioa
using M3-statistics, {201
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1.

b)
c)

“aa)

b)

lote: Answer any three from Grarp A-
Aacwer any two from Group B
Marks are given in brackets.

Group A

write down tne distridution function and partition function
in MBe-statistics, Hence show that the internal enerzy U of

a system is given by
v = w2 dG02)

Consider a system of M particles and a phase space of n
cells, Suppose that the energy of a particle has the same
value w 1in all cells, so that wl,= Wo T el ® wn= w Show

that the particles are distributed uniformly among, the cells.
12+2+6+6)=[161

what is meant by an equation of state ?
Establish, by the application of MB-statistics the 1d?al .
gas equation of state. 14+12])={16]

Establish the law of atmosphere by applying the ME-statis=-

ticsy Indicate, Ln outlines, how the procedure could be

utilised for the deterrination of the Avogadro number
[12+2)=(16]

Show that the Bose’s statistics leads to the sam» distribu-
tion function as the MB-statistics provl ded Ni/n is very

much less than unity.

Show, from Flanck’s law of radiation, that tke wavelength
corresponding to the maximum of the curve beurs an inverse
relation with the absolute temperature- 110+6]=[16]

Group B

State the postulates of Bohr's theory of hydrogen atome

Find the expression for the total energy of the electron

in the nth orbit: Hence explain the origin of Balmer

series: What is the meaning of the total energy of an

electron is negative ? l6+11+6+31=[261

Define the radicactive constants and find their inter-
relation,

Compute the radius of the first Bohr orbit for hydrogen:

Draw a neat diagram of a linear accelerator and properly
level the diagram: 6+10+5+5]={26]

Describe the construction and the principle of action of
elither a GM-counter or a Wilson cloud chamber,
Indicate how the following particles ure detected with the

help of a cloud chamber,
(1) provoa (1i) electron (4ii) a-particle-

Yhat is the first man-made nuclear reaction? kepres-nt the. |
reaction by a nuclear equntion: (6+8+6"6]=.26)
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Quaation

fe Taychilopy dr bepd defined ao o eujentific otudy of
( ) i et
( ) behaviour.
{ ) coiaciounhanses
{ ) all o above throe.

2, o founded the rirat labozatory of axperimental peycholopy?
{ ) Paviov
{ ) Vatoon
( ) Wundl

( ) bitinner

3. Which of the follmiing fn pot n belnvivural eclonee?
( ) phynioloyy
{ ) oobiropolosy
( ) wvoonomien
( ) roclolopy

te "Intronpection 'ag the Lurlo welhsd of poy-holoiy wan tse b
' () fTuuetionalistm
() behavieneletos
{ ) dontalt pryehologiutss
( ) otruetinalinle.
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10+ tn whion of lno following uvre statiotical tochniduos Lot

.appliod,
( *)- fduoadional peychology
(% Foretceamniysta
{ ) -“ndumteial poyohology
( ) cavertmontal paychology

{1¢  1n a kinnar box two ririlmrly trained animals wera plnoud
sh an oxténotion uchadtlos One of the animaln wae punislied
during oxtinctlon teinlms 2f tha punivhud animile mde an-

mun{ oxtiration rospoross ae the unpunienhed ono, it proveo

tha ( ) tho puniohmont sdminlstered was a mild one.
{\) the unpunlolied aniul was not highly motivated.

( ) the unguninhud animal had other woeans
> cvaiinble Zor getiing reinforcements

) funiuhmunt goted as o ptimulus for an
nareaped rate of rospondings
42, fTho pearch for montal cloments and rules for combining tham
were tha charactoristico of m sohool of paychology known an
( ) funotionaliom.
{ ) tbeheviouriom
{ ) Oestalt puychologys
( ) atrusturaliems

13, wlch is pod irug of olamsicul conditioning?
{ ) tt i possible in the case of animalo only.
V8, W% as w oliylereuponse learning s
{ ) ttIn a kind of aesooiative learning.
{ ) 1% involvos pairing of two stlmuldls
14 Ropantzd preptatation of the conditionod péimulus withoud
ity baing follewed by the unvonditioned sdimulus results in
( ) dinhibi%ion 5l the roupoheo.
{ ) sextinotisn of tho rcoponsas
( ) eupprcozicr of the responsos
{ ) donoidislenin; ol tie rosponaa.

13+ An aotdvoe avoidenca couAlilendnn roquires prior learning of
( ) ueshfonsl faur ragpenne onlys
{ ) eccana reavdaee only.
( ) bt omotlonal fuar and esoaps rosponson
( ) madtucr coobional foar nor ssoape responae.
16v The gtutumont tah Yulmost any infant, through proper tralning

van be tade into n ealn:, & polliiodan, o thdel or a bagpax )
ant charactordooa tho vchooi fetoun ap

{ ) Zunoticnal.ome .
introapeotis. pnycholﬁd&g\ i

b e ey,
!

c~ o~

—~

halvaudorr{np,
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17+ %hich of the following is true 2

( ) ‘7hat ie termed rcinforcencrnt in operent condi-
tioninz fs c2lied the conditiosned stimulus in
classical conditioning.

( ) In opersnt conditioning: a particuler reepaase
is sousht Lo Le clicited by th: experinental
desipn. .

( ) 1In opcrant conditioning reinforcezent increases
the frequeacy o{ a particulsr responses

( ) In clessical conditionins reivforcesent ic
continzent upon tne response.

13. Ad.'acduisition curvo! obtaincd in a conditioning experinent
is
( ) positively accelerated.
( ) negatively accclersted.

( ) sonetires positively and souetiies negatively
accelerated.

( ) J-shaped.

19. V¥hich of the following statcrents is not correct ?

( ) In the initial phascs of conditioning, the
subject responds t59 a range of stimuli siuilar
to the canditioned stirulus.

( ) lany of osur irrational fears erc due td 2
pairing of a ncutrasl stirulus with an
unpleseant experience.

( ) The stren;th of econditioning ic independent of
the tine-interval bctween the presentation of
the conditioned ond uncorditioned stinuli.

( ) As learning proceeds, the range of stinuli
which elicits the conditioned response dbecones
progreesively reduced.

20. The rcsistance to extinction of avoidancc response is
great; Dbecause,

( ) avoidance conditioning 1molves conditioned
fear response.

( ) in avoidance conditionisn; the subject kmows
when the reinfovcencnt s not present .

( ) avoidance conditioning inwvolves negative
rather than pasitive reinforcciic nt.

( ) in avoidancc conditioning there is no chance for
the subject to experience the pairins of the
conditisned stinulus with the absence of the
painful cvent.
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21. \Vhich of the fallowing statenoits is not true abaut fpunichients

(. ) Yunishmcnt is less effcetive the farther it is
rerioved in tins and epace fro: the tehaviour
bein;; punished.

( ) The cffectivennss af punishuent lies solely in
tcaching active avoidance of undecsirable
behavisur.

( ) The nmore conesistently punishiient is adninistered,
the nore effective it is.

( ) The best way t5 usc punisivient is to couple it
with a rewarded alternntive.
22. Yhich of the fsllowing cchedules of reinforcencut produces
the hishest rat: of responding ?
( ) Tixed interval
( ) Varisble interval
( ) Tixed ratio
( ) Veriadle ratis
23. Antexperizent~l neurocic' is produced in the subject during
conditioning when

() tod uhny stinull 2re used to elicit the condi-
tioned responce.

( ) peiaful stiwli are uszd t5 develosp conditioned
fear reeponge.

( ) discrinination f= pressed for too nuch resulting
in stimulus di”ferentiation being broken daovn.

( ) an alrcady le-rned behaviour ic severcly Junizhed
resulting in a bosic drive beinf thwarted..
24. The asyuptote of the lcarning curve in clessical
conditioning represents
( ) the highest lovel of conditiosncd responsc.

() tho lcvel of response at the heginning of
econditioning.

() the lavel of response ot the niddle of conditioning.
() the lowest lcvel of conditioned responsc.

25. Which of the Tollowingz statencnts is truc 7

( ) Lesrniny is slower und.r schedules of
continuous reinforceninte

( ) Lerrning is cqually fast under both continuous
and partial rcinforeencnt schcdules.

() Therc is greater resistance to extinction
when responses are’ learned with partial
reinforcenunt.

() Tearning with parti=l roinforeeni ot is not
as fast in nen a5 1€ is in aninesle.

p-t.o.



26.

27.

28.

29.

30.

31.

32.

33.

TeA.Te stands for

( ) Technicel Ability Test.

( ) ~cchnlesl Aptitude Test.

( ) Themctic Fprerception Teck.

( ) Tremntic Apprchession Tect.
Developuant o2 perronality 1c nore flexible during

() chilahosngd.

( ) addleceence.

{ ) ocdulthasd.

( ) 514 are.

Hdow many personnlity traits were found out by Cattell ?

cy 7
) 1
() 13
( ) 18000

Sentence-corple tion test ig a kind of
() personality inventory.
() quectionnaire.
() rating serle.
( ) projective test.
The statement: 'Poverty and want bring out the best efforts

of a child, and a strons and self-reliant personality
results' , is .

( ) alwoye true.

( ) oalwnrys folee.

() not necessrrily true.
In order to standardize n test, it h-z first to be eadmivis-
tered on

( ) 5 randonized sample.

( a snnple eomprising of individuals o1 all
afe [riups.

() a2 lrrre representative ssnple of individusls
for whom the test is conctructed.

( ) 2 s==ple comprising of {ndividusls of bath
the sexes.

~

The first atienpt of listing all the personality treite was
undert=ken by

() Cattell.

() fuilford.

( ) Thurstone.

( ). ‘tone of thece.

The etimulus presented in o projective tect is often
() stractured.
() nuonstroetured.
[ R D)
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36.

37

The stateuent; ' letrayal of love and affection, sgecially in
the early childhoad, ~ives rise to ndjustment problems to
such individuals when they r£row upe, e

( ) always true.
( ) alwaya false.
-( ) Loet jrahably f£alse.
( ) mocrt probably true.
The paycholsgist who extr~cted only seven primary traits of
personality, after analycing his data, was
( ) ZSuilfrord.
( ) Cattell.
( ) Thurstone.
( ) Cycenck.
Which af the f2llawing statements is true zbout developrent of
perssnality? R
( ) The sanme condition often has sane cdnsequances
in different persons.

( ) The oane condition often har different conse-
quencer in different persons.

( ) The sane conditisn always hze same consequences
in dirferent persons.

( ) The sane condition always has different conséquences
in different persons.

The child i5 more carefully looked after, ténderly reared up,
ruch hugred and caresced and thuz pgets 1ore contact comfort

in the
( lrapesh.

( .) ‘lundagumor.

( ) Eskimos.

( ) 1411 of the adove.,
The derree of concirtency with which a tect rmedcures is
called its

( ) dependebility.

( ) reliobility.

( ) objectivity.

() velidity.
%hen the judment of the scorer ic not e factor in deternin-
ing the value of the score, the tect is

( ) dependadle.

( ) reliable.
() objective.
( ) wvalid.

Validity of a tezt inplies that the test ic
( ) depeadable.

() yielding nesrly the sane score for o rioup of
individuals on its repeated ute on ther.

( ) :teazurine that very trait for which it {2 davised.
() rivine the s~m2 seare whoroever renres it



41.

42.

43.

44.

45.

46.

47.

Criteria of a food tect ore
( ) objectivity and reliability.
( ) objectivity, reliability, and validity.
( ) reliability and validity.
( ) ohjectivity, relfsbility, validity, and
standardizotion.

Which 2f the fallowin.: glande does nat secret horaonec ?

( ) B3ile
( 3 Ynrothyroid
)} ‘drenal contex

(
( ) Tituitory.
Rater-bias ic expected to be least in
() Numerical Rating; Scale.
( ) Ronk-order Ratin: Scale.
( ) &raphic Rating Seele._
( ) TForced-Chaoice Rating Seale.
The bady-type colled Athletic by Uretschner ie sinilar to
Sheldon’ s concept of
( ) Iesonmorphy.
( ) =Tctonorphy.
( ) Endomorphy.
( ) Yone of these.
The belief that a man'o personality concistc of faculties ,

each loceted in o egpecific srea of the brain, and evidenced
through bucps on the exall, is held by

( ) TInysiognony.
() “‘natony.

( ) Crephology.
( ) PFhrenslogy.

Rank-order rating scales sre in
( ) nominsl scale.
( ) ordinal senle.
( ) f4aterval scale.
( ) retis scole.

In a Strecc Interview the candidate is acked

( ) aquestisns continuously for hours together
to> nake hirm exhsusted.

( ) questions which will make hin perplexed,
irritated, oné ennoyed.

() to perforn laborisuc task.
( ) 211 of thece.

p.t.0.
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47, V'hich of the fo91lowin; is not an Aboslute Type of rating

FR
Y
.

50.

scale?
fian—ts-nan ro "inr scale

()

( ) ‘lumeric~l ratin; scale-

( )} Torceced choice rotiw: seale
)

(

The rater, i{nstead of cansiderins thz ratec on :each treit
on its oun rmerit, {s aflected by an overall iupression
sbout hin and rates hin scecordingly. Thics is called

Grophic rotin scale

'( ) FError of leniency.
( ) Stereotype.

( ) Contrest Error.

( ) tHalo Effect.

The Picture-Trustratisn Teot wac conegtructad by
( ) Tmosenzwelshe
() furray.
( ) Forschach.
() Zahn.
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IIDIAN STATISTICAL DISTITUTE
3.5t~t.(iions.) Part III: 1979-30

AIMMUAL EXAMTIATIONS
General Science-4. Anthropology

Date: 29.4.80 iaxitun Liarks; 100 Tine; 2 hours

Hote. Answer any five questicnss
Eoch questisn carries 20 marks.

The individuals represented by 8511d squores and circles in

the accompanyins: pedigree show a ccrtain trait.

a) Could the troit be inherited on the basis of a dominant
allele ?

b) Could the trait be inherited on the basis of a recessive
allele ?

Mdw, ignore gener~tion IV, and assume that the trait is

inherited on the basis of a daminant allele.

I,?

¢) What zre the renotypes of individuals No.12,14.II2 and I 4

d) What is the' probability of II,, married to an unaffected
male, producing an affected cﬂild”

In the gene posl of a populatiosn, the frequency q of the

recessive allele b is 0.001.

a) If a man having genotype Bb marries his mother’s step-
brother’s daughter (i.e., IIIy marries IIL, in the
accompanying pedipgree), what is the probability that
their first child will have the renotype bb?

b) If the s~me man marries an unrelated women, what is the
probability thet their first child will have the
genotype bb? .

¢) How many times more likely is production of = bb child
i1f the men marries his mother's step-brother’s daughter
than 1t is if he marries an unrelated woman ?

d) How many times more likely is production of a bb child
if the man marries his mother’s brother’s daughter than
it is if he marries his mother’d step-brother’s daughter?
[Trnore the emall probability that thé man anl/or his
Wife inherited allele b fronm unrﬁlated parents except

where such assunption is necessaryl.

p.t.0.
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5.a)

b)

6.2)

ilenters -of a pair of ldenticalitwins heve the s"he'genotype.
A pair-of identical twin brothers narried 2 pair of identical
twin sisters. The brothers were 2lbinos, the sisters normally
pirmented. One couple produced a nornally pigmented daughtgr
and tre other couple a .normally pigmented sone
a) If these first cousing marry each other, what is the
_probability that their first child will be an 2lbino?
b) Demonqtrate your answer to problem (a) disgrrmmatically.
c) Vhat is the probability that their second child will
also be an albino ?
Consider a trait inherited on the bosis of a common, dominant
autosoral allele.
a) Give all possible genotypes of spouses in case each of
the followin; types of marriages:
1) affected x affected,
i1i) affected x normal, and
1ii) normal X normal.
b) GCive the proportions of affected and unaffected chiléren
in case of each morriage type.

In a randon mating population 350 persons were typed for ILf

. blodd group: system. The phenotypicyfrequencies of M, MI

and 01 were 197, 131 and 22, respectively: Which one of
the following gene fraquency -estimates iscoorrett ?

a) .M.=.0.25, N = 0.75
b) M = 0.50, ¥ = 0.50
c) M =0.75, H = 0.25
a) M = 0.00, N = 1.00.

Assunme 2 populutlan in which the bloasd group penes O, 3,
and B are in the proportisns 0.6, 0.3, and O.1. Assurinﬂ
random matinz the frequency of persons with the four blood
groups were 9qt1mnted as follows. Vhich one o9f the estimates
is correct?
1) 0 = 0.36, A =0.13, B
1) O 0.36, A = 0.45, 3B
ii1) 0 = 0.06, A = 0.36, B

0.45, AB = 0.06
0.13, AB = 0.06
0.13, AB = 0.45.

The inbreeding coefficient (T) of a child

a) Whoee parents were first cousins i = = - - - - -
b) whose parents were scaond cousinsidge = - = - - = -
¢) whose parents were uncle-neice is = = = = = = - -

Fill in the blanks.
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6.b) In 2 population survey parental consenguineity was ascertained
for 1000 couples. Of these 909 were unrelated, 3 uncle-neice,
30 first cousin:. 2nd 58 cecond cousin merriazes. Which one
of the fallowing F vnlueo is corrcct ?

(a) 0.00294 (b) 0.03156 (c¢) 0.003156.

7. Vhich one of the followin~ stotements 1e correct ?

a) the fr:zquency >f any particular hojozyzote is the
squarc-root of the frequency of the gene

b) the frequency of any particul ar heterozyrote 15 .
square of the product of the frequency of the two
cenes making the heterozynote.

c) The people of lfaharasutra constitute a Yendelian
popul ation.

d) Assuming no inbreeding then the number of direct
lineal ancestors of on individusl is pgiven by 20,
where n = nunber of gencratisns.

e) The valuec of coefficient of inbreeding (F) vary fron

0-100.
) P=¢p{ (1(4)H]. vhere n i5 the number of ancestors
in the path.
3. Albinism, 2 recessive triat, occurs about 1 in 10,000

persons. ELstimate the frequency of both the recessive
and dominant alleles 25 well as the frequency of hetero-
zygote carriers of albinism.
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TIDIAN STATISTICAL TISTITUTE -
2.Stat.(Hons.) Iart III: 1979-80
LAINUAL XAMIATIOND. ..

General Science-4: Sociology

Date. 31.3.80 Maximum larks; 100 Time: 3 hours

Note: Angwer five questions.
A1l questions carry equal marks.
ez
GROUT A
Ansver any two questions.

What is sociology aboutp How is it related to the other
social sciences?,

Write notes on any 3 (three) of the following, with suita-
ble illustrations.

1) Social positions
ii) Norms; institutionalisation of norms
11i) Role-set
iv) Rale conflict, role deviation, role reinforcement.
EITHER
Liscuss the main approaches to the study of stratification.

OR

Discuss caste and class in their changing context.
GROUP B

EITHER

Flucidate the concept of family. How does family differ.
froo lineage and clan ?What chief interest of society is
served by the social function of family ?

OR
What are monogamy end polygamy ? Enunerate the different
types of preferential marriage found in Indian society ?
\g?as“sre the .primary causes of polygyny ?

T

Define ‘'kinship. How can you differentiate between the classi-
ficatory and descriptive systems?-Describe’ briefly the impor—

tance of studyins kinship in complexreotisités.
or .

Vrite notes on (any four)

(2) Family of orientation

(b) Joint family

(c) Cecisveisn

(d) Cognate

(e) MNeslocal

(f) Household.

p.te0.



GROUP C

() Point out the broad findings of the following tables, a2nd dis-
cuss their respective sociological significance. What type o
statistical tests do you propose to strengthen your arpguments:

a) Table 1. Occupational distrivution of rural households
by cacte-religion group: 1937 2nd 1977.

- ... Taste/iroup T i
Occupation Hindu hiesh Hindu Ilmdu 31 Qe itdndy low 1Tluzslﬁms Tribals . N 7.11‘
. ~ 19 77-1937.197 7 ;}; g
p— ) o Jz%_:i’}j‘ 3 e ) Gk 3 0 ‘?’7) 153 h%)_ :t??)..t.. 3¢
Farmer 6 46 14 &
Land
rentier 11 1 22 5 13 4 == = 3 3 49 %
Cultivator - 30N 29 9 25 —%v v e 8 20 K
Share i
cropper -- 2 8 8 55 37 2 -- 49 31 114 T
Daily
labourer - 2 8 7 53 97 7 23 42 169 110 2%
Artisan 6 4 6 3 4 b TR TR — 1 16 1
Trader - 5 4 4 4 2 - 1 - 1 g 1
Service-holder 5 16 5 3 4 2 - 1 —~ 10 14 3
Others S - 8 3 -- 1 1 8 9 12
Total 22 62 10 104 164 183 9 28 99 231 36/, CO’

[Source: Socio-economic survey in the surrounding villages oi‘ Srinikntan
Birbhum: 1979
b} Tszble 2: Year-wise dictribution of rural househslds by
family types: 1951 to 1965-66.

Estimated percentage to total ¥ s.e. in It
Year Vest Benpal

fon=famiiial Nuclear Fxtended’

—_—— ..ooundt o family | family |

1951 16.81+3.02 38.13+4.83 45.06+3.18 100.00 (900)
1955-56 11.88+1.19 47.19+2.38 40.93 +2.12 100.00 (618)
1960-61 9.19+1.66 58.73 +3.52 32.08 +2.09 100.00 (2903)
1965-66 9.70+o.53 52.11+0.70 38.19+0.78 100.00 (7922)

Total Sample

[Source. Study of family structures, Vect Bengal, 1977 ]
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INDIAN STATISTICAL IISTITUT
B.Stat.(ilons.) Part IIT: 1979-20

TERIODICAL, EXAMINATICIS
tathematics-3: Real Analysie
17.9.79 laximuz Marks: 100 Time: 3 boure

note: All Qucstions may be attempted.
X means the closurc of 4.
Sum of the marke is 115.

Detgrmina the closure, interior, boundary and derivative
of the cct of real numbers
- X L
s=e{x:x<¢3}

What is a topological space? What is an accumulation
point of a sct (in a topological space)?

Give an example to show that the following statemeont is
FALSE. In a topological space, let Bn be a closed sct
for n) 1. Then ' e

¥ %
1s a closed sete.

In a topological space, a sct is closed if and only if
it contains all its accumulation points (prove)e

S 1is a set ina T4-space and a is 2an accumulation

point of S. Frove that cvery open neighbourhood of 2
contains infinitely many points of §S.

Below, 4, B amd @ arc scts in a topological space X.

a) Prove that if % is an open sct: that does_not
intersect B, then G docs not interscct B.

b) (AUB)=23USB (prove)
) Aa(®® ¢ ia ().

d) G is an open sct. Prove that (GO3) < (GO B)

e) Give a concrete example to show that the above
statement (in (d)) 1s f2lse 1f C 13 not recquired
to be an open sct.

TR

r14°

ra?
[111
f11?
11

r11”
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IYDILY" STATISTICAY INETITUTR a
3.€tat.("lons.) Tart ITI. 1979-80
MID-YE R EXAMINAVIOISG
letheurtice=6: Reel /nrlysis

Drte. 13+12.79 Ueximun Mexke; 100 Time: 3 hours

)

5.4)

Ite, %11 questisns may be attempted. However
*ou will nat be giver nmore than 100 m»rks.
means the closure of .. X end Y rre
elweys topologicsl spaces.

Vh=t is a T,-space. ? (4]

Y is 2 Tz-space. f end g sre contimidus mappirngs of

Y to Y. Frove tuat E{ : f(x) # g(x)j is 2n open set .
(ir X). L1135

Give an example which shows that the above statement (ir
(b)) becomes false 1f Y ie not roquired to ve r T2— ;
spnce. [

That ie a2 connected set (in 2 topoldsitl-space)? il

& 1is 2 connected set in X. DTraovezthet E 1s nls> »
connected set. R

Shov thot the finite closed intervel [a,b] in the topa- .
1oz1ic21 space of real numbers is » connected set.

"hat ie 2 compect set (in 2 topolazicel space)s 3]
Irove that in a Tz-epace, ® compact set 1e » cloced set. . .,

Irove th-t ir » T,-cpace, © comp~ct sct 2n1 = point
not in it c=n be e%closed in diejoirt open sets. In
other wordz, let X be a T,-sprce end C a .compact set
ir X. Let y, €X, be such thet y § 0. Then there 2re
diejoint open sets ¥ 2nd Q@ sucn that C (-_ P =ond

yeQ. c10]
&t-te the Heine-Borel theorem (on the re~l line). 4]

X 1is # topologic=l space. .f(x) ie » continuons, real-
v~lued function defired on Z. That is, f {s » continu-
out mapping of X to the topologic»l sp-ce of re~l numhers.

Irove thrt
\ 2
glxy = §800%
te ~les a continuous functisn. {12}

Y is e set in X. Ilow 1s the rel-tive topolozy on Y
defined ? Prosfs are not needed. .51

X is = ‘I‘zrsp:‘ce »>nd Y 1is 2 subset of X. £&how th-t

the topologicnl space Y (with the r2l-~tiva topoloay it o
gets from X 18 2lss 2 Te-sprsce. WSl

~nd B are-clbsed s2ts in X. Irove thet if (/L T3D) is

n comprct set, then /i #nd 3 nre compact sets. [11]
Give ~n exsmple of 2 bourfed continuove “unction an (0,%)
vihich ettnins its supremum but does not stt-in ite
infimum.
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B.Stat.(Hons.) Tart ITI: 1979-80

PERIODICAL EXAMTIATIONS
Mathematics~6; Renl Analysis

Date: 25.2.%0 Naxinua larks: 100 Time: 3 hours

Note: All queations pay be attempted.
tiarks are given in brackets.

1.5) Explain the concept of uniforn convercence 9f 2 gequence o5f (1]
7

functians.
b) Ona set E, I, => f and g -> C» both unifornly. Show
that (£ +2g)) => (£+2p) unifornly. [13]

¢) Onaset E | f(x)]<1 2nd| 6 (x| £ 1 always.
fn(x) => p(x) and gn(x) => t(x), both unifornly. Show

that f, g, -> pt uniformly. {13]
d) Give an exanple to show that the abave statexent, in (c),
becones false if the conditions” |f,(x) | <1 end
|gn x)] €1 alway.~ are droppeu. f13]
2. Stote and prove Dini’sg theoren on the converg nce fa
nonotone sequence of continuous functions on f to 2
continuous 1imit functisn. 113]
3.a) ¥hat are the upper and lower limits of a bounded scauence
of real nunbers ? {7]
ilo proofsare needed.
b) fanj and Jb } are bounded s2quences of pasitive veal
numbers. Prove that Tiﬁ (2, b,) ¢ lim a, 'iiu b - [13]
¢) Give a nunerical example to show that the above state—xent,
in (b), becomes false if ¢ is replaced by = « [13]
d is a bounded .
) SLanJ ounded sequence
. +232 +f}*+2a +ooe + 32n 1 +__2_agg_
n T3'n *
Prove thet 1in by ¢ Tim a, - f13]
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INDIAN STATISTICAL.LISTITUSE
B.Stat.(Hons.) Part III: 1970-80

ANNUAL EXAMINATIONS
Matrhermatics - 4: Real Analyais

Date: 23.5.80 haxinun ifarks: 100 Time: 3 hours

1.a)

b}

c)

2.a)

b)

c)

4)

tea)

b)

c)

ote: All questions may be attenptod.
hMarks are given in brackets.

On a set E, fn(x.) => g{x) unifornly. Show that f‘?l-)gz
uniformly in case g{(x) is a bounded function. sl
Give an example to show that the above statement is not
true 1f g(x) is not required to be bounded. [s]
Show that f£(x) = 1—+—i—+—;+...+ —1+... is a

2
continuous function on the open half-l 1ne 1< x ¢, o]

(You may assume the fact that the series 1s convergent
when x > 1).

In a compact topolosgical space, every infinite seguence

has at least one 1limit point (prove). (5]
{,an'zj is a bounded sequence of real numbers. What is

the definition of nm' a, ? [8]
Also define 1_:[_ an in tems of the concept of supremum.
Show that the two definitions are equivalent.

S 1is'the cet of positive integers having @ ag the first
digit (in the usual decimal representation). Thus 2 €S,
24€S, 42¢S. {al
Find the upper and lower densities of S. Give rensons. (o]
A 1s a set (of positive intesers) having a_density.

(SUT) = A and (SAT) is enpty. 3(S) + a(T) < a(4),
Show that S has a density.

2 neans upper density. (8]
Show that the radius of convergence of ao+a1x + weet
+2,x"+ «.e 5 0 if and only 1f ¥33 T = 0. [8]
- w
ag.

What 13 an absolutely continuous function f£(x) on [a,b]% [5)

Show that tne product of two absolutely continuosus func—
tions on is absslutely continuous. 7]

£(x) is > 0 and is absolutely continudsus on L[a,bl. Show

it
that —(1- is also absolutely continuous on [a,bl. [9]

p-t.o.
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5.a) What is a probability distribution on (—e\; y @) 2

b)

c)

d)

¥hen 10 we say that Pn => F? The P's are probebility
distributions on (=, ).

Pn => k. _{x, ic continusug on [a,b]- Show that the
converrence 5f Fp(x) to F(x) is unifomn on (»,v).
Fn(x) is the distribution function of P .

P, => P an! F(x), the distributiosn function of P, is
continusus throughout (=, «). Show thot
}‘n(x) => F(x) uniformly on = < x < .

(5]

(7]

L9]
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~IMDIAN STATISTICAL INGTITUTF
B,Stat (Hons,) Part III: 1979-80
FERIODICAL EXAMIUATIOHS
Statistics= 6: Inference
Date: 24,9779 Maximum Marks: 100 Time: 3 rours

Note: Attempt all the questions, Marks for
each Question and specified in the
brackets after that question,

1.a) Dofine 'Sufficient statistic)!

b) State clearly the racf,ousation criterion for obtaining a
sufficlent statistic., . ..
e) Let X~ U (8, 0) -M(91<9?<m,' Let X),,..,%, be

a random sample (‘rcm X. Show that (a, b) is a sufficieat
statistic for (O ? ‘where a = Min X and b = Max x,,
. i

d) Let, t be a sufficient statistic for a famlly
r(o e), 9695 of distributions on a sample space X,

Let the I‘amily of distrivutions § g(-, 0@m-2% - t
be completc, Show that no I‘unction of‘ t. whien generates
a coarser partition of the sample space than that gcnera-
ted by t 1is sufficient,

e) let- N = (N,  ,N) have a distribution with pgrancters
81,..., such that 8, >0 forall 1 and 9, =1

k 1 g 1

with the probability  function

= -oni .
n—r_li--‘~nk-' ir Ny, 40y
are nonnegative
PiHl = n:'_,,_.,hlk = nki = integers such that
n=n
otherwise

where n 1s a glven fixed positive integer,
Show _ that N 1is a complete sufficient statistic for
(81500 18y [2+5+18113+15)=[50]

.a) let X be a random variable the distribution of which 1is
indexed by 6, €51, Let Xy eaar Xy be a random sample

from X wit.h the jolnt density f(x, 6), Let
8(Xs.. »X) be an unbiascd estimator of Y (8).: Show that,

under certain conditions to be specified by you,

o 3 - Al

Ey t—ﬂ—)

]

p.t.o.
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)

-D=

Let X have a distribution with ths dcasity
1‘(5{, Q) = - Ik o 9k k-l V< x ¢
1(x) .8 >0,

Lt X)r.. 5%, be a rendom samplc fror X, Obtain a fuic-

tion “r(6) oI‘ 8, and its unblascd cstirator the vzii: oo
of which attains the lower bound 1 (a)  Docs there exist
:mot.hcr aramciric mnctlox which is not a liasar Manetios
of - (8) which has an unblascd cstim.tor the variance of
which attains the lowcr bound in (a)? If ycs, exhibit o
such, If no, gilvc rcasons for your answer, L10+10+30=23]

Lot X have a distribution indcxcd by a paramcter e,
6€Q | let X),. X, Dbe a randorm sample from X, Lct

G(# #) 'bc the class of all unblascd ¢stimators with finitc
varlance of (8), Le Z bc the class of all zero func-
tions, Show that g(x)€G has minirum varianec amoaz all
membcrs of G Af and only if it is uncorrvlatcd wit.h cvery
mcrber of 2 having finlte varlance,

Lt Y N, (X8, ¢ ?1) where anm is knoun and B 1s

unkaown, PG M, Show that- BLUE of evcry estimable

lincar paramctric functioa is in fact the minimum variancs
unbiascgdcstimtor in the class of all unbiascd estirato: g

of that parametric function W10F15J=125,
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c)

513)

b)

c)
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INDIAN STATIOSTICAL IMSTITUTT
B-Stut:(Hons.) fart III: 1979-80
HID=YEAR EXAMINAT IONS
Statistics - 6% Inferance

9,12,79 Maximmum Marks: 100 Time: 3 hours

Mote: Attempt all the guestiovis- The marks for
each question are given in the brackets
at the end of the question-

Let X bYe a randon variable with a distribution indexed
by a parameter 8. Let X possess finite flrst and second
momeats: Let X3y Yoy Xg ge a random sample from X.

Let g = 2x1 +3x * 2 be an unbliased estimator of a

function ¥ (6) of €. Consider another estimator i
8 = 3x* x3*x-} Is it an unbiased estimator of

"¥'(8) ? Sufpose yau have to choose hetween the two
estimators & and g+ Vhich one do youcchoose and

why ? Let x, be another observation on X choosen
independently of x;, Xy and Xz Let gs= 2.25(x)*xp*X5*x,)
and 8, = Y X X Xp» Suppose you are tald that 84 is
unbiased for 'y’ (6)- Compare 81183185 and  g,» {25)

Show that the sample kth raw moment 1s consistent for ..
the kth population raw moment (k > 1)4

Hence or otherwise show that sample kth  central moment
is consistent for population kth central mament (k2 2)-

Is a consistent estimator necessarily unbiased ? Give
reasons for your answer- [10+4+6]1=[20]

Explain clearly the method of moments and the method of
maxirum likelihood for estimating parameters:

Let X have a distribution indexed by a parameter ©-

Let Xy1°.y X, be a random sample from X. Let there

exist an unbiased estimator g(X),se-,X,) of ¥ (8) the
variance of which attains Cramer=Fao lower bound- Show
that  g(x), xz,n..,xn) satisfies the likelihood equation-

Let X ~N(u, 4) where u€ (-4, 8] Let X,,r. ,X, be

a random sample from X, Obtain the maximum 1ikelihood
estimator of K based on the random sample-

Giv~ an example where the method of moments does not give

a unlque estirmator of a parametric function- [6+5+13+6]1=[30]

Consider a power series distribution with probability
a .
P '2X=r7‘ =W§)—er for r=c¢, ctl, .. ,»

where ¢ 1is a known intezer., Let Xy e Xy be a ran-

n
dom sample fram X and let T = %

a) Show that T 1is a complete subficient statistic for 6
and the distribution of T is of the form

P 4T =t}=0, ' L (£(8) 1" .t = ucynetT
for t = nc, nctl:..,™ .
b) Show that the minimum variaace unbiased estimator of
T 1s ¢ if ter

SR e

L . -
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3.8t~t.(llons.) P~rt III, 1979-30
PZRIODICAL BXANIUATIONS
St~tictics-6: Inference
Sate. 12.2.30 Hoxdinun arke, 100 Tinme. 2;— hours

Zote. Attempt 211 questionc.
“arks are piven in trockets.

1. Txpl-in the fd2llowins,
(1) Simple hypothesis (1i) compocites hypothesir,
(i1i) MNon-rnnionised test (iv) rrndanised test

(v) level of n test (vi) uniformly most powerful test. . )
L6 x 3]=[18)
2 Let Xyreeer X, and Yyeee¥p be independent samples fron

¥, 1) ~nd H(n, 1) respectively.

a) Show that the most powerful level « test @* for tes—
ting the simple hypothesis . | |
n£1 + nny
Hi & =M =— 5=
against the simple nltermrtive X: £ = E,,n=1y (§, ond
Ny nrre known and §, < ny) rejects H iff y-x>e¢

where ¢ 1is #5 chosen thrt ¢ is of size a.

b) Show that the power of @* i{s ~n incre=cinrg function of
n-=§.
¢) Deduce from the a2bove results thrt ¢* is the ULP level
@ test for testing M*: n ¢ £ ~zainst 1 > £. L20+6+14]=[40]

3. Let Xyoon 0 Xy bc » random sample front N(@, 1). Does there

exist a uniformly most powerful level a test for testing
0 =0 opoinst 9 #0? If yes, obtoin the test function.
If no, give rensons? [12]

+e0) VWhen d5 you s~y thot a forily of distributionsindexed by -
single prrometer © hos nonotone likelihood ratio?

b) TLet © be » real prr-meter ond let X hnve n probability
density with monotone likelihood rntio in T(x). Obtrin
the unifornly most powerful test of level a for testinm
Ho® ¢ B, agninst X : 8> 6. fae26]=(30]
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TIDIAT STATISTICAL IiSTITUZE
B.Stot.(konzs) Port IIT: 1979-20

ATNUAL ZCXANLYATIONS
Statisticc - 6: Inference

Date: 26+5.80 Maxirun Marks: 100 Tine; 3;— hours

iote: The paper consists of 110 narks. You
may attenpt any part of any question.
The moxima you can ecore is 100.

Let Xq» XZ.---,Xn Le a rondonm sample from a distribution
which has probability density function

o-1
_(O6x if 0< x< 1
fo(x) ‘{ 0 otherwise

where 0 < 6 < o Show that the UMP test of levéla for
testing H: 6 = 9_0 agerinst K: 6 > 90 is given by the

the critical region

n
i(x“--nxn): 11!1 X; > exp {- )@a,en /29°]

P

where Xa on 12 the lower a-point of the )(2 distribution

with 2n deg_rees of freedon. {20]
. -2

Let XU, J= 1004, ny be & random sample fron N(pi, a

i —‘1,---. k. Turther let the randon sanples be imdepen-

B ot +%

dent “and be linknown. Derive the likelihosd ratio test

for testing H: py = «.o = . against K: ;!i's are not

all equal. [15]

Let © be » real percmeter end let X = (Xq,-+-,X.) be
a random vector with probability dcnsity

fe(x)= c(Q)egT(x) hx)

where c(6) is a function only of © (not involving x )

and T(x ) 2nd Nh{ x) are functions of only x (not
invalving 6). Obtain the UiP unbirsed level a test

for testing i 6 = 9, against K: © # 6. {151

Let X have a distribution F belonging to =.

Let T(x) be sufficient for o family of aistributions

% CF Show thzt a test ¢ similar for testing

1“€ % is of lNeynan’s structure with respect t> T(X)

if and only if T(X) is boundedly complete when FE€ f' (10]

Let X ~-i!(p, o2 ) where o2 is unknown. Obtain the UMP
unbiased level a test for testing H: p = 0 against
Kip # 0. [121]

p.t.o.



6.

Let X lhove a discrete distridbution. Let @ be » rondo-
nised test baseé on X. Obtsin a nonrandonised tcct
(involviny some additionail romdom varizbles, if required)
which hos the same power function as ¢ . 10}
For each: &g €2, 1ot A(@ ) Dbe the acceptance region

or a nonmndowi.,ed test or level a for testing
i(8,) : 6 =8, and for each sanple point x let S(x)

denote the set of parameter values

S(x) =i9: x ¢ 4(8), GEQ}.

a) Show thot S(x) is a family of confidence sets for
6 at confidence level 1 -a.

b) Show that if A(Oo) is UMP for testing H(Qo)
against alternatives K(8,) then S(x) ninimises
the probability

Py ©'¢€ 5(x) for all ecK(e').

¢) Let the femily of densities £ (x), ©€Q have nono-
tone likelihood ratis in T(x) and suppose that
Cedefe I‘Q(t) of T(x) is continuous in t for each
fixed 6. Show that there exists a uniforrly most

accurate lower bound € for © at confidence level
(1-a). [2+7+71=L16]

Let X {follow El(p.qz) vhere 52 is unknovm. Obhtain the

level 1-a confidence interval of shortest expected
length based on » randonm sample of size n from X. f12]
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Prove or disprove the following statements in case of the
model (Y, XB, o2I),

1) Sum of squares of deviations of observed values of y
Irrom their expicted values is minimum at the polnts
=P where P 1s a solution of X'X B = X'Y,

A .
11) If P'B 1sal, u, e of a linear perametric function
P'B, then 1t is unique and vice-versa, ,

111) If the class of lineai:\ unbiased-estimators for P'P
is non-empty then P!'E is blue,

iv) All lincar parametric functions are estimable.

A .
v) The l,u,e P'P of P'8 is uncorrelated with all
other linear estimators L!Y 1if L'X =0 .

A ’ A
vi) An unbiased estimator of o= 1s (Y- XB)'(Y- X3)

vil) ¥S§ =X where S =X'X and 5 4s a g-inverse of S.
[5+10+5+5+5+5+21=(5:]
Obtain best linear unbiased estimator for an estimable

parametric function P!'B 1in case r 1linear cogstraints
H'S = @ (given) are imposed on B in (Y, XB, o<I), [10]

Provide 95-/ confidence interval for a linear parame tric
function Ptf on the basis of a random sample
Y= (yl,...,yls)' of size 15 from a norral popalation with

EY = XB and D(Y) = ¢°I where B 1s 5X1 vector and
rank-of X 1s b5, {10]
A variate y 1s expected to be relatcd with

Xy X and Xy by
yarfgfpx b

and has variance 5'2‘
.

Thirty independent measurements on y and x's yield
¥y =40, % =30, §2=25, >'<3=2o

/20 9 v\\
s=[9 30 10
kv - 10 30 /

Ql=55’ Q = 45, Q3=‘:0, Qp =30
p.t.o



1)

1)
111)
iv)

v)
vi)

Let
1)
1)

11i)

.Is © =

Q-

8= (8yy), Sy = gy %) (xgpem %y)

O
[y
!

+ \.P, estimable whatever de
22 335

[
g
o
+
>
o

Ns ?

oObtain b,l,u,e for 8,

Obtain. an-unbiased estimator for o2

Obtain 95¢/, confidence intcrval for
=28 + B, - 38,

Is A =2 at 5°/, level of significance?

Is By =B, = Bs =1 true at 5/, level of
significance? (5+20+5+5+5+10]=[2s]

A denotc a g-inverse of a matrix A, Then show that
For a given A, a g-inverse of A always exists,
r(A) = r(ZA) = r(AR) = tr(Aa)

= tr(AR) ¢ r(R)

If for a given Gj GA 1is idcmpotcnt and v

r(GA) = r(A) then G 1s a g-inverse of A,
[s+5+5]=[1£)
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1.

24

Note: Do as many yuestions as you can The
paper carries 110 marks. The maximam
you can score is 100+ Marks are givea
in brackets,

Prove or disprove the following statements,

i) In the model (Y, XB, £), B is a random variable with
.mean u (known) and dispersion matrix T. Then the
estimators d =.a+ L'Y are BLUE for P'S when
L=(S+XIX)"2 XTP and a = u'P = u'X'L

11) In the_ GGM_ model (Y,XB, 0%G); M(G)9(TTi(T) and
M(X) C M(T) where T =G*XUX#, U being symmetric
Then rank (X!') = rank (X' T X).

111) ‘A set of least squares estimator for B = (ﬁl,l-,B )
in the model (Y,Xﬁ,ch) with G-non singular, is ggven
by B=5Q where 8 =X'6¢"1X and Q= X'Gly:

A
iv) The least square estimgtor P'B for P'B is BLUE,
in the model (Y, XB, ¢2I), {10+s+10+5]=[50]

What do you mean by confidence sets ? Obtain 100(1- a)¢
confidence ellipsoids for HP based on a random sample
(y150+.,y,) from a normal population

H(XB, o°I) where HB = (P{B,s-.,PtF)", the PIB (1= 1,.4k)
being k-linearly independent estimable functionss [15]

¥hat do you mean by analysis of variance ? Give estimates

for treatment effects and block effects, under an additive
model, 1n a two-way classification with one observation

per cell, Give ANOVA for testing the hypotheses that all
treatment effects are same and all dblock-effects are

sane. (20]

Twelve cows, in a cheese plant, were devided-into three
batches aécording:to race, age etc-, each batch consis=
ting of 4 cows, Four types of ration were supplied
randonly, to every batch separately, such that a cow in
a batch got one type of ration, The data for growth in
the mlk yileld (in gns-) was found as below,

3
500 10c0 1500

800 600 800
1200 + 500 -:00
1500 1600 1000

Assume the data to come from a nomal population with
y13=u++ti+bj 1 =2,0-04 J=1,0-,54

Types of ration Batches of cows
1 2

hLINH




S

6.

-2

1) Is there any difference in the effects of varias
rations ?

41) Is there amy differcnce in the effects of batches
of cows on the milk yicld increasc ?

111) Is there any intraction between the types of
rations and the types of cows ? {10*10+5]=(25)

Let X q be the 1th column vector of the design ratrix

X in (Y, XB, 9’\21)1 Let X('i) X(i) = Ci I la glven

coastant) and B, . be the least squares estimator of B,.

Then show that V('ﬁi) > 1/Ci and that V(/ﬂ\i) is minipum

when the columns of X are orthogonal to each others (10}

A random sample (y.,.. ,¥,) 15 drawn from a normal pop-
P 1 WYy

lation HN(XB, o®1).” Give test-statistics for testing the
hypotheses

Bz = By = B where B, is not specifidd,
Give ANOVA for the same, (10]
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c)

.a)

()

b)

¢)

[as

£,2)

b)

Hote: Four questions arc to be answered. Each
question carry equal marks, Maxdrurm
scorc of each subdlvision of a question
is indicated against each question,

Define and 1llustrate the concept of
1; population
11) sample
111) sample space
iv) sampling decign
v) sampling strategy
vi) unbiased estimation

in the context of survey sampling,

Give some slituations under which a sampling strategy may be .
said to be better than another sampling strategy. \20+5]=(25]

Define and illustrate the concept of simple random sarpling
with replacement (srswr),

Taking an artificial population,
U:l 2 3 4
. Y ¢ 4 8 6
and taking a srswr= design of n=2 draws, show that sarple
mean is an unblased estimator of population,

For srswr, find an'expnession for variance of sample rcan in
the generai case (arbitrary n) and an unbiased estimator of L
the varlance of sample mean, 15+10+10])=125;

Define and illustrate the concept of simple random sarpling
without replacement (srswor),

Show that in srswor, sample mean is an unblased estimator
of popnlation mean, Find an expression for the variance of
the sample mean together with an unblased estirator of this

variance,

Hence or otherwise show that the sample mean based on a simple
random sample (srs) of size n drawn without replacement is
preferable to the sample mean based on a srs selected by n

draws made with replacement /an estimator of population mean
in some sense, : le+15+2]=125]

To estimatc the proportion P of individuals in thc popula-
tion having a certain characteristic, you arc rcquired to

draw a simple random sample (srs) of n individuals withaut
rerlacement from a popalatjon of size N, Give an unblased
estimator of P together with its variance and an unbiascd

estimator of this varlance,

To estimate the total number of persons living in an arca
consisting of two zanes A and B, a srswor of n .househalds
is drawn from the 1ist of N hauscholds 1iving in the area
and the rumber of members of each sappled hcusehold is note.,
Frop these data, find an unblased estimator of the total nur-
ber of persons 1living in zonc A and indlcate an expression
for the unbiased estimator of the varlance o this estiratos,
Assume that at least two sampled houscholds belonged to zoa A,



2,c) A siople random sarple of size 3 is drawn from a population
) of sigi W with replaccment, Show that the probabilitics
that the sample contains 1,2 and 3 different units (for
example, aaa, aab, abc respectively) are,

=_(n-?1) , P.= Li=1) (1= 2) .

N 3 u?

1
P, = —=, P
1 u2 r 2

((a+ara)+(a+3)+6]=12t]
5,a) Doflne and 1llustrate the concept of stratificd random sap-

pUnz, List some situations under which stratified random
sampling should be used,

b) On the basis of a srs of m units drawn without replace-
nent from a population of size N, find an unbiased
estimate of

N Yz

R

- ¥

173§=1
where ¥y 1is the value of y, the variable of interrst, on the
unit labelled 1 (1 =1,, , N),

<

¢) In order to estimate the proportion of persons (P) belonzing
to blood group O, 1iving in a certain island, an anthropolo-
gist wants to make a sample survey taking a simple random
sample of 'n' persons from the total number of 3200 indivi-
duals in the 1sland, He desires to take a sample large
enough to ensure that chance is ,95 that the unknown true
value of the population proportion will be within a range of
.05 from the sarple estimate on either side, Assuring that
a very rough stimate of ¥ 1s 5, find thc desircd sunple
size,, l10-6+91=(2]
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1.a)

b)

¢)

2

"va)

Mote: This pupsr contains 128 marks. Answer
as maiy questions as you can axinmm
you can score is 90, 10 narks hnve tieen
allotted for subalssiva of not: Yooks on
practical problems doae in your clacs)

In a stratified simple rundom sampling (withart replacement)
scheme obtain the optimum allocation of sample sizes nh's,

h=1,,..,L, to the different strata minimising the variance
of the esdmate of the population mean subject to a fixed
total cost of the survey, Assume a cost function of the

type L
= +-
‘ C=Co* I Cpmy
vhere C = total cost, C, an overhead cost and Ch= cost
of sampling one unit from the hth stratums

With 2 strata a sampler, using a stratified simple random
sampling (with replacement) scheme, would like to have
n = ny for admnistrative conveniences If Veq and V "

dénote the variances of the usual untiased estimate of the
population mean given by (1) n = ny and (11) Neyman's

allocation respectively, show that the proportional increase
in variance with respecf: to Vopt. is given by

A (r-1)2
ny A A r+1
where r = ~=, n), ny being the values of n and n, as

"

given by lieyman’s allocation-

Derive an expression for the estinate of the gain in precis
sion due to stratification. 120+2+61=(20]

What is cluster sampling and why 1s it resorted to ?

Assuring that the clusters are of equal sizes, sujzest an
estirate which 1s unblased under siwple randam sampling,

Obtain 1its variance in terms of intra-class correlation
cocfficient and examine the efficiency of cluster sampling

with respect to single unit sampling. l6+5+6+5)={20]

Describe the ratio estimate of the population mean and state
a situation where you think you would use it, Obtain the
bias in it and examine its magnitude. Obtzin also an appro-
ximate expression for the variance of the ratio estimate of
population mean,

Can you give a ratlo-type estimator which is unbiased undep
sinple random sampling without replacement ? {{2+¢) ra+5+5)=(20]

Describe systimatic sampling schene with an illustration,
Give unbiased estimate of population mean and obtain its
variance under systematic srmpling scheme.

A sample of size n is drawn with equal probability aand with-
out replacerment from a population of size M. Let



Se

64

c)

o
D=

n

L a
. PEL .
be any lincar estimatc of the population mean Y, where the
ayls rre sae constants a 13 ¥y denotes the value of the

unit included In the samjde at the o draws Chow that Y
1s an unbiased estirate of Y i and only if

=<i>

r

Pa_ = 1
o th rs1 T
her
Coupzre the efficlency of 1¢gression estimate of populs=
tion rmean with respect to mean per wd t estimate under
siriple random sampling without replaciment:

OR
Write a short note on use of iaterpenctrating suhsamp%es
in estimating the varlance of an estimator.  [{3+3+4)+7+3]=[20]

Consider two=stase samplin: with simple random sampling
without replaccment at both the stazes. Suppose n first
stagze units (fsu’s) are selected from M fsu's and mi

socond stagi units (ssu’s) arc sclected fron the Yy ssu's
in the 1M .selected fsu (1=1,..-,n)-

Obtain an unbiased estimator of popalation total: Find its
sampling variance togsether with an unbiased estimate of th.&s,
varlancé, - 1&+8+81={29]

In a sample survey for estimating the number of standards
of reprer in a tehsil having 72 villajes, a satiple of &
villazes was selected with sicple random sampling without
replaccment and from ezch sample villase § clusters of 20
fields each were drawa wit sirple random sacpliag without
replacement. Data on numter of clustcrs 1a the samplc
villages and on number :awsher of standards in the samplc
clusters are given below,

Safiplc no, or number of standards In sanmple
village clusters villazes
1 2 5] 4 S
1 27 £3 20 56 98 39
2 24 59 123 100 37 34
3 14 116 55 306 172 127
4 116 69 22 & 120 58
5 25 19 27 205 213 24
e N as
1 2

~ Estirate unblaszdly thé total number of standards in the

tchsil along with its standard error. (23]
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Note. cwer all questions.
arkc arce indicated in brackote.
Consider thz fallawing block desirn with 15 trcatmints in
6 blocks gnd the obsirvptione. . .
._.Decsi
Block 1 "1 772
2 1 6
3 2 6 10
4 3 7 10
5 4 8 11
6 5 9 12

a8y Identify the ab:vc degisn conplct ly [Sfﬂt‘ valucs of
diffcrent parancters.

b) Ie the differ.nce botween the coffccts of treatments 1
and 15 estimablc ? If thc aaswcr is yes , find an
cstimate of 1it.

¢) Supposc thc obs:rvations (13, 14 and 17, 13) corraspon-

ding to trcatments 4, 5 in block 1 and 2,9 in bloclk 2
arc missing. In this situation, anaver th» qucstion (b).
L 3%10)=130]

2.a) Statc and prov: the dncqualitics for the numbers of blocks
and trcotments in 2 BIBD and a PBIBD.

b)

3.a)

b)
c)

d)

a P3IBD (m) with paramctcrs b, v, r, k, Ao g pék.

For
(i1,j,x = 0,1,...,m), and association matriccs
31(1 =0, 1,-..,m). prove the followins;
- J
1) ny ka = n. Piy
11) 2525 = p§y B, +pl B+ ..us PP B {10+2x10)=[30]
73 ik i B Jk "= B

Yhat arc the advantages and disadvantases of the principlc

're

plicetion’ in 2n experiment 2

Explein the terme; Rendomizetion, Hctorogeneity.

“ihcn

2nd where would one use desigas with (i) Complot:

blocks »nd (11) incomplct bdlocks.
Supposec vou arc intcrosted in comparing 3 tre~tmeuts 4,C,

and

C. Therc a2rc two availadble dcesigne to us:, namely

Slock 1 __A___A__C Block 1 A__5 _¢C

2 _k B C_ 2 B A _C

vhich desicn would you prefer 2 Give reason. t4x10]=140]
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1.a)

2.a)

ilote: Auswer any four quectionz.
Harks are indicated in brecie ts.
Vaen would you uge the following desirne?

i) TF-square, (1ii) Letin square,
111) TLattice and (iv) Youden Squares

b) Construct two orthsgonal latin squares of order 11.

b)

Vhere would you use such design? [15+10]1=[25]

Prove that, for a connected block design set-up the
ad justed treatment tc tals are orthogonal to the block
totals. Discuss the usefulness of this result.

In (a), find the sun of squares for contresmbetweef
treatnents (adjusted). 15+10])=[25]

Consider a connected block design set up with v treat-
nents. Let X be a vector of treatment effects. Suppose
you are Interested in making inferences about n=L%
where L isa 8 x v mnairix with rank s. Discuss(with
proofs) the effects of minimising tracg< determinant

and maximum characteristic root of V(T). [You may just
state without proofs pertinent results of matrix theory0]

Suppose you are interested in conmparing the eflects of v
treatments in a two-way eliminetion of heteroseneity set

up. Suppose further that the null hypothesis of equolity

of effects of v treatments is rejected. What would you
conclude? Discuss in detail liultiple t confidence

intervals in this connection. [25]

Consider an experiment using a PBIBD (2) with 100 treat-
ments. Discuss how the problem of inverting a 100 x 100
matriz C can be reduced to one of invertinga 2 x 2

matrix A in the anolysis. [25]
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..a) Let x and X, be independent observations from a rec-
tangular distribution in the interval (0, 1)
Work out the joint distribution of "
uz g%, vE(1-x5M1-x),
Hence determine the marginal distributions of u and v,

\

b) Let X1r X?, X5 denote a random sample fror Normal popula-
tion with zero mean and unit varience, Let the random
variables Yl, Yo, Y:3 be defined by
Xl = Yl cos Y, sin Y:5
X, =Y sin Y, sin Yg
X;.) = Yl ¢os 'YS
where 0CY) <=, 0CY, {2 0¢Y¥Yy& ™ Find the jolnt
distribution of Yl,Y,,Ys_ Hence find the marzlnal distrie
bution of Y. © [1as]=(es]

1) ‘Show that mean and variance of a sample from Nfp, o) are
independently distributed, Hence find the mean and vari-
ance of the distribution of sample variance,

b) Let Xs.. 9% be a random sample fror a rectantular dis-

tribution in the interval (0,1), Show that the density of
the geometric mean y of the sample is .

~n=1 . -
£ly) = nn'_xn (- log y)n-l, 0¢y<1, [15+10]={25]
. -

.2)  Suppose X)s.. s X, are independent raadom variables each

of which is distributed nomally with mean zero ani variance
unity ~ Show that the conditional distributicn of

1 o
T2
i=1 g . ’
‘subject to the conditions
n
jsl a3y Xy =0, for 1=1 n(< n)
n
where ng ajy a3y = 34+» the Kronecker's delta, 1s a

central chi-square with n-m 4d.f

‘ p.t.o



b)

D=

Prove that the power of a chi-'square test 1s non-decrea=-
sing.function of the non-centrality parameter for fixed
a.r, (10+10)=(23]

Derive the distribution of the rrclproecal of the sample
coefficient of variation from a sample from

N(y, ¢2), » > 0, ]
Let y; and Yo be independent ehi-square varizbles
cach with n d f, A
Show that .

/Ay, - y,)
is distrituted as student’s t with n 4 f,

Define Fisher's F-statistic, Hence derive its distribue
tion, Also show that under cevtain limiting conditions
it 1s distridbuted as a central chi-~square

(15*15)=(30)

{15]
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Ctutistles=92 Sampliny Distritutions

21,12,70 }aximur Marks: 100 Tinz: I hours

L4Ob2: AnNSWer as manny ques tions a: yoa cun,
Totzl ravks in the margln is 116 but
mazimu: nerks that yw con score is 140,

et x e distribtuted nornally with tean  w(# ()); and
veriance unity, Work out th: distribution of

L2t ‘(1 and X, b2 two randun variables with joint p.d.f.
= (1 if 0 ¢ x, <1
oty %) = 5 e LI
1072 L0  otherwise,
Show that randon variables Y, = /=2 103671 cos 21,
and Y, = /=2 log, Xl sin 21X, are indepandent. Hence
find the distiibutfon of Y. \15+10]=l25]
State and prove Flsher-Cochran's thzorsm,

Let (x, y,),1=1,..n be a random sample of size n
from a bivariate norml population with parameters
(ky,05,1,1, 9), Show that
2 2
[ Sldder t UM L W
im1 1-9° ’
follows a non-central Chi-squaye distribution,

115+410)=(25])

Show that t-distribution tends to normal distribution as
the d,f, tends to infinity,

If X <% te two orderwed observations frcm a nomal

distribution with (u, o ) find the distribution of
u = xy- X Further if 52 is an estimate of with

U d.f, and distributed independently of u, show that =
e statistic u®/25% s distributed as F with d.f,

RV

A randon sample of (2V+ 2) observation of a uniformly
distrituted random varizbles X in the range O0¢ X < 2a
is ordered, the (i * 1)th aad (»'+ 2)th observations

being X and Xye Obtain the joint distribution of

+ -
-4, % 2= ¥ . 112 x 5)=(c6]

let x and y te jouintly follow a bivariate nomal ds
tribution with parareters (0,0,1,1, 9) Ghow that
u = x+ty and v = x=y are indep.ﬁdently distributed,

let r be th: sampl: correlation ccefficient between u
and v, basad on 2 randor scmple of size n Té‘rar.x tha
joint distribution of (u, v), Show that folluvs
a beta distribution '1m r‘\rﬂr\>t~rs

1




2=

2,0) Derive the samplin; distribution of the regression coeffi-
clent b in the regression equ-tion

Yx=§+b(x-§)

Calculated fram : s.mple of size n, assarinz the depen-
d@&nt varilble y 1is stocnastle nd the independant vari--
ble x non-stochastic,

Show that some function of b 1is distrlbuted as student’s

t with n-2 d,f, %hat hippens to the distrirution of
this function when both x .nd y are random varicbles
-having a Joint probability distribution 2 l15+15)=[30]
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Z.

llote: Answer as many questions as possible.
Total marke in the margin is 110, but
naximum markes that you can score is 100.

1. On the pasis of ragdon\‘, sanples from tws normal populations
H(u1, al) and H(p<, o5 ), propyse some exact test proce-

dures for the hy_pothesis Ho [u1 =u2] against )l[u1 ;!ue],.

when of and aggare different 2nd unknown.

Also \'::}rk out 95 '/é confidence limits for the ratis

f
variances, o2 /dl . t12+8]=
1

2.2) Let X have a binomial distributton with_parameter n=10
‘and@ p. The null hyposthesis Hy lp = 1/2) 1s rejected and
the alternative hypothesis H[p=1/4] is accepted if the
observed value X,, a random sample of size one, ie lese
than or equal to 3 Obtain the size and power o2f the
test.

b) In engincer wishes to estimate the mean setting time of a
new gypsun cement mix used in highway spot repairs. Prior
to sampling, the engincer wishes %5 detérmine the sample

gize (i.e. the number of observations of the setting time
with the new mix) required to attoin a desired precision
in esiimoting the meon. 1l:om experience with other cement
mixes, the engineer expects the standard devi~tion of the
mcagurenents to be approximately 5. How many observations
of the settin; times with the new pix should the engineer
collect to be 95 4 certain that the error of estimation
of the true mean does not exceed one minute? f10+10]

3« A pedicnl résearcher wishes to determine if a pill has the
undesirsble side effect of reducing the blosod pressure of
the user. The study involves recordin~ the initial blood
pressures of 11 college-are women. After they use the pil
regularly for six months, their blood pressuree 2are aggaic
recorded. Data are given below:

Subject

3efore using -
the pill . 70 80 72 176 °76 176 718 727 82 "&4 74

Lfter using
the pill 68 72 62 70 S8 66 52 68 64 T2 T4

Do the drtn substantinte the claim that use of the pill
reduces blood pressure 2

Obtain the generalized likelihood ratio tect for the hypo-
thesis of parnllelism of twd resreseion lines (under ihe

usunl ~ssumptions). lence show thot this test is cquivr-[zo

lent to the claesical t.test,
pet.0-

f20]

=[20]

1

45

4



-~

In an experiment designed to detexrmine the relotionship
between the dose of a corpast fertilizer (x) and the yield
of a crop (y), the following summary statistics are rccor?
ded.

n= 15 X = 10.8 y = 12247

Corrected sum of squares and sum of products are

2 2 2
Sx = 70.6 , Sy = 98.5, sxy = 633,
D> the data contradict the experimenter’s corjecture that
osver the ranse of x values covered in the ctudy, the
average increasé in the yield per unit increase in the
compatt dose is less than 1.592 (Assume linear relation-
ship). . [15)

Explain how you will obtain an F-test for t::-stlng'lineoxij:y,
of rerr-ssion. 110]

Practical note book. [10]
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ARIUAL ELAMIIATIONS
Statistics-9: Stazisticel ¥ethods
16.5.80 Maximun Marks: 100 Tine: 4 hours

iote: Ansvier as nmy questions as ysu can.
Tot2l marks in the margin is 110 but .
macimun that you can score is 100.

A sample of size n 1s drewn from ecach of k nomal
populationg with the same variance. Derive the likelthood
ratio eriterion for testing the hypothesis that the means

are all zero. Show that the criterion is a function of a
ratio which has P-distribution. [15]

Let XyreeerXy denote a random sapple from a normal dis-

tributisn with mean 6 and variance 16._ TFind the sample
size n and a ULP test of HO[O = 25) against H[6<25]

with power function KX(@) so that K(25) = «10 and
K(23) = .90. [10]

The following table pertains to Carotene content determi-

‘ned by two differcnt methods for 10 wheat varieties. By

one method €arotene wo2s determined on the whole wheat eond
by the other method on flour. The measurements for caro-
tene in wheat 2are lower th2n for carotene in flour, con-
trary to the true situation. Make an appropriate analysis
of the datn to test the ull hypothesis that there is no
difference in the experimental error variance between the
two methods for ddtermination of carotene contents.

Varfety Wo.; 1 27 "3~ " ~7% 61 8 9

Carotene in : 2.3 3.11 2.15 1.96 2.02 176 2.10 2.12 2.28

1l
Carotens—In T TTIET3ITSSTIOITITITSTISORT 55185 1271346
wheat
10
1.86
1.35 [15]

Work out the stzndard error of the sample standard devia-
tion brsed on 2 g-mple from A normal popul~tion with pora-
neters p and 62

Let (inl. S%) and (Y"2' SS) be the means 2nd v-riances
in samples of sizes n, and n, drawn from normal populnr-—
tions N1(p1, q? ) and N2(p2, qg ) respectively, wherc 0y

and o5 are diffprent a2nd unknowm.
Show that the asymptotic distribution of the test statistic.

X - Y
2= b .
Si + Sg
n; n,

1

N
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4.b) (contd.)

5.

a)

v)

assuzing Hy [uy = u,] to de true, is 1(0,1). (Relewsnt
converzence theorems sre to be st-ted only). [10+10]=[2o]

Derive the z-ir-nzformation for correlation coefficient.
Suppose k (> 2) bivariate normel populations have a com-
non correl~tlon coefficisnt (¥ 0). Describe 2 procedurc
for estimating the common unkmown correlation coefficient.

The correlatisn coefficient between temparature of riece -

and breakoge percentage calculsted from o samsple of size

28 wng found to be 0.7, Is this value consistent with

the assunption that the correlation in the population

is 0.5 ?0btain 95 A confidence limits for the popula-

tion correlation coefficlent. 15+10]=[25]

The following t=ble records the observed number of
births at a hospital in four consccutive quarters:

Quarter ¢ Jan.-lfath Apr.-Jun. July-Sept. Oct.=Dec.
Ma. of births: 110 57 53 80

It is conjectured that twice as many babies are born
during the Jan.-Mar. Qquarter than are born in any of the

other three quarters.

Test {f these dat» strongly contradict the stated conjcc—
ture. - [15]
{10]

Practical note-books
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PERIODICAL EXAMLIATIONS
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iinte Separate ansuerscrigts should be used
for groups A

EITiZR Group 4

Defire Demography as a subjet of popul:tion science.

fGive the basic concepte one nust take care 9f in mexsure-

ment and analysis of mortality data.

what sfrecial considerations lead t5 a refined measure of

I.!M.Re Distinguish between the {eremti:n approach ﬁ-om
perisd appriach in measuring vital rates. (25)

OR
¥hy and how a L.T. is cmsidered.to be an indispensdble
t551 in dem>graphic analysis. Define L.T.D.R: as a .

‘puperior index to crude death rate (C.D.R.) as a current
measure of mortality. How is it related to e° ?

Establish the relationship,
||“‘1/2 = mx ’:’qx+1/2
Give different interpretations for L » putting reasosuse

x+ " x+1
m 1s formila I"x = considered unsuitable for
early years of life, say x =0 and 1 (25)

3elow is given an extract from a hypothetic:l fem. tcble.
Complete the table and calculate the followinr vilues fron
it.

1) L.T.D.R. 2) 4dverace ace at death of femzle dyins
between ages 30 to 50. 3) Of the 1000 fem. aged 20 years,
how many would die between ages 50 x 51 ?

T T TEge' T NoLvsuxv, NoWI1vinz TollivETTTomplete
are in d.r at aze x bet.azes ipg expectation
years x to x+n above of 1ifz at
age x ame x
n"x 1x nI'x T e'f:
o’ 21356 100000 82622 5690309
1- 4 00400 82355 * 5364452
5= 9 00182 81052 401720 L
10-14 00019 * 401490 *

15-19 00066 80245 400960 4478619
20-24 00139 79982 398860 4077655

25-29 00201 79428 395420 3678799
30-34 00260 * 390930 3283379
35-39 00336 * 385240 2292449
40.41 00442 76323 37790 *

45-49 . 00617 74653 * iy

50~54 y00910 72378 * 1760679
55-59 01384 69147 336230 1405439
60-64 902158 64494 308710 1069209
65-€0 903408 57831 269006 700499
70-74 05400 48642  .216220 490899
75-79 06245 36933 * 274079
20+* 22545 * *

WeD.t Civen I 1 4_"1'"3—2"1;"'2"613-15
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6.

—2m
Group 3

Mota: Answer any three questions.
Fach guestion.~arry cqual nax'iss
20 mexlis ar. rescrved for clesg
avskmc nts.

Vhat madc the Governuent of India to organise the llasc
Vasectony Camps2?

What are the categories of staff enploycd in primary healtn
centera ? : )

Why the scheme did not work well? (3+3+43=(10)

What sortof are éroupin{: will you recomnrend to minimise
reporting errors ? Give reasons for yQur ansver.

How vill you arrive at the usual age froups used in
éensus-reports from the rrouped data in (a)? (6+1)=(10)

Vhat are the indicators which cotild be used to measure
progress of education growth over time period ? Give
i1llustrations vith reference to published figures (10)

You are given age specific general fertility rates ol

131.8, 266.2, 245.7, 154.1, 79.3, 26.6 and 22.1 for e

groups 15-19, 20-24, 25-29, 30-34, 35-39, 40-34 and

45-49 respectively for Vest Bemgal (rurcl). Calculczte

the net reproduction rate and interpret the result. .
(7+35=(1Cq

What are the houselold merbership concopts that could be
uged in demographic surveyas ? St'\te their relative
advantages 2nd disadvantares (4+2)=(17)
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Note: Answer Groups A and B in separate
aaswerseripts lMarks are given in

brackets.
Group A:
Max. Marks: 50
1. EITHER

Give detalls of methodological grinciples involved in
coastructing. Life Tables based on consecutive age-~ )
dtstributionss [25]
OR

a) Mention the tyges of sourcés for obtaining estimates of
net migration for fixed intervals, and give estimating
procedure for one of them, Express streams of migration.
as transition probabilities.

b) What 1s the difference between a current estimate and a
population frojection ? Mention the methods avallable
for estimating total popilation at future dates.

2, Table below givéé age-distribution for two successive
censuses and a clm. for 10-year L.T.S R. for a hypothe-
tical population 1961-71,

Table

Census 1961 10-year Census 1971

Age group o nlation  L.T.S R. Age group o nation
0= & 77135 .9087 10 = 14 132870
S$=- 9 85134 9573 15 - 19 170227
10 = 1¢ 79185 » 9471 20 - 22 26397
15 =19 82603 ,9508 25 - 29 253964
20 - 22 126247 . 9223 30 = 34 195375
25 - 29 155344 #9161 35 = 39 151259
30 = 34 138843 9047 £0 = 44 118383
35 - 39 109356 .8850 245 = &9 76421
40 =~ 42 81626 54 50 ~ 54 65897
£5 = 49 47062 8122 55 = 59 32265
50 =~ 54 36908. 'L, T 47535 60 - 64 22248
55 = 59 15134 6726 65 - 69 9655
60 + 25059 +3866 70 + 10100
All ages 1059911 All ages 1502633

Use procedure for estimating net interccnsal migration

by age according to the Forward L.T.S R. method. [25]

p.teo



5,a)
b)
e)

6.a)

b)

2.

G p B. .
Lo Max. Marks: 50

Mcoe: Anawer any thre: questions.
11 marks arz rcserved for class assignments,

what 45 crifa ¥i-t% rate ? liow is it obtained throuzh

saople Peglstmtion Systum (SES)? low docs this system

differ from the data collection system of liational Sample
Survey (NSS)? (e+5+£)=[13)

wWrite notes on thi followings:

a) Occupation mobility ? ive ts
b) Recall bias in mportingé%inhs in houscholds ? 5
¢) Infant mortality rate ? (3
What arc the indicators used to measure the econbmically -
active population ? (5]
Differcntiatc between total fertility rate and gross
reproduction rate ? le]
what made the Government or India t.o organise mass

Vasectamy Camps ? . (2]

what sort of agv grouplng will you recommend t.o minimise
reporting errors ? Gilve reasons for your answer ? t6l

You are given ags specific: general fertility rates of

151.8, 266.2, 245.7, 154,1,°79.5, 26.6 and 22,1 for age
groups 15-1d, 20-2%, 25-2b, 30-32, 35039, 40-44 and

45=49 respcctively for Rural West Bcn’al.

Calculate the nct reproduction rate and interpr\:t the

result ? {7]
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Statisties-10. Index liumbers and Time
Series .

Datc: 14.4.80 Tanximun Morks: 100 Tire: 3 nours

llote: Ansver 711 questions.
lierks are ;;iven in brackets.

7That preliminary adjustments are to be rzle tefore tinme
series data can be properly analyscd?

Indicate the factors giving rise to seasonality. Why is it
important to measure these fluctuationso

List some important factors that contribute to long-term
upward trend and long-térm downward trend. ls+8+41=[20]

Describe the method of moving averages. Examine how 1t -
distorts the genuine oscillatory part of a time series.
L6+14]=[20]

What are asymptotic growth curves? Discuss the characterig-
tics of the logistic curve. fS+10?=[15]

Vrite a note on the method of link relatives. (10]

Fit a logistic curve to the census populaions of England
and Wales given below:

Population

Yeer  (in_mildions) _ ____
1831 13.9
1841 15.9
1851 17.9
1861 20.1
1871 22.7
1881 26.0
1891 29.0
1901 32.5
1911 36.1
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Statistics-10: Index Numbers and Tiue
Serics

Date: 19.5.80 Maxinun farkzs: 100 Time: 3 hours

n

3.

iote: Answer =211 questions.
liarks eare given in brackets.

How ere chain index nunbers (of prices) constructed
Compare chain index numbers with fixed base index nupbers
and argue a case in favour of the former. 6+14]=[20]

ExPxplain what is me2nt by a stationary tinme series and

nention the different models that account for oacillations

in such a series. Discuss how correlograng discrifinate

anong these models. 4+4+12)=120]
¥rite short notes on any two of the following:

a) The method of periodogram analysis.

b) The ratio-to-moving-average nethsd in the estimation
of constant seasonal indices.

%) Weighting diagran in the construction o

£ ‘eost f!‘
1iving * index numbers. 10+10)=[20]

The t-~ble beldw gives the receipts of Btate Governments in
India for the quarters of the year ending im March (),
June (J), September (S) and December (D). Calculate the
indices of seasonal variation, assuming that the sensonal
pattern is constznt over yeers.

Year 7 S %’-"‘r—t-c ——-s——rr
1952 144 -5.1_ 49 .6_0
1953 156 62 67 60
1954 161 64 65 75
1955 173 (A 74 81

[liint: Take the total of seasonal indices for the four
quarters of the yerr to be 400 [40]
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