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SAMPLING TN POPUIATION CENSUSES

This note covers only a osmall part of the total field relevant
to the problem of sampling methods 1n conjunction with complete
enumeration, namely, the applicaticns of sempling likely to be suitable
for countries with relatively little exuverisnce 1n either consus-taking
or in sampling.

About thirty countrics are planning to tazke population censuses
(complete enumcrations) eround 135C. Since the usefulness of sompling
in conjunction with & completc ccnsue has been discussed widely since
1940, an indication of the particular uses of sampling in this connexion
will be helpfuls It is considered necessary too to indicate the possible
pltfells which mny impalr the reoults, and to suggest methods which are
suitable for adoption by Govermments which have little or no sampling
experience.

The successful application of cempling metheds in population
censuses in certolin advanced countries has arouscd inberect in other
countries which only luck traincd personnel to organlze slmller sampling
operations. A useful step may be teken, therefore, by suggesting slmple
mcthods which may be used by persons with no special expericnce in
sampling. Such sugrestlons are likely to prove accepieble to the
adminictrotors. They wey be useful too in domenstreting in e 3ixple
way the basic ideas underlying rendom szmpling as compeared with sampling
by purposive ~elcctions Thirdly, if the szmpling based on thesc
suggestions producco accurate results, thon the edvantages from the point
of view of tlme, costs and organization, will bc demonstreted in
practices Fouwrth, sanpling on these lines will provide initlal
practical training for techniclans, and finally, the temptation to try
out complicated thcugh-attructive sampling schemes will be
considerably reducod if the outlines for simplec schemos are easlly
avalleflde .« | 0\ f Ty
Gencral .

fTheré-é&o a nuftber offways in which sampling can be applied uscfully



’ﬂiﬁmﬁotnng alditional aata. Secrnd, £ the tabulation of complois roiiorns

‘%ekes & lorg time - ecuetimes vearc - sapling can bo ucod Too
fdbfaﬂn;ng guick rrelimlasry veevlta., Third, an esvrscisbls caving in
ﬁdmﬂ and money can be effected by uvsing @z .pling for croce tebulations
in ptudles of inter-ralationshipe am-y the characteristics of the
ﬂppulation. Finall; , sampllag metholo can wlso be used for cantrolling
ﬂhﬂ guelity of clarical onereticns: pvt 3In view of the cumplex
ﬁhnhnicalities involived it is sugzarsted +hot oo shtempbs 4o apply
anlpling in this particulsr fi31d be mede vnlses the rervices of rorsons
unil conversant with auellty contreol wvethods ave avallable. Discuesieon
ﬁf thie point has thesefore been ercluded from this napor.
y,f. Tha proper ovpgenirzaliion of csznsas onerations renuires much
n#réﬁﬂratory work, This incluwdo:s the <deterwmiration of territorial reglons
ﬁitﬁiu a country and then the dimarcation ol smweller civil divisicos.
Dividing linec betwesn the rogions should bo properly indlcated and a
i fi;ﬂﬁ of the smaller divislons prepeya’, The divizgions maey then need
ﬁ@ﬂ“aa ¢ivided into furthor suvbesectionus in one or & number of succecsive
st;gps, to indicates the operatloral arczs of the fleld units., The arcas
in evary stapge of Adivicion should be clcarly delimitad and complete
Iiste of such areas prepared,
Lt The mmallest dlvidel ares, for consue purposes, will be a unlt
.' at!‘ arss which will be suiltzhlo in nize for cn emumerator to cover within
I e ﬂpec"‘ad period of time, This will bo callod In this paper an
‘emumeratiOﬂ unit" . The vni4e will not be oqual i slze all over the
nauatny In urhen ardee vhare tho dansity of peopulation 1s high, the
nmita will be emnler in area then in rurel eroas vhore the denslty
la low. But whatsver th) size, the bonnlsries of tho units must be
.clsarly dafined in rrier to evold overlapping. I urban ereas the
lnnmerﬁtiOﬁ unit may comjrize sne or meore bloecks., In rural sreas, the
wnidt moy be equal to the size of a villajpo., Ia the opea comntry, whcre
such a distincticn is moale, the units will provably confora with
‘ameap limited by clear zaoproghics) demarcetions.
: In this paper tha follovwing terms will boe adopted for the
puccessive groupin~y of areas, A numver cf courercotion units wrill be
“Snecluded in an "enwersticn district". A mwber of enuzeration districts
'--'l‘:t-il be included iu a "eounsy" exd & mumber of countica will be egual
%0 8 "civil district". It is likel: that very oftun ike areas
' delimited for cenens purposes in successlve rueps will conform with
lim!lar suceaceive celimitations of the administrative areas. Possible
; .mun]tlcwn will be epumeration vaits, (probably urban areas), too small
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tc te rdminiletrative areas, The terms, civil district, county,
enuneration district, and enumeiration unit heve boen uced heze an
1lluctraticne and for the convenience of reference cnly and are not
suggected fcr aloption in any country. The method of dividing end
cemercating areas will depend ontirely on conditions in the country.
2. Collection of additional data by sawpling

liature of the additional data

The number of subjects which Govermments llke to incinde in a census
guestionnaire will vary according to circumstances., Generally speaking,
countries which have no elabourabte cenuvrs orgenlzation or adequate
technicel staff will find it practical to collect information on a
small number of epecially important topics, such as total population,
ago, sox, merital status, end scme economic characteristice. On a
broader view, however, thers ere subjocto of considerssble demo~ranhic
interest. The Urited IatIons Populaticn Commission, for instance,
preparad the following lirt of nubJjscte:

1. Total popnlation

Sex

. Age

v Plece of birth
. Citizenchip
T. lother tonpgue

2
3
4. QMarital statue
5
6

. Educationzl chnaracteristics

9. Fertility data

10, ZEconomie characterietics
(a) Totel econumicelly active and inactivas population
(b) Occupation, inductry, and industrial statue
(c) Populetion dependent cn various types of economic activities
(d) Apricultural population '

11, Urben anl rural population

12. Houceholds (including relationship to household heads)

The Commission pointed out, hovever, that ctatistics on total
porulation, sex, ege, marital stetuc and economic characteristics were
speclally important snd that countries with 1ittle or no prcvious
experience of census-taking should ceoncentrate on these subjects.

In deciding what questions to include in the questionnaire, a
Govormmont may draw a line between thoce questlons which are basic
to 1t and those which are usoful but secondary. The basic questions may
be included in the cencus guestionnaire and the supplementery onece may
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be “he subject of a gaupling dn.oivy, There lg, apairn, 2 cobooory oF
inforaation sueh as fertility deip, vherc tle vepurate particulsrs Lor

the smeller areas of a covubry ere not so inportent as the overall plcturs
for the larsesxr reqlonc or for the whule country. Cempling nay be
vsefully epplled tn ¢oll=¢t th's %yps ¢ date also.

Semplo unit

Vihet is the bect raarle unit? The cholce lies between an individual,
a group of individuals, and an enureretion vnit, exy of which mar be taken
es the sample unit, In the Un'ted Staitos, durirg the 1940 population
censui, the Individual was teken as the wemple unit Tor edditional questions.
A sheet of paper containirg %0 lines ¢n e¢ach side - cach line for an
individual - wlth suitabie colurn readings vwas udsed as a gquesticonnaile
end the sample vas selecied by aezignating 2 of the 4C lines on each
glde ag the rample lines, Mhe space ifor adceltionel pearticulars for
personsg enterel on the sample lLines wos proyided In the questiomzire.

Tu this coupexion, Lt vhould Te noted *that there is a danger of
biesed sample selection if the enumerators are not fexilliar with the
ldeas underlying the raniom process of selection, XIven iIf the lires
are degignated by a randmm proccss and the enwierators are Instructed
to enter the msubere of aouseholds in a certaln order, the tlendeucy to
put en adult in the sample lino luestosd of a child will probaebly te
found very widernpread, bacanse most of the svpplsuentary questions will
be relevant to adults cnly. 'Where ncither Intcresive training on a larze
scele nov intensive checging and subsequent correcting are poazsible, it
is recammended thal indieidosls should not be tnkern ac the cemple unite.

The came genersl renarks apply to the yrestiorn of chooslig a
group of individuals sey, a hougegheid, = the semple unit. If the
Initlative of selecting or identifying a hoveeheld is left with an
enurlerator, there will b2 a rlok of biased selectica. Thls riclk can be
minimized by tralning the enumnrators cnd by Intencive f'ield supervision,
but orgenizationzlly, this will not be poesible in many countriec.

It 1s much ealer to take the enumcration unit as the sampie unit.

In this cese the emwmerstor has no selection to meke., Ho will make

a complete enumeration of all indivilueles within the limlte of his

area and no nuestion of 2 bianed selection arises. The nelection of
sample enumaretion uwnits can be rmede centrally without involving the
enmmerator, The adoptica of the erumeration unit as the sample unit is,
therefore, strongly recommernded.

/Sampling
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Samnling fraction
The slze of sample suiteble to obtaln the results with ascuracy

within required corfidence limits cezn te determined, provided scme
previous informetion about the dispersion of the sempls units in relation
to the characteristies under study iz available. Vhen the informetion
regerding dispereion ie not readily avallable, it is often worthwhile
belore underteking a semple swi'vey on a lairge cocale to organize a pilot
ourvey to obtain, amongst other particulers, an estimate of the stancarzi
error of the mean of one of the main characteristics under study. 'he
nececcery sample cize can then ba determined on the basis of (&) the
ectimated standard error end (b) the limits of accurscy required of

the rerults.

However, in the caec of sempling teken in conlunction with a census,
the organization of a pillot survey to uhtain information for ascertaining
gample size 1¢ unlikeiy tc be worthwhile,

It will usually be best to adopt a semplo elze which will be
organizationelly convenient anl which will be regarded as adequate within
the aveileble resources. From the point of view of minimizing additional
work, a sample of 1 in 20 may be fcund quite convenient. If aseparate
ectimetes for smaller areas euch as civil diebricts or even countles
are considered as lmportent, then a higher fraction 1ike 1 in 10
may be suitable.

If it 1s assumed as an 1llustration, that on the whole, one
enumeration unit out of every 20 will be selected as a semple, then the
next point to declde will be how thece camples should be distributed
between diflfervnt areas. The slmplest way is to have a unifoim sampling
fraction of 1 in 20 in all the reglons and in all the civil districts,
The working sampling ratio will, however, in that case, vary clightly
fror district to district becavse the total of enumeration units in mont
of the districts will not be exactly divisidble by 20 and approximations
wlll have to be mude such as 1 unit for a remalnder of 10 or over, or
none for a remalnder of § or less. Vhere there are speclal reasons
for cleser study of certain areas (e.g. depressed areas) a higher sampling
fraction may be used.

©ince, in practice, the sampling fractlion is seldom uniform for
all areac of the country, the proper method of arriving at the regional
cr country totals will be to estimate the totals for the civil diotricts
(or even for the counties) first and then to add up the distriet totals

/to obtain
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to obtein totale for the lsrger mreas.

The teking up of a number of areas only for the select’ w of
sample enumerction unite withir tho=ze srsas ratiher than selection of
pamples from all over the couutr;, is a mothod vhich can elso be adcpted.
The adoption of such a rethod is no%t, however, advisahle unless the
reasors for economy are compelling. The pilcture obtalned from such
an invegtigation will bve only repional and not noticnal, The picture
will be national if the regious are so chosen as to reprasent the whole
country correctly. But, Tor a correct relection in this case &
consldersble emount of regicnel inlommnetlon murt be available befcrehend,
It will not therefore be advisehle [or countries lacking up-to~date
and detalled reglonal data to orpenize susveys on the bacls of a Tew
selected regions only.
Samnling prccedure

The selection of semple units vurpcsively in order to make the
sample representeilve of the uggregate population ie not comsidercd a
correct method. This wethcd assumes, cn the part of the selector, a
complete kuowledge of the character of the semple units which in practics
ic fer from complete. A8 a vesult, thie kind of selection by Jjudgement
will very often be hiased. Avranging all the unlts of a populetion
into camparetively hcmogeneous groups on the basils of avallable
inforration ig, however, uecefnl. This is what is knowm as stratification.
For .empling, a part of all the unlte arrvanged within a group has ctill
to be selected and the best wey of doing s0 is to select the sample
unlte by a randcm prccecs whore the chance of inclusion of each unit is
equal, If each unit hac an coual chesnece of being included in a sanplc,
the variebllity of all the units within the stratum will be reflected
in tke czmnle.

The sample units should invariably me sclectei at the centrel
censua office. Ccmplete liste of censueg enumeration units for each
clvil dilstrict wlll be rreparcd during the preparatory work end frcm
these llstn sample unitc cen be selected with the help of random nvmbers.
The recjuired nmmber of cample units for eoch ~ivil diestrict cen be
deduced by applying the sampling fracticn to tho digtrict total.

hnother method of cauaple seloction is to select enumeration units
from the llsts at equal intervale sterting with & random nusber. TFor
Instance, if 1t ie decided that the sampling frection will be 1 in 20
then every 20th emumeration unit will be selected frem the lists
starting with a number =2t rendiem. This method of systematic selection

hags been adopted in many caszs becanse of 1ts simplicity., The method
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s censidered epproximately rendem Lut the only risk is that 17 there
ic eny regnlar periodicity emonzst the sample units whose ampl!tude
ie egual to the interval of sampie selectiion, the sample will be blased.

In orcer to reduce the volome of tabulation work at the central
office, some countries fcllow the practice of tabulatinrg data at the
field offices, The office iIn charue of operating work in a census
enugeration district will tabulate the prilrary data and sead the results
to the higher office and =o or successively to the central office for
finel tebulation and analysis. The editlng of primary data and the
tevbulation work are likely to vary in standard froa one erea to ancther
in such a system and on the vhole, tha guallty of the work 1s likely to
suffer.

The present tendency, therefoie, is to centralize editing and
tebulation in order to have a vniform standard and to obtein a better
quality of work., ith the Increasing use of machines in tabulations
this tendeney has heen further accelerated.

Vhatever the form of orgenizaticn in tabulation - centralized or
decentralized -~ the stsps to be talken for estimating total figures from
the sample data will be similar. Firsi, the civil district totals,

(and if necessary the county figures; will be estimated from the

figures of sanple enumeration units witiiIn the clivil district by
multiplying by a factor inveree to the woiking sampling fraction. The
resulting eivil district figures will then be combined to obtain ectimates
for the whols country or for the larger rogions,

Anain, irrespectivs of vhether the system 1s centralized or not, the
separate flgures for each sample enumeraticn unit for tho vhole country
st be available in the central office and wrasures should be taken
to ensure that the fleld offices supply such separato figures for the
pample unite. These are the particulars on the basis of which the
standard errors of the estimates for the country, larger areas, or civil
districts, will be calculated.

There 1s a tendency to exclude the calculation of standard errcrs
in order to avold additional computetional work, This usually arises
from lack of appreciation of the valus of standard errors in Judging
the accuracy of the data, or of the significance of differences between
ectimates, OSince conslderations relating to costs are usuvally the
restricting factor, a possible procedure is to calculate the standard
errors of one or two important characteristics only and to cmit the
cnlculations regarding the rest,
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wWien the reculte of suck sampling invertigetions aro publlrchoi, 1t
1s reccmmende’ that the relevenit stsalsrd errore be alsd inelulzl in
the publicaticn. In this cornexion, ettontion is drown to the recommentaticns
of the Sub-Cummisslion on Saupling on the prepavation of vampling cvrvey
reports (fee Statictical Pepers. Sexies C. No. 1 iscusl by the
Statistical Office of thr United lirtiuns).
- [Guick preliminery resulus by nempling

- o g L

Ao geparate entrles in renpeet of evers- individnel in a ccuntry

tabulstion in very lavge indeed, and the periocd between the actual
enumeration and the putlicaticn of the raoeults is vsuslly long, Saunling
cen be vsed, and hae beern ueed In rany countries, to select a part of
the total data for tatulstion zo that the preliminary results on
topics of immediate and (ernersl intereest, such as structvre of population
in broed ege-groups, sex, and ccrtain ecunomic characteristlcs, may be
publiched in a short time,
Sample unit

The cample unit mey be en enumeration unit, a group of individuals,
or an individual, Hove it is desirable tzat the individual be tallen as
the cample unit, The incividral is also tre unit cf enureration in the
census and perticulers of samnle irndividralc selected from all perts of
the country will give more accurate recsults than that obtained from
larper and less scattere’. units, Sincs the procsceing ie done in the
central office, the difficultiec refcirel to (rame M) vhen individual
sempling is attempted in the field; o no¥ arise,
Samplirg fraction

Since the ramnling method 1is applied in this case for e ¢nick
preliminary return snd since clinderd errors of the estimates are of no
practical value, the sizc of the semple or tho sempling fraction will
depend on the orpganizaticmal converlence and on the time in which it is
plarned to publish the flguresz. Usucllyry, = sampling fraction between
1 in 100 end 1 in 20 will be gquite azdeguate,

Sampling procedure

If the form of m corsus gquestionnaire is a shest containing a number
of lines with eech line neant for a person, then the sample lines may be
selected at regular intervals or by a random process whichever is found
convenient, The chooeing of a campling fraction may also be a metter of
convenlence, If, for Inctance, a quecticnneire, including both silies
of the sheect, conteins 80 lines, a sampling fracticn of 1 in 100 will

f N T S
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be rather inconvenient for eselecting samples. Ons in &C will be a more
convenient fraction, In sich a case a {lxed line from each sheet may
be selectel, if the selecticn ic made systematicelly; but perhaps the
better vay would be to vary the line samewhat fram shaet to cheet.
Say, 4 or 5 rendom mumbers batweon 1 and 80 may bo selocted and the lines
in the congecutive shoeta way bo selectod es indicated by the random
numbers., The whole order of nuumbers will then be »epeated continuously.
The use cf fewsr numbers and their repotition will be more convenlent from
the pcint of view of spsed then the selection of sample lines on the
basis ol a larger set of random nuauvers.

VWhere the form of a census questiornaire is a emall slip each meant
Tor an individual, the semple slips may bo sclected on the basls of the
serial number used in each enumeration unit, Smuapling fractions .ike 1
in 100 or 1 in 50 will be found convenient for selecting samples because
the £1ipc vith serial numbers onding in 00 or in 50 can be sorted out
camparatively easily. The process of rendcm selection is likely to
take more time,
Tabulation

Whatever the sampling fraction selected, the working sampling fraction
will in practice vary namswhat between different enumoration units
because ol approximatiors and minor errors. Hence it will be more accurate
to estimate the totals of the emsll areas first and to combine these
fimres to obtain the totals for larger areas, The eatimating of
separate totals for emall areas lile the enumeratlion units may be an
unnecesgsarily detailed procedure to obtain preliminary resulte and,
therefore, eseparate totels for lerger areas like civil districts may be
estimatad directly frcm the samplo resulte by using appropriate
multiplying factors. Cuch fipures 12y then be combined to obtaia
»egional or country totels.
4. Croes-tabulations by sampling

The census data provide a rich source of information for studies in
social ani economic fields. The informaticn on inter-relationsh’ =z
between various factors requires more intensive investigation than is
nsually permitted by the msin census tebles. Such investigations can be
more suitably done on & sample basis, Not only from the point of view
of coste but also from that of time and the difficultlies of orgenizing
tabulation on a large scale, sampling, in moet caces 1s probably the
only practical proeedure.

lThe guestion
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The question of the adeonac; of the size of & sanple will deyuend
on the neture of the gtudy nndestnken and cn the evailable vetources,
However, the data recla*t:ng to (a) ramnle enuneration units or (b) samnle
persona gelected for preliminary tabulation may be the siavlbing baniao
for suvch e study, The vork of selecting Tfrech samples from the recomvis
of the' total populaticn can thus be avoiied. Even the volime of data
relating to sample enumeration units, or sampls persone ror preliminary
tabulation, may prove %o be unnmscencarily Joygs for such studiss, Tae

data, in svch cases, can be further roduced by sgarpling,

- -





