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INDIAN STATISTICAL INSTITUTE
Rescarch rad Training School
One-year evening course in Statistics (1963-66)
Final Examination - Port I
(Answer different groups in different baoklets) 1470:5.30-9 .o
Date: 10.3.668 .
Paperl: Group A. Descriptive Statistics (Theory)
Time: 2 hours
Yaximum rnarke : 60
N.B. (i) Attempt any four questione.
(1i) All qucstions are of cqual value.

o
1. Describe briefly diffecrent types of bar dingrnmuzgu'churu and indieate .
their uses.
the
2.8) What are/difforent meanures of losttion of a distritution? Which of
them is the most commonly used ? Why ?

b) For a distribution with the density function

m=1 —ux

pix) = %) x e , (@>0,@>0, x30),

= 0 otherwise;
calculate the orithmetic meoun.

3+ Define the terms (i) range, (ii) mean deviation nbout a given point c,
(iii) standard deviation, (iv) semi-inter—quartile range, (v) percen-—
tiles. Whot are these measures supnoscd to represcnt ? .

4.8) Define (i) Hypergeometric, (ii) Binoral and (iii} Normal distributions-

b) Obtain the momont generating functism of the Bincwiul distribution and
hence, or otherwise, culculate ita firat tvo cuntral moments.

6.a) Define (i) total correlation cocfficient, 901 (ii* multiple correla-
tion coefficient, 81 23° (iii) partial nc-."rc%a.‘hn coefficient 912 a
for variables xl' X2 ond X.’!'

b) Explain clearly the concept of regression: What do you understand by
the statement that the regrcsexon is lipuur ?

Paper I: Grow, B: Jficia) Statistics
Time: 1% hours
Maximum marks:40

Note: Answer Question 1 (which ie compulsory) and any TWO
from the rest. TFigurce in the margin indicate full marke.

1. Explain clearly the decentraliscd statistical system in India.
What are thc different statisticul units pliced under the Cabinet
Ministry aod whot are their functioss ? Name ONE §{mportant publication
of EACH such unit and mention the periedicity of publication-. (168)

2. Describe briefly the various etupes of opcration of the 1861 Popula-
tion Census of Indin. Whnt iters of information were collected ¢

Give detajls. o
Comment on the utility o? population stntistlick. (12)

Ploase Turn Over
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What are the various types oi agricultural stativtics collected in
India ? Name ONE important publication for EAC!U type mentioning the
periodicity of jublicution. Describe briefly the nethod of collection
of agricultural statistics relating to arca und yield rotes.

Give a brief review of industrinl statistics in India with particular
reference to the Censuses and Sample Surveye comlucted in this connec~
tion.

Neme the publications' giving estimates of industrial production.

What is NSS ? How was it initiated in our country ? What are the
different fields of informetion expiored threogh N3S ? Give a

bricf account of the subjects covered under the socio-economic
inquirica in one of the recent rounds / ( rousd to be specified) _/

of NSS «

(12

(12

(12



INDIWN STATILTICAL INSTITUT
. Research and Triining School
One—yoar evoning course in 3tatisticas (1965-66)
Final Examination = Part I

(Answoy de?Fé;u”, ‘sections in different
booklets)

Date: 11.3.66. Maxirmm marke: 100

Peper II: Group A. PROBABILITY Time: 2 hours.
Maximum marke: 80

1. Ench of the following statements in either true or false. If it

is
true, prove it; otherwisc, give a countor exumple.to show that it ia (15)
false.

Attempt any five only

1) The probability of occurrence of at least one of two events is
the sum of the probabilities of cach of the two events.

ii) Mutuslly exclusive events are independent.

1ii) For any two avents A and B, P(AB) cannot be lese than either
P(A) or P(B). ‘

iv) The conditional probability of A given B is nlways greater
than P(A).

v) If the occurronce of an event A implies the oocurrence of another
event B then P(A) cannot exceed P(B). .

vi) If & random variable takes only the values 0 and 1, then all its
moments about origin exist and are equal.

vii) If the variance of a randem variable is zero, then the random
varinble is always zero with probability one.

viii) If the expectation of the product of two random variables is
the product of their expectations, them the variables are
independent.

2.8) Define the moment gencrating function (m.g:f.) of & randem variable X
with the probability density fusction f(x): )

*b) If X is distributed according to the normal dietribution with mean
and s«d. 0, find its megefs (8)

c) Xy» Xppe++y X are independently distriduted random variables, each
having the distribution N (b, o)+ Derive the probability density
function of

X =

o

n
ox . . )
i=1 .

e let x, y be jointly distributed with the probability density func--
tion plx, y) =2-x=~y (0<xg1, 0y< 1)
= 0 eloewhere

FPind the merginal and conditional distributions: Are the two rundom
variables independent ? (18)

~

Plcase Turm Over
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EITHER
a) sState (i) tho law of large nuphers, and (ii) the contral limit
theorems  (llo proof is required). (8,

b) m objects nrc distributed at rosdon in u cells, oll possible
arrangencnts being cqually likely (m> n). Pind the probability
that there is at lenst one object in every cell. (0!
@ N

From a baskct contiining 2 good und 2 bad oranges, 2 are taken out ot
rancon and kept aparte If one orunge sclected at rondom from these

2 is found to he bod, what is the probubility that this wos the only

bad one in the chosen two ? (13)

Puper II(b):Testa of Significance (Theory)

co L :
Atteopt as many questions aa Tige: 17 hours
poasiblc Maximum nurks :40

Explain by ncans of on exoople what do you undorstand by 'Normal uppro-
ximotion' to the binmomial ‘distributions

A die is rolled 50C tinmes. The occurrcnce of 3 or 4 is dcfined as a
success. Obtain probeble linite to the number of successes beyond
which you would suspect & bias in the dies (10)

Describe tho test procedure that you will adopt in the following
8situationss

a) Ho: u1 a uz Bl H pl > pz oo the besis of two independont saoples
of size ny and n, respectively that come from N(ul ) and
Ny, 0)-
b) Ho i gm uo Hl : a)‘ ao on the boois of n independent rondom
observations thot come froo N(u, o).
¢) testing indepondence in a 2 X 2 cootingeney table. (15)

The averuse nuober of deathe i the river Canvery per nonth was 3.6«
The ounber of deaths in the first month after introducing soue safety
peasurve cooo dovn to 8. Can this be attributed to chonce ? (10)

Write short notco on the following:'

8) lovel of significnnce,

b) large somple tesi vereus enall sapple tost,

c¢) large annople tenst for cquality of proportions in aeveral
binonial populationa.

d) Smodecof's I tost. : (18]



INDIAY STATISTICAL INSTITUTE
Reeearch and Training School

‘One~year cvening course in Statistics 108568
Final Examinatiors (Part I}

(Answer different soctiors in diffcrent groaps)

Date:14.3.66 Mpximum marks: JOC Time:§ - 9 po,

1,

Paper III(a): Vital Statistic® ‘Theory and Practical)
Time: 2 bours
Miximua mrke: S0

(Answer Question 1 whicl i8 compulsery and any two of the
remnining)

Describe a life table.
Calculate the complete expeatition of life ot apn 100 from the
following table:

x L ry
160 20 0-70832
101 - 0.50775
102 - 0.434L37
103 - 0.55813
10t - 0.5:3:t
108 - 2.60351
106 - 0.41328
107 - 0.095 30

(18)

Write short notes on any threc of Jh2 fallowsfng:
(a) gross rcproduction rate
(b) ratc of natural incrcase
{c) stable population
(d) infant mortality rute (16)

Write down the equation of the logistic curve. .
What are the different matheds ¢ Jiitirg it to the actual population
data? Describe one of them in detoils (16)

¥What are the difforent mcthods of »ormln‘_ml Mrojection ?

gxﬂhnn he component method of ‘~+ by using the (16)
stan age specific moria mrtil ty rates over time.

Discuss bricfly the me“hod udxpu.-i by the Jensus Actuary for the cons—

tructfon of Indiau Lifc Tablea {134i-30) frem uin successive censua (16)

returns. . .

P. T. O



INDLWN ST.ATISCICAL INSTITUTE
Rescarch and Praining S<hool

Ono~yeor cvening course in Statistios,(1965-88)
¥ionl Examinntinn Part I

Poper ITI(b):Index Munhore npd Tine Serics
Tinc: 2 hours

Date:14.3.66 Huximurs nnrks:50

l.(n) Explain how Laspeyres' and Pansche's Index Nunbers can be derived as
weighted urithm tic mennr of the price relatives, Establish their
relation with Fisher's Ideal Index MNumbor. show that the Zirat two
index numbers do not sntisfy the 'time roversal' and ‘factor reversal'

tuata, J

(b) The average wage of n road worker per doy was Re 1,19 in 1940 and

Re 2.156 in 1967. The Gonsumer Price Index Nunber: for these years were

96.5 and 123,5. Siow that the renl wage iacreescd by about 58% in
1957 as compared with the wazes in 1840, .
2.(u) Describe the main conponente of u tine nerier,

(b) Determinc the weights of a noving avernge syaten of length five in
ordor to fit o quadrotic trend, Show tha the snne ayaten of wcights
holds to fit ¢ cubie trend ulso.

3. Cortpute the Consumer Price Indix Number for August 1960 fron the
following fijures:

(Averane pricos for September 1038 = 100)

Weights wroportvionsl (o Group Index Munber

Groups total expends ture (iugmat 1060)
Food &0 805
Fuael aned lighting 9 568
Clothing 13 4560
Houge—rent 10 120
Hiscellancons 8 728

4. The quarterly production of eonl in thousandas of tons for o period

of five years nre given belaw:

Year __ Guarterp
1 2 4
1984 35.20 39,17 34,81 36.11
19566 36,90 41,88 48,16 40.80
1956 X 36,10 40,05 20.15 43,00
1957 10.18 44,28 30.0¢ 45,81

Calculate the trend by four—quarterly moving averages amd also the
aeasonal corrections for wvach yunrtor.

(15

10)

(10)

(18)



INDLAN STATISTICAR INSTITUTE
Research nnd Training School

One~year evenjog coursc in Statistice ~ 1965-668
Final Uxamnation — I term

Papor 1V

Datai:15.3.66 tiaxipum marks: 100 Timo: 69 p.m.

(Answor different groupe in diiferent booklots)
Groupv—{o) Descriptive Statis.icr (Practical) Time: 2 hrs.
Max.marks :50
Attenpt all guestiom. WKaximum marks ore imdiceted
. on the right margina

In a competitive exnmination, the distribution of ascores in a certain
subject is known to be mormal with mean 50 and stsndard deviation 10.
a) What percentage of atudenta acorv 60 or more ?

b) If we are interested in choosing candidotea with scores u or

morc, how should u be detcrmined 8o that only 10 per cent of the
candidates are selected ? (6 + 9)=(18)

EIHER
From the results givon below, caleulate

i) tho regreesion line of Y on X.

ii) the correlation cocfficiont between X and Y. @ +9) = (15)
n =48 LX =168.0 LY = 201.1
IXY 612,64 I X2 =12,170.48 £ ¥ =1701.0a
OR

In a partially destroyed laboratory rvcord of on onalysis of correla-
tion data, the following resultr nlonc arc legibles

Variance of X = 9.
The regression cquations erc:
4X-5Y+233=0
20X -9 Y = 107
What are: a) the oean valuwes of X and Y
b) the 8¢ds of Y, and
¢) the cocfficicnt. of correlation between X and Y.

In 8 precision bombing attack there is s 50 per ecnt chunce that any

bomb will strikce the targets Two direct hits arc reduired to destroy

the target complctulye What ia the chance that the target will be
destroyed cooplutely if 10 bouba are dropped ? . Qo)

Supposc that the mumber of tclephoue calls that an operator receivos
between 0900 and o005 hours in o day follows a poisson distribution
with mean 3« Find the probability thot (a) the operator will receive
ne colle in thet peried tomorrow; (b) in the nuxt 3 deys tho operator
will recvive a total of 1 call in that porioed. @4 +0) = (10)

Group (b): Teats of significance (Practical) Tioe:2 hrs.
(Atteopt ao pany questions as you con) Wax.oarke :50

Data given bulo' rofer to the mmscle weights of left leg (X,) and

right leg, (Y,) of 16 rabbits taken at- rondom. Exomine whebler the

means of maeia) of right and left lugs of rabbits ure cqual.

Ploaso Tury Qver
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Rabbit Na. X, Y Babbit Noa x, Y,
1 5.0 4.9 0 5.3 Be2
2 4.8 5.0 10 5.3 5.5
3 4.3 4.3 11 5.3 5.5
4 5.1 5.3 . 12 5.9 5.0
s 1 4.1 13 6.8 6:8
s 4.0 1.0 14 6.3 613
1 7.1 849 18 6.8 8i6
8 5.9 8.3 16 6.2 8.3

Measurencnts on the length of hind femur of nales of two speciee of
desert locusts were tAaken and thc following atatistics were computed.
Do you not thidk that the two spucies differ significantly in respect
of the standnrd devistions of the hind femmr?

Species Sanmple size Mean Stapdord deviati
Gregaria 13 24.21 1.16
Kakko Swarm 0 24.92 164

A randon sample of students in & co-educational college werc asked
whether they suffered from headache. The data clasasified by sex is
given beluw. Doecas this oupport the hypothesis that headache is pore
conmon anongat girl students ?

Suffer from headache

Yes no total
Boys 153 144 297
Birls 133 187 300
Totnl 286 311 597

Out of 10 foseils diacovered 3 and 7 werc identificd as belonging to
male and femnle. Ip this coopatible with sex ratio 1:1 ?

The pumber of accidents in 8 pain road in U:S.A« in three 8uocessive
months were 35, 32 and 20+ Should this ioprovement be sscribed to
chance ? *

Eatimatea of the percentage of employed persons in a certain city
belows Is the differvnce in tho two estinates due to sampling
fluctuations ? . .

Survey A — manple size 2350, parcentage of eoployed persone 39.66
Survey B — sample size 1976, percentage of coployed persons 38.80.

1]

®)

®)

®

)

(G
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INDLWY STATISTICAL WETITITE
Research and Training 3chool

One-y:ar Eveninz Course in Statistica : 1065-66
Final Jort I1 - Exsgination
Paper I : Anolysis of variance and theory of inforence

Answer Grow.pé i anc B in separate booklats

24 iugust, 1960 Full Murks — 100 Time : 3 hours

Grou; . : Analyeis of Vorinnce

1+ (a) Explain tio ‘terns ‘ostioable lincar parssetric function' and ‘'best

)

2.

3. ()

(®)

6. (u)
(v}

eatinate.' T(2)
Yl N yz, Y ore turev raadoa variables with
."-:(Yl) -9 8,
B,) = 8, ¢ 8

B(Y:!) = 93-01, nad

2
V(Yl) a v(y2) - V(YJ) - A > ¢, ond Y1» Yo» Yg ore
indepeniout observations on Yy, Y2, \'3 reapectiveoly ¢
(i) Dxanine whithor B, in (atimable . (2)
(ii) Show that 8 * 36, + 20, is csticabie. (2)

(iii) Obtoin the hest cotinnte of 8 * 392 + 293 + Find the
variuncu of the hewt estipate. (s)

Write down the analysis of variacce table for o two-way classifica-
tion of r rows nnd ~ colrcne with a obscrvations per cell.
Indicate how you will teat che typethesis that there is no difference
in the cffocta of the rov eub—clasaus.

@)
Dederibr the nethod of lenat suered, with spocial reference to
oultiple regresuion annlysis. Arc che least uyuaro estimetes of
the repgrossion coufficivnts the bLes: linear estinatea 2 (“2)
Describe the apalysin o varience preecdurs for testing tha .
simificacce of o regrussiun couffizient. )
Clase rocords (20)

Group B : Elenonts of theary of Statistical Inleronce

Explain the toewn ‘unbinsed vsiinate' of a poranctur. )

Obtafn th¢ Crumer ~Hao lower bound for the vorisnce
of on unbinscd cutinntor « a



6. (a)

(b)

tbee:

=2 =

Ottain *he (axipum likelibood estimute of the parapeter in a
Poisson distribution, based on a randon saople nf size n.

Derive tihe wnoment estimators and the maxirmum likelihood
estinmators for the —ean and stundard deviaticn of a4 nommal
population, given a random shuzple of size n.

Derive the likelihosd ratic test criterion for the hypothesis

Ho: B= cpainst Hl P M=l Dbasec cn a random sanple of

size n drawn from o normal pojulation with mean P and
variance G Explain the tcoting procedure.

‘Wirite short notes cn ony two »f the following :

(i) Suff.cient Statistics
(ii) Dower of n~ test

(iii) Confidence intervals

Class recercs

@)

©)

(6)

@)

(20)
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DDIAN “TATISTICAL INSTITUTE
Qtescarchi unu Training School

Ono—year Bvening Course in Statistics : 106568
Final Zurt IT ~ Uxamination
DPapor II : Soople Survey and Desiyn of Experiments

Anewer Groups A amd D in separate bookleta

25 Auguat, 1004 Full Marke - 100 .Tipe : 3 houre

Group A : Sanjle Survex

Explain the advantages of sanpling over complete enuneration.

@)
flow will you ;rocced to take n random sat of 5t x 100 froo a
field with dincnsions :
2w
M 1Tm
o @)
What ia syastematie sompling ? "Yrite the oxpression for aon
unbiused evtinave of the Populontion mean, from a wample 8clceted
linenr systomnt.cally.
(2+4)

What ie nicant by the preeisior of nn estimate ? Describe any one
nethod of sagpling which will increase the precisionm of the cstinmate,
naking use of available auxiliary information, at the estinatien

(2+5)

Either
What is strotifiod sompling ? Derive Neyman's sllocation for
a simple randep sonmple of size n, when there nre k  strata

of sizes NI' Nop 2oey \’y awl sanpling ia without replncenenta

Also derive the uvxpreesivns for tlie varisnce of the catimate

of populution noau e o (24543
T

Discuss thu method of systountic samplin- nnd bring out its

advantares and diosudvintages- Derive an expression for the

voriance of the mean of a cynteontic sample o (5+5)

Claas rucords » (20)

Group ) : Deasign of Experinents

(Attempt any throe quustions fram tho first 4 questions §-8)

Describe the layout, the podel and the anmslysis of variance of
o rantonized blocks desiym.

Explain hov you would make usc of the analysis of variance
toble to teat

(1) cquality of all the trcatment effocts,
(i1) oquality of two cpocified treatment offocts.

Obtain the axprussion fur the officiency of the randomised block
dosign canpored with thnt of oomplotely randemisdd blook



6. (a)
®)
7.(a)

(®)
)

@)
8-(a)

®)
(e)

¥hot are (i) oein effect, (ii) intornction, (iii) confounding,
(iv) partiol confoundins in relation to a fuctorial exporiment ¢

Conetruct n 24 design in blocks of 22 units so as to leave

all tho oain effects unconfounded. @)
What is meant by a Lotin Square experiment ?

Exploin how you will acalyse the Jatn of such an oxperiment.

Iow will you coopare the ¢ffects of two specified trecatmonts
in o Latin Square experiment ?

Point out tho ndvintares rnd disadvantapes of Latin Squarc ae
copparod to a rundmised blook desipn.

(2+43+2.5+2.8)
When is a desi'm scid to be balanced ? 2)
Dofine n brlanced incomplete block design. @)
With the usual notaticns, show that
i) bk =vwr G)
61)  rle1) = A G-1) @)
for a balanced incamplete block design.
0)

Class roccorde



TMEIAN STATISTIC/ L INSTITITE
.wscarch and Preining School

Ono—y~nr Fvening Course ip Statintics : 106566
Final Part Il ~ Examination
Popor III : Cconoric und Industrial Statistice

answer Groups fi und L in separite booklets

Date : 27 August, 10638 Full Morks = 100 Time : 3 hours

Group » : LCconomic Statistics

1. Explain ony four of the following concepts :

() net value added
(b) . constant prices and market prices
(¢) personal disposable incowe
(1) gress domeseic product
(¢) trensfer poyments
(f) capital goins (1)
2. Either
Whot ure the foctors that you would take into consideration in catima-

ting the national income of A country ? Illustrate your answer with
reforence to india. .

Or :
State the main objectives of the first threv five—ycur plans of Indis.
Critieally examine the achievements duripg these plea=-periods with
apecial reforuncc to arg:culture and industry. (10)

3. Either -

E>plain the conccpt of o production function. Jiscuss th?probluml
that arise in estimnting suck a function statiscically.

or

Distinguish botween timo-series dats and family budget dntas. Discuss
how you would utilise the latter type of data to derive income clasticity
of demand for a particular cemmodity of household consumption.

(10)

4. Clase rocords . (20)

Group 3 : Jucus‘rial Statistics

( Answer uny two questions from questicne K, 6 and 7 )

5. Waat do you understand by Statisticnl Quality Control ? What are the
nos8t camcon worldng tools in SQC ? Give a ashort accountofthe applica-
tion of SQC tuchniques. (1c)

6. Cutline the procedura for setting up control charts for tho following :
(i) average nnd range, (it) frac-ion Jdefeetive nnd (iii) number of
dufocta, with verying sompio wizee.

 Explain the theorctical breis and uso of conatructing the
3 vigma licits in a control chart.

(10)



"7+ hat is 'acceptance sampling pl:m!' ? What is the role of acceptance
inspoction in tho improvement of 'product qualaty' ? What is C-C
surve of o dinple - sampling plan ?

(10)

8. Let X Dbe tho length of a product measurced in mm, and upper
vpacification 1imit be 120 mm.

a) If X hes mean 113 mm ound standurd doviation 3.8 mm what
is “ n ' (proportion oflefective) 7

b) If moan changos to 11%.3Z, variobility remi:ning consetant,
what isa 7 npow *

o) If variobility :hangee to 4.5, menn remsining same
(i-e. ‘113 mm) whee ia n

a; If T o 0.04, G = 3.5 vwhat is b (moon) ®
(10)

9. Claas records . (20)



INDLAN STATISTICAL INSTITUTE
Zedvarch and Triioin: Jeheool
One~yeor Evening Course {n Statistics : 1665-66
final Zart 11 - Examipation
Paper IV :Samplea Surveyw and Design of Experinonts (Practical)

Angwer Groups A and 3 in separate booklets

Date : 20 Auguat, 1060 Full Murke - 100 Time : 4 bours

Grouy i Samylo Surveys

le The followinr table given the agricultural population and agricultural
yiold of 08 tehrils in the rursl soctor of an Indian Statos Draw
three muy xandam pomplce »f X _tehsils vach, uvne SBS. with replace—
ment, on: SRS, without replocemunt, and the othur with probability
proportiunal to agricultural populativn, Dused on the samplue seluoted
a8 obove obtuin estimatcy of the total agricultural yivld in the rural
sector. Jbtuin alwo vstimntes of the variances of the threc ostimates.

Caosent on the rosults.

sl.no of agrs yield agr. population ob no of agr. yivld agr. po=

tehsil of com (in OCO no.) tohsil of corn pulation
(in 020 k3-) (in 000 kgs) (in OCO no)
1 108 82, 14 146 (2]
2 160 77 18 164 82
3 i70 o 16 115 87
4 142 68 17 110 L]
5 189 80 18 30 18
[} 174 85 19 208 101
7 230 113 2 100 53
8 177 ne 21 187 74
° 131 6 22 141 Tes
10 282 | 120 23 258 121
1 138 8¢ 24 221 108
12 201 03 28 140 67
13 182 76
(2)
2. Class roconds. (16)

i Group 3 & bauﬂ of Sxperimants

3. In an oxperinent to study the effuots of gloss tyso (I, I1 ) and
vhosphor ty;n (4, J, C) oo the brightnesa of a TV tube scroen, the
followin;” data on the curront (amporvs) nccessary to produce 8
certain brilitnoso was obtaincd. s malysc the vffoct of the two
foctors (clavs and phosphorms) ond thoir intoractions.

(12)

Pe To O¢



pucsphor type

rlass type o © c
) 20 ac 27

I 20 a1 28

23 268’ 22

u 21 24 ”3

4. Analyev the following bulanced incomplete block uxperiment and report
your findinga.

Dlocks Treatmente and ylelds
1 a) (a) @)
14 15 10
34 @) (2) ) !
‘21 11 12
1ix ) @) @)
18 32 23
v (2) @) @)
21 P14 a1
(12)
. fnalyse tho following 2° factorial experirant.
Slock treatoent and yield Dlock treatnent and yield
I nk ) pk op II _ p npk n k
18 179 135 130 159 202 183 182
944 nk np pk (1) v n X P npk
186 120 181 159 101 138 188 210
(12)
8. Clees raecorda. ()

By

ibee:



INDLAY STATTSTIC.L TNSTITUTE
Twscarch 1nu Lrni-iog ochool

Qne-yenr BEvoning Course in Statintios : 1068580
Final 2art (i -~ Ewnnution

Poper V : Economic Statistics and Industrial Statistics (?rnccicnl)

Answer Groupn . Bnd 1) ipn woparste oookle ta

Date : 30 Aug.st, 1200 Fall farks - 100 Tioe : 4 hours

Group :.: Econonic Statisuies

1. In finding raturn3 to scalc .n Elcctricity Supply, the following corrected
sums of squares aad products wi.e ottaincd :

(»-x) (y'-3) (z-2)
(x=-x) 0.00108¢ ~ 0.034014 04144101
(y-3) 0:0y2358 = 0.002121
(z-2z) 04012123

where x = log (total cutjut), y = log ‘(labour imput)
and z = lo; (ecapital input)

¥t tho Cobb = Douglaa production model and vorify whether returne to
acule are corstaut . 12)

2+ Using constant clusticity formulation, obtain the Engel curve for the
rice ccnoumption from the following data :

Monthly Incore (is-) Sizo of the Monthly expondi ture
of aousche'd. houschold on rice. lis.
144425 5 24400
166,75 3 30.00
15100 7 43,00
165.00 R 37.00
141.5C 7 33.00
132.C0 2 9.00
152.00 8 30.00
242,50 8 406.00
109.25 8 38.00
173.25 4 33.C0
220,50 7 43,00
112.5C 5 43.00
340450 8 48.00
130.25 6 39.00
268,00 7 41.00
20R.2% T 3B.00
247.50 8 an.co
184.25 8 51.00
220.00 ° 70.00
266 .50 6 53.00




-2 =

3. With the heln of follewin,, dota calculate peroonal dispesably income

and perJonul savings ¢

{(Qa. crores)

Grosa nationul product - 510
Indirecu texes - 48
Corporate tnxes - 2
Inventory ndjustment in the corpornte sector e 1
Forcign branch profita - 1
Government bud et deficit - (4]
Personal dircel taxns - 53
Transfer paymcnts to porsone (within state) - 32
Capital consumption allowaace = k2
Undintrioutcd profits of the corporatec sector - N 1
Gross iavestacnt - 72

(G}

4. Close racords « (20

Grou» B : Industriul Stotistics

1. The followin; tuble gives the reasulty of inepection of 100 ~ yd. pieces
of woolen goods :

wiece No. 1':’;.0::“ Dicce Noo ;l:;c::n
1 3 13 5
2 3 14 5 .
3 (] 18 B
3 3 16 K]
s c 17 4
‘8 1 1w 5
T 2 10 1
3] - 20 1
‘9 ? 21 5
e 8 e 4
11 4 23 1
12 10 k2 1
Analyse and comment, 1)
2.(a) A sample-of 400 urticlua is tuken from o manuroctar'.ns process and

20 wurc found to he defochivw. Caleulate 089 uonficency limits for
the purcurntmi's of dofectives in the procous.



)

(e)

A rondom ecmj.le of 4 is to bo sulected from a lot of 12 orticles,
3 of which arc¢ dcefective. Vhat ie the probabelity that the sample
will contoin cxnctly onc defeective ?

An accuptunce plan calls fortue inspuction of a sample of 115
articles sut of o lot af 300C. If there are 68 or less defectives
in tho eample the lot im accepted, with 7 or morc it is rejocteds
If a lot of 5 defectives i8 submitted, what is the probability
that it will bo rcjected ?

asies)

For the sinzle somplin: plan n = 150, & =2, ocalculate L (p)
(probability of pocentanes of a lot) for p = .08, 0.50 and
0.10

©)

Class records (20)



INTERNAT 1ONAL STAYISTICAL EDUC.TIUN CENTRE - CALLUTTA
Ninetcenth Tern (July 1068 — April 1966)

. Mid-Tern Exauinution
Numerical Mathmatics

Maximum Marks-50

Date: 6.1,68, © Time: 2 bra.
10 Al to 12 Moon.
(Anewer as many questione ae you can )

1, {a) Explain the process of interpolation,
(b) Derive Newton's formula for forward interpolation.

(¢) Estipate by Newton's formula for interpolation, tbe expectation of
of life ut Aage 14 from the following data,

Age in years Expectations of life in years
10 35.4
15 32,2
20 2041
28 28,0
30 23.1
[4+8+8_]
5, The following table gives the values of a function f(x) for a certain

equidistaut values of x. Find the value of f(x) when x = 0,524,

x £(x)

0.51 0.5292487
0.52 0.5378987
0.53 0,5464641
0.54 0,.5519392
0.55 0.5833233
0.56 0.5716157
- (87
3. The followinpg arc the annunl premiums in o certain Lifc Insuronce Company
for a policy of Ex.500 payable at death with an agreed bobua,
Age ncxt birth day Annuol prec:iums
25 Bs. 24,62
30 B, 27.82
s Bs, 31,50
40 30,37
45 Bs,12,31
Calculate the premiums ut age 32. 8]

4, (a) “hav iv numerical integrution?
derive trapezeidal rule and sippson's 1/3 rule, 2
(c) From the data given in Chamber's tables, evaluate, J (log,, x)dx
10
i [3+8+10_ 7
5. Solve the following system of linear equations,

1.6x + 0.5y + 3z = 25.24
0,8x + 3y +0,25z=16,87
X 4 0,26ys 2z =18,36 2]

oooolooso



INTEWN, O TUNAL ST.CISTICAL EDUCASIUN CENTHE — CALCUTYA
Nineteonth Tern (July 1963 - April 1068)
Nid=Term Fxanination
Demography (Theory and Practical)
Full mnrks: 100

Date: 6.1.66. Times 2 hra.
2 PM. - 4 P,

1, Discusa briefly any three of the following:

a) Infont mortality rate

b) Perinatal mortality rate

e) 'de facto' and ‘de jure' populotiorr enumeration

d) the uacs of vital statistics to a public health adminiatrator L—'“’J

2. The following tuble givea dota on populution and deaths in two towns
A nnd B observed in a cert.in year.

Town A Town B
age (in yeara) populntion deaths population deaths
under 2 3000 192 5000 300
2-9 10000 70 12000 7%
10 - 19 10000 40 10000 a8
20 - 60 32500 260 25000 190
60 & over 8a500 510 8000 180

Culeulate ng the oge specific death rates und the crude death rates,
b) the standardized deoth rate for Town B toking the population
of Town A as the standard. [40-7

3. Listed below are the annuul Lirth rates per 1000 population in 1938-40
and 1053-55 for a few Latin .werican countrics. State same of the plausible
rensons for the increas: in natality (birth rate) in these couatries,

Country 193840 1953-55

L1 Sulvador 44.6 48.0

Guatewala 47.3 50.5

Chile 32.9 34.4

Mexico 44.1 45.9

Argentina 23.8 24,2 [ 207

000000000



INTERNATIONAL STATISTICAL EDUCALION CLiTIE - Jaucliin
Nincteenth Term (July 1985 - April 1966)

Mid-Term Exomination
Probobility

Date: 11.1,'66 Maxigum marke 100 Time: 2 hrs.

10 A M, - 12 Noon',
{All queatiune earry cqual marks)

1.(a) Por each of the following readom experiments, write down ‘the liat of

(v)

possible results:

(i) A coin and & ‘die are thrown togcther and the top faces
of cach observed,

(ii) From a lorge number of familics containing not more than
three children, one in choscn aod the sex of cach child
recorded in descending order of age.

(i11) A.coin is tosscd until either n hend appears or four tossen
arc made. The results of the successive tosses nre recor—
ded,

For cnch of the following random experiments calculate the number of
poseible results:

(1) From a box contnining 1D tickets numdbered from 1 to 10,
three tieckets ore drown onc by onc, without being returned
to the box, and the numhers reoorded in succeasion,

(ii) From n large group of persoms, in which the minioun age
is 20 poximum age 30, fonr persons are choscn and their
age on the last birthday recorded,

A sample space consists of 3 pointa x, y, 2. In cach of the
following cogecn, certain nuobers are shown agninat eome of the sets
of the somple epnce. Examinc if nusbers con sinilarly be associated
with the other eetn in :wuch a manner that, together with the numbers
given, a probability systen can be written. In cumce where thia is
possible, writc down such a system, and in cascs where this is not
possible, give your rcasons.

Se Number associoted with the set
(x) 2/3

(=) (!f y) 142

(») (x, v) 3/
(x, z) 4/s

(e) (y, 2z) 1/2

( Contd.., )
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3. (u) From a group of 4 boya and 4 girls, 4 are selected at random.
Find the probability that

(1) there are no boys.
(1i) the number of boys is grcater than thc number of girls,

(b) Prom & box containing 10 tickcts numbored from 1 to 10, five are
drawn at rendom. Find the probability that all thesc have even

pumbers on them.

In a lottery, names of five persons Gre written on five slips and
kept in a box. Slips are drawn onc by onc 10 times, cach time the
nope is read and the alip rcturned ‘to the box. What is the proba-
bility that the name of cach person nppears at least once ?

4.(a)

(b) Six identica) balla are thrown at randoo into aix boxes, each box
being capable of containing all the six Mlls. What is the proba-
bﬂn.y that box mo,1 will get 3 balla ?

zbbe:



al EDUCATIVY CENTRE -~ CALCUTTA
(July 1965 - April 1968)

INT ZMATIUNAL STATIY
Ninetccoth T

T
Nid-Tern: Exnnination
Aoxa liury Mathematics
Maxinuou Morks — 10

Date: 12,1.68. ! Time 2% hrs.
10 A%, = 12,30 P,

‘(Abswer as many questions as you ecan)

1. Evalunte the following:

2
(a) _(3_)4;_ -
(a2) (27
10 -8
(v) ag‘i 4} ' [27
(c) log_ 251.132 3
) o s [37
(d) logy 729 + 1og72Q 3+2 @ ) V¥
2, Solve
(n) 4x - 5 = 8 (x - 4) 2]
(b) 0x®- g4x » 767 = 0 (a7
(n)sxaﬁx—l-o [4_7
3. (n) State the binomial theorem for a positive integral index. [3_7
n
(b) Under what conditions on | and q does the sun ‘Z 2 : ) pr T
equal unity? =0 [27
< r
4. (a) If e* Z :: , write down the expansion of
(1) t‘_x/z (ii) o'y [2e2 ]
.-
(h) Vhat §s the cocfficient of xy" in he cxpension of o2 Y7 47
x -X
(e) Expand 2—"‘ in terms of x ond hence aum the series
832 128 12
e Taldie Tul i RN [31]

4. (n) y is o function of x denoted by y = f(x), explain clearly

the neaning of  d¥ . (87

‘ . d x x d 1
(b) Show from firat principles that —j— ¢’ = e or —= log x = = [87



» (contd) -2-

4. (¢) vifferentinte the follnving with respect to x
(Y ox%= px 8 (51) x e (331) (292) tog x and (iv) log (x+ 4) [2.343487

3 - .
X+ «... under certain

5. (a) Given that (tex)™ w1 = x ox®
' condstions on x, °
-
(i) Derive an expansion for (1+x)™" by dilferentiating the
expression in (a)

(i1) Derive an expunsion for lop_ (1sx) by incrernting the

expressions in (a). State cYearly the conditions under

which the expunsions in (i) and (ii) are valid. [T2+241 ]
(o) (i) Vrite down the cxpansion of ¥ log, 12X, '

(ii) lience express log - 5 4¢ the sum of an infinite

serics. 3 <o [3+6_7

6. (n) Vhat is integration? Ly should a statistician learn the

process of intepration? [5]
(b) Find the area between the x-axis and the curve y = x2 .
bounded Ly the lincs x = 3 and x = 1, [87]
(¢) Integrate the following with respect to x.
(i) ax"-8e5x (31) ™ (3i1) (x+2)(2-x) and (iv) logx [ 2+24245
7. (a) "hat is the meaning of [ (n)? 27

(b) Moting that T (%) = 7 and ]Tn) - (n-l)q I(n-1), prove .
. that the function piven by f(x) = L o=x%/5 is n proba-

biliLy density function. 'S [57
(e) Prove tbat the variance of the standard normal distribution

is unity, (37

000000000



INTERNATTONAL STAY ISTICAL EDUCATIUN CENTIL-CALCUTTA
Niueteenth Terw (July 1065 - April 1066)
Final Fxanination
Large Scale Sample Surveys (NSS)

Full Marks - 100

Datv: 28.3.060, Time: 2} hrs,
2 PM, to 4.30 P,

(A1) questions carry cqual narke.
Anwers 8 yuestions 3 from cnch
group, Answer for the two pgroupa
to be given in separaty answer
hcoka.g

GRUUP - A .

l.(n) Describe briefly how the rural sirata have been formed in the 20th
round of the NS3,

(b) Describe how the total pumber of sanple villages and urban blocks
arc nllocated to the diffcrent etates in the 1SS, .

2, thy the current rates of births and denthe are obtained through the
redinn of anople survey in I[ndia? Discuss in deteil the oethod of
emumcration followed i1n the Nationul Sample Survey of India,

3. Fpem n set of eimple questiona for the purpost of determining the
labour force stotus of a person, The reference puriod bring the seven
doys preceding the dny of enquiry. Briefly discuss also how the
Answers to the questions nay be utjlised for the apecific purpasc,

4.(a) Define vimible, disguised and potentinl underenployment. -

(b) "The prospocts for studies of potentinl undercoploynont arc leaes
encournging thun for studies of visible and disguised undercuwployrent”,
Justify Lhe above statement.

B, A survey wos conducted to examine the optiwun reference period for
collecting data on morbidity. In the survey o wucber of households
was visited for thc engniry in vach enlendur nonth on ench calendar
day. On the first viait (lst calendar dny of the ounth) the data on
norbidity were collected for the precuding enlendur eonth with the
date of onset nnd recovery, if teruinated. On the second and subse-
quent visits the refercence period wus the calendar day preceding the
dny of viwit,

You have been asked to annlyse thy data. What tuhulation do
you propade to take to atudy the objective of the survey. Define the
rotes yau propoac tn the tabulation.

84 Defince “enterprise houscholda”, Vhat are the different types of
enterpriscs followed hy the meobers of o houseliold, Describe how
you can estioate the national incone generatod from emall scale
vanufacture sector,

P. T. O,



7.{a)

)

-2-

GROUP - B

Define the term ‘houschold' and 'hounchold consunption' as used in
the NS5S- consurier expenditure vnquiry.

Give an-idea of thc NSS consumer expenditure inguiry stating bfondly
(i) items covercd (ii) type of dato collected nnd reference period used

(iii) procedure of imputtion of values ar ndunted in case of nom
monctised consunption (iv) purposes for which the data ore used.

Prepnre a brief questionnnire for o sample survey on laud holdings
which is intended to cover the following information:-

arca dietribution of housthold ownorehip holdings and extent of
1and ‘lecscd out by houscholds,

proportion of arca sown under cereal crops to total aren posscssed
(i.c. lund owned plus land lcosed in minus land leased out) by
houschealds.

Specify the method of collection of data, refcrence period for co--
1lecting different items of information and definitions adopted in
the survey,

Whnt iteas woule you include in your schedule of cnquiry for a Oapital
Foruotien Survey? How would you trent the used naseta ineluding land
while supplying nn cstimate for enpital formation at the national level?

Indicate the cidef foatures of the Annunl Survey of industries with
particular reference to its scopr and coverage.

Vihat are the different types of frames used for sclection of sample
plats in o village for the land utilisation swrvey in the NSS. Live
the order of your prefercnce for the difftould types of framcs sta-—
ting rcasona,

00000000000



IHTERNATLOHAL STATISTICAL EDUCATIO. CEXTRE - CALCUTTA
Ninteenth Torm (July 17€5 - April 1966)
Finel Exerination

Statintical Quality Control (Specializetion)
Full narks - 10C Tine 3 houra
Drte - 30. 3. 1966 2 p.o, 05

Excuincgs nay refer to their owa note-book nnd the stetistical
i ble distributed by the lecturcr.

1, Thue following trble is a record of the room temperaturc of a
shw.micel factory "x", and a quality of the procuct "y". The speci-
ficotion of y 48 40 = .,

X Y X Y X Y X __.
21.5 60 23.0 65 25.0 53 27.0 25
21,5 70 23.5 34 25.0 43 27.0 17
22.0 65 24.0 44 25.5 25 27.5 2
23.0 38 2:.0 34 25.5 29 28.5 17
2%.0 65 24.5 34 26.5 32  _29.0 6
(1) Draw the ocrtter diagrrm. (15)
(2) Conpute the mean and strndard deviation of y. (15)

{3) Find the percentage of "out-of-rpecification" from the meow
snd astanderd devietion of y, sssuming thet the distributin- ¢ ;- ¢
rornal. (Use the nornecl distribution tabls). .-

(4) Compute the standard devintion of y after the inatallation
of an air coanditioncr ot the foctory, which will keup the room tcmpu-
rrture x constent. (Hint: At first you should computc the correla-
tica cocfficient of x and y). (15°

(5) Draw thc rcgression line y=a+by on your acatier dicgram,
end find the roum tomperaturo x to oect the specification of y. (15}

2. A seloctor of telephone conzists of thr.e kinds of pletes
.nd the stardard deviatious of their thickncssir arc given in the
following trble:

Nene of plete Nunber of plrtes Standard deviation
usud_in_c scluctor of o yletg

Fregs terwminel 20 15 micron

Small ingulator 20 25 micron

Larpge iagulntor 10 30 nicron

Corputy the stenderd deviation of thu thickneun of the eelector
vhick 18 mnde by esswucbling tho plates st random. (25)



TUTERNAT IUNAL STATISTICAL ETAUC.CIull CENTRE - CALCULTA
Nineteuvnth Term (July 1085 - April 1080)
Final Exasiination

Speoialitation — Demography
Full Marke - 100

Datv: 30.3.66, Time: 3 hra,
2 P.M. to B P.M.

1., Write ahort notca on:

(a) Crude birth rate (b) Total fertility rate
(e¢) Met reproduction rate [207

2, Table 1 given the age diatribution for fcumale po:mlation
(1061) for u certuin community 'X'. The female life table
population (1961) for the same cosrunity is shusn in Table 2,
Compute the ope distributioe for the female population for
community 'X' in 1971 under the following nssunptions

i) the uartality condition remains unchinged for the
period 1901-71
ii) the General fertility rate (G.F.R.) falls lincarly
from 160 per thousind (1961) to 150 per thousand (1971),
Totnl number of Lirths
[G.F.lt. per th 1 - - X
Mumber o: females in
the age group 15-80

iii) the proportion of female birtha te total bLirths renains
corstant throughout the decnde 1961-71 { = ,47)

Table 1: Age distribution of Table 2: Life table population
fepale population 1961, for females 1061,
Age No. of feunles Age group Life table pop.
group x to x+§ in the age pgroup
x to x+3
5LX

0- 3 1392 0-35 396,226

5 - 10 1331 5 - 10 346,852

10 - 18 1150 10 - 18 326,558

118 - 20 1033 15 - 20 315,006

20 - 25 030 20 - 25 305,308

25 ~ 30 830 25 - 30 200,516

10 - 35 725 30 - 35 268,050

35 - 40 6800 36 - 40 210,302

40 - 48 488 40 - 45 212,070

45 - 50 410 45 - 50 184,120

50 - 55 338 50 - 55 155,201

86 — 80 268 85 - A0 126,328

60 ~ 66 104 60 - 65 98,083

85 - 70 123 85 - 70 71,442

70 « 181 70 4+ 06,030
Totnl 10,000 Radix of the life tnble

1, = 100,000 [

3, Deacribe Reed mnd Meroll or Greville's pethod of constructing
on abridged life table.

4, Dinacues bLricfly haw a atutintical ovaluation of the discase
patiarn in a community could he nnile, [20_7

60000000000



‘Date: 30.3,86,

IWTEMNATLUNAL STATISTICAL EDUCATION CENTIIS - CALCUTTA
Nineteenth Term (July 18065 ~ April 1008)
Final Examination
Economctrics - (Spccinlisation)
Pall Marks—100
Time: 3 brs,
2 P.M. to 6 PM,

(Answer the following questiong .
All questions carry cqual wurks.)

1. V¥hat is the Parcto law of income diatribution? Write down the density

2.

function representing thc reldtive frequencics of such distribution,
Do the data given in the following table follow the Pareto distribu-
tion? Obtain the Pureto cocfficicnt from the given data by the mcthod
of least equare¢s talting a sujtable subaistence value of inceme,

Table: Showing percentage of families by monthly
family income of Delhi,

monthly famfly’ percentage of
income funilies
(8s)
o 0 - 80 . 0,18
680 - 75 . 0.20
75 ~100 1.31
100 ~150 0.59
160 -200 12,47
200 -300 25,09
300 -500 26.88
500 -760 8,38
750 -1000 3.88
1000 -1500 3.18
1500 & above 2.0
all clasaen 100,00

What is Cobb-Douglaa proilnction function? How would you dévise a
statistical test for the oxistence of return to scale in production
(incressing, constant and diecrcusing). Associave the order of homoge—
neity with the sun of the exponent. Fit a Cobb-Douglas producticn function
to the fnllcving Indinn time scries data, Interprote tha eatimates of the
exponunt uf thae production fanctinm,

year index at constadt price index of
outjut capital cnployeea
1056 100 100 100
1057 101 105 106
1058 101 111 101
1950 107 145 108
1660 116 182 109
1001 131 186 112
1062 140 240 119

P.7.0.



3.

2

Write wbhat you know obout demond curve? Vhat is constant clasticity
Engel's Curve? Show that thc exponent of the curve is the vlasticity.

Do the fullowing daia obey the rule of denstant clasticity Engel Curve?
Ohtain also the estiate of elasticity from the dnta given by the rothod
of least mguares.

Table: Showing nvernge fomily income nnd expenditure on
{o00d by monthly family inccne of Delbi.

monthly family averagye family avernge family
income income expeniditure on food
(k) (&) (&)
0 - 60 51.89 33.38
80 - 7 63.84 R 37.37
76 - 100 83.91 67.58
100 - 150 131.99 88,31
160 - 200 172,92 101.68
200 - 300 241,12 132.87
300 - 500 374.32 178.38
500 - 750 591.09 228,20
750 ~-1000 ‘868,45 281,64
1000 -1500 1134 .24 327.04
1500 & morc 2734.51 384,00

0000000000000



Dote: 30.3,08,

1.

INTERNATIONAL STATISTICAL EDUCAT1OM CENTRE - CALCUTTA
Ninetecnth Term (July 1965 - April 1868)
Final Exnmination
Specialisation — Data Proccssing
Maximus marks=-100

Time: 3 hra.
2 PM, to 6 P.M,

(Attempt all questions, Pigures in
the pargin indicate full marks,

Por ench of the following, detcrmine the type of quantity and whother
it is valid or invniid. If invalid give reaacns.
(a) - 42,320, (b) SYEED (+1) () 75 E -9
(¢) MAX (N * 3 -4) (o) INTEREST (107
Shown bclow are a number of mathematical expreesiong and correaprnding

FORTIUWN expreunions. All contain at least one error. Point out the errors
and write correct cxpressions,

Mnthematical cxpression Fortran expression

(a) (x + v)? XeYe®rg

Xe2
(b) Yea X+2.0/Y+4,0

):}
(e) o Ap / (c s 2.)
(a) ;N (X /Y) *» Nt
CxD p

(o) *FrCrE A/B+cp/rYell 18

Write the form in which the following constants, used in FURGILN
otatements, are storcd internally. {modulus and mantissn buing 6 and
11 respectively)
(a) 624 (b) -2345671 (c) 42, (4) +32,42
(c) 426314,1236095 [10
Stute the velue of A or I stored as the result of ench of the following
arithmetic statements nnl whether the resuylt is in fixed or floating point
form,
(a) Am2%0 41 (b)) A=n /3 () I=2%(10/4)
(d) A =2, * (10, / 4.) (e)1=10/4+5/4 18
Examine the following FORTRAN statcments and list the errors, if any,
Give the correct stutenents.
(0) BATE = (DIST * * 7 * # V) « #» %1  (b) AT(B) = 4(T +3 /4 % V)
(e¢) DIMENSTON, X (15, I) Y(10) (d) Go TO (48, 52, 34) B
(e) IF (J - B(:M,N), 25, 30, 30 (2) DO, 6 A= X - 1, 60
(g) X(0) = ¥Y(1) - Y(6) / 4T * € — 16 (h) I SENSELIGNT, 6, 45, 40
(i) SUM  « 4,0 * 1/ (A =B * FLOATF (J)) (j) IF (SENSE SWITCMH 4) 11,12,13
0 7
By including & Dimcneion stntcment write o FORTILN prograome to form [3 7

the sun und mean of the 50 clements of a one~dinunsional array name:
AGE and place them in ASUM and AVER respectively. Assume that the values

of the clements of the array arc nlready stored. [ 0 7
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(Mmower sny FOUR questisns fyem Q.1-6.)

Write a short nete on ratic catimation, "hen is the retie setimate
more ¢fficiont than the unbissed estimate?

What are the and a4 of malti-stage sampling?
Give tho oxproasicns for Y and V (Y) in a tyo—stage design with
simplo random aampling with roplacement at the firet atage and
sémple rendom sampling without replacement at the scecnd stage.

Desaribe tho general features ef the Hationel Semple Sarvey, (KSS)

Desaribe the sample design samd the estimatiom procedure of the
20th round of the NS5,

Duseribe what ftems of information are calleeted in the populatiom
sahedule 18, What extya itcos you would suggest to colloot and
why? Define the turma: birth-rate, death-rata, infantile mortality

rate, fortility rate.
Deseribe the Urban Labour Parce Enquiry ef the £0th rwund.

Practical an formatioa of rurul strate (50 marks reserved).
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