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INTRODUCTION

1.  After the figures of total population, the most important information
vhich any census or demographic survey should aim to collect is that on the
distribution.of the population by age and sex. This information is.eséential
for almost every aspect of developument planning - for studies of employment,
manpower, and the economic structure of the population, for educ¢ational
rlanning, for the analysis of fertility, mortality and population growth

and for the construction of population projections. Unfortunately in Africa
the accurate estimatiun of ages constitutes one of the most difficult problems
which face the census adninistraticn, simply because of the widespread

ignorance of age in +he orthodox sense of the completed number of years.

2. In recognition of +he peculiar impcrténce and difficulty of +the problem,
the First Working Groupy on Censuses of Powulatiun and Housing whidh ﬁét

in Addis Abeba in June 1965 recommended +ha+ "+he Uni+ed Naticns should
~sponsor & study of mis—statements of age in African censuses and of possible
methods of improving the data." This paper has been prepared in response

to this recommendation. It is dividsd into three main varts: the firét
describes the patterns of age mis—stztemeant evident in *he data obtained

from African censuses anc surveyss; +he seccend discusses methods of collecting
the age data in the field; the *hird suggests methods of rectifying the

figures after *hey have been collec+ed and tabulated.
I;, TUE PATTER s OF AGE MIS-STATELNT IN AFRICAV CENSUSTS AVD SURVEYS

3. This study is no+% the only analysis of patterns of age mis-statement
t0. have been made in recent years. Since the fecommendaticn by the

Working Group, -similar studies have been undertaken by other agencieé,
notably the Office of Population Research in Princeton and the Instifut
National de la Statistique et des Etudes Economiques {INSIE), working in
conjunction with the Institut National d'Eiudes Demographiques, in Paris.
The results of the Princeton study have been incorvorated in the new United
Nations Mgnual on methods of estimating populationl, and comprise anaiyses

not only of African age distributicns but also +hose of Asian and Latin
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American countries., The INSED studyg/was confined to the former French

territories in Africa south of the Sabara and covered the distributions by
sex and five-year age groups obiained from censuses and demographic surveys

of fifteen countries: wviz., GCuines (1955); Ivory Coast (1957-59); Central
African Republic {1959-60); Niger (1959-60); Senegal (1960-61)3 Mali
(1960-61); Upper Volta (1960-61); Congc (Brazzaville) (1960-61); Gabon
{(1960-61); Panomey (1961); Togo (1961); Chad (1963-64); Cameroon (1960-65)
Mauritania (1964-66); and Madagascar (1957--61).

4. The data for the fifteen countries covered by the INSIE study have
therefore been incorporated here; together with analyses of the age-sex data
for a further fiftsen African countries: United Arab Revudlic (1960)3
Morocoo {1960); Libya (1964); Algeria {1966); Ghana (1960); Sierra Leone
{1963); Liberia (1962); Congo (Kinshasa) {1955~57); Burundi (1965); Kenya
(1962); Angola (1960); Republic of South Africa (African population only)
{1960)-

of Africa eitner no data have been collected {e.g. Ethiopia and Somalia); or
they have been collected but not yet published (Nigeria 1963, Malawi 1966,
Tunisia 1966 and Tenzania 1967); or they were collected in age groups too
broad to be of use for this study (Rhodesia 1962, Zambia 1963, Uganda 1959
and Sudan 1955).

5« On ‘ne basic of the rerorted age-sex distributions for the thirty
countries listed above, an attempt is made to present here a composite age-
gex distribution-which would reflect their principal features. It must

be emphasised that this composite distribuiion does pot purport to represent
the age--sex structﬁre of the population of +he whole contiment of Africa: in
the firsy place maﬁy African countries wore excluded from the study, fur the
reasons given abové; and secondiy in the constructivn of the composite

. distribution the -figures for {the individual covntries have not been weighted
in proportien %0 their total populaticns. The cole aim of the exercise is
to illum+trate the patterns of age mis-statement which usually afflict
African census and survey data. 'The percentage age distribution- of each

sox and the sex Trativs by age group of the composite population are showm



- 231 -

in Table 1, a2nd the figures are illusirated by the population pyramid

in the accompanying figure.

Jable 1

Percentage . . Iistributicn of T=ch Jex and Sex Ratios (Males per

100 Females) of a Composite African pge—Sex Distribution

Age Percentage age distridbution Sex ,
group - { ratios
Males Females

0—4 17.5 17.5 99

59 15.3 14.6 103
10-14 10.8 0.4 113
15-19 : 8.2 B.3 91
20-24 7.2 8.7 82
25-29 77 8.9 85
30~-34 6.5 7.4 87
35-39 6.1 6.1 99
4044 4.8 4.6 101
45-49 4.3 3.8 113
5C0=-54 3.3 3.0 108
55-59 2.3 2.0 114
60-64 2.0 2.0 103
65-69 1.5 1.4 106
70-74 1.1 1.0 102
75-79 0.6 0.6 103
80-84 0.4 0.4 105
85 + 0.4 0.3 106
Tatal 100.0 100.0 g9
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6. The distributicon is characterised by a broad base with relatively
large numbers of children in +he 0-4 and 5-9 age groups. The difference
between numbers in these two age groups is freguemntly rather less than
mizht be expecied as a resvlt of the known patterns of child mortality
and population grewth, and for some countries (e.g. Botswana and Lesotho)
the numbers shown as aged 5-9 were even greater than those shown as aged

0_4 L]

g The relatively large numbers under 10 are followed by a pronounced
trough in the 10-14 and 15-19 age growps. This *rough was a marked feature
of almost all the age distributions studied, and the only countries where

it was not clearly apparent were the U.A.R., Algeria, Lesotho and Swaziland.
It is generally more pronounced fbr females than fur males, and the gex
ratios for the 10-14 age grou» showed more males than females in all the
populations examined except Swaziland and Congo (Brazzaville); this

excess of males was generally of ths order of between 10 and 20 psr cent,
but in several countries it was over 30 per cent, and in Niger i+ was as
hikh as 56 per cent. In the 15-19 agze group no consistent bias in the

sex ratios was apparent, scme ccuntries showing excesses of males and others

excesses of females.

8, The trough in +he 10-14 and i5-~19 age grouns is followed by a bulgs

in the 20-24 and 25-29 age groups. This bulge +ends +co be more pronounced
for females than for méles; indeed in many countries virtually no such bulge
for males was apparen*, while in others i+ was confined to +the 25-2C age
group, following a distinet trough at 20~24.é/ The greater prominence of
the female bulge is reflecied by the marked fall in +he sex ratios, large
excess numbers of females being revorted in both the 20~24 and the 25-29
age groups. OCf the thirty countries covered in this study, c¢nly *three
(UsA.Ra, Libya and Burundi) showed more males than females in the 20-24 age
group, and only two (Libya and +he Republic of South Africa) in the 25-29
age group.ﬂ/

9. Above the age of thirty the numbers of both sexes show a progressive
if somewhat irregular decline with age. The sex ratios, however, which in
view of the normal pattern of excess male mortality might have been expected

to decline with age, show instead a marked increase, end the great majority
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of the populations examined showed more males than females over the age of

40 years.é/

The Directions of Age .lis—-Statement

I'.  In order to zccount for these anomaliea in the shape of most reported
African age distributicns,; +the cumnosite distribution described above

was graduated, usin; *he stable povulatiun and sex ratio models described

in the third section of +his paper. By matching +he graduated distributiuns
against the reported ones, i+ has been possible +o estimate +he directions
in whioch the ages of persuns in +he varicus age groups tend +¢ be mis statsd.
Several different models were used bu% in every case *he same conclusicns
were reached on the directiuns of age mis—stateuent, except in two unitaries
menticned below. The values of fhe gradua+ted distributions are represented

by the do+s un the populaticn pyramid.

11, It has somstimas%beenwmaintainedé/thaf the relatively large numbers
renorted és aged 0-9, followed by the charp cut-back in the 10-14 age group
ma& be, in part'at leas+; a genuine feature of most African age distributions,
and is a*tributable +¢ drastic reductions in the levels of infant and ¢hild
mortali+y during the decade preceding the cemsus ~r survey. While it is
undoubtedly true that such red.c*ions in mortality will cause an intrease in
the proporticn ¢f children, we nevertheless beslieve +Lat the rrincipal cause
is age mis-statement. In the Tfirst place, it avpears 4u be a feature of
almos+ all +he reported age distributionsg, irrespective of +he date of the
census or survey; for example i+ is noticeable both in +he data for Guinea
obtained in 1959, and in those for Mauritaznia where the survey was conduc+ted
some ten yesrs later.’ Secondly; in those coun+ries where-data from more

than one census or survey are availabla, +here seems +5 be no tendency fer
the bulge +c move up int. +he 10-14 and 15-1% agé groups (except perhaps

in Madagascar where +he standard of age repor+ting is officially higher

than in most countries on +he African continent). Thi;dly, this +ypé of
distortion has been found, not only in African age data, but alsc in those

of Asian countries with longer histories of census-takings it was a prominent
feature, for example, of +the age distributions obtained frum +he Indian
censuses of 1901 and 1911, when relatively little improvement in the levels

of infant and child mor+ali+y had been effected.l/
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12, On the assump+1on, therefcre, that the sharp dron» in numbers between
the 5-9 and 10-14 age groups is at+ributable chiefly to age mis-statement,
the cumparlson wi+h +he stable popula+1un models indica+ed firs+t +that

the 5-0 ag e’ group had been inflated by the 1nclu51on bo+h of children really
aged 0—48 anq of +hose aged 10~14, In contrast +he 10-14 aze group appears
t0 have been depletéd, no+ only by the under—statement of azes of some,
causing then to be recorded in +he 5~9 aje group, but also in the case of
females at any rate by the over—statement of ases of others, who are pushed
ur into the ¥5~19ﬁgroup. In the case of males the position is somewhat
obseﬁpg, *he conclusiuns drawn bein sensitive +o the shave of +the models
used for +he graduation. I+ has been maintained +that the ages of some males
in fﬁé i5—19 gréup tend *c be under—sg+*ated; pushing them down into +he 10-14
age group. The resu1+s of +the present study, however, suggest *hat thisg

moveémen+t may be 1ess ex+en51ve than has sometimes been supposed, and +ha+ the

”hloh sex ratios in +he 10-14 age groug should be attributed prlmarlly +0 the

heavy two-way loss of females from +this mroupo

13, Owvar the age of 15 +he general ¢ er-statement of ages of females

becomes 1ncr6331nbly pronounced, 3Between a guarter and a half of +hose really
aged 15-19 are shown as aged 20-24, and a similar proportiun of +hose really
azed 20-24 are recorded as 25-29, thus creatin *he bulge in the latter age
group noted abdve. Over the age of 30, however,‘the position as regé;ds
females is again somewhat obscure. It has been suggested +that +he aéés of
women in their late 30's tend +¢ he under—s%ated,9 but the evidence on +his
point is by no means conclusive. It ies, however, guite clear tha+ the

general +endency towards over-statement which B0 distorts the data for

women between the ages of 19 and 30 generally esases up, and as Coale and Demeny
have pointed puf,lg/the proporticn of +he *otal fenale populativn recorded

as agzed under 35 years tends to be ¢ne of +he most reliable indices of *he
general shape of the age distributicn. Somewhere about age 55, however,

the general over—-statemen+t of female ages seems tu be resumed, thouzh +he
dimensions of this movemen* canno* be acourately estimated in view of our
woeful ignorance of +he patterns of African adult mortality and of past rates

of growth.

14 For males ‘the general over—stztement nof apes appegrs +o begin in the

15-19 or 20-24 age groun anc shovs »o easing in +he early 30's such as is
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avident for females. The proportiuns of each age group rzcorded in higher
groups becumes progressively larger, and after +he age of 60 less than a
quarter of tne male populafion seem to have been recorded in their correct
quinguennial age group;il/ The greater exsggeration of ages fur males in
comparison with females thus causes more pronounced heapiny at older ages and

the high sex ratios nowed szhove.
Conclusions

15, The mis-statements of age waich afflict tne deta obtained in African
censuses and surveys ave of a massive and deev—seated nature and are not
confined +¢ "digital preference" or rounding %o the nearest nmumbers ending
in ¢y 5, 2 or 8.

16, Oenerally similar patterrs of age mis—-statement are evident throughout
the continent. Indeed i+ may be observed +hat these patterns are not peculiar
to Africa, and, as Coale and Demeny have showm, similar distortions are to

be found in +he data for Asian and Latlin American countries.

17. Al though *he recorded age distributions fur males may appear to be
smoother than *hose for females, the inaccuracies may in fact be more serious,
since +he female age reporting suffers from al+ernating over—and under—
statement, whereas tha+ fcr males TLas a consistent and massive bias in one

direction.

IY¥. THE CCLLLCTL. W Of AGL DATA

1. The Form of the Aze Question

Adege or Tate of Birth?

18. The censuses or surveys conducted in *he majority of African countries

have generally asked for the age of each individual enumerated either in
completed years or in years and months. The only countriss where *he guestion

on age has been replaced by one on the date of birth are Wadagascar (1957—61),
RhoGesia (1962), Zambia (1963} and Malawi (1966)., In Rhodesia and Zanbia

the questions did not reguire *he date of birth by individual years for the

whole porulation; persons over 16 in Rhodesis and over 21 in Zanbla were

merely allocated %o broad zroups. The data ocbtained are therefore insufficiently

detailed ¢ permit a critical evalua*ion of the procedure. No results from
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Malawi were available at the +time of +he preparaticn of +this paper, and it
is fel+ +hat condi+ions in Madagascar are in any case a typical of Africa

as a whole.

19, When a'quesfiun on date of birth has been substitu+sd fur one on age

in Western countries (2egs the U.S.A,) the informati.n obtained is generally
though+ +0 have showrn an avpreciable improvement. I+ does not necessarily
follow, howe?ﬁr, that a similar improvement would bz effected in Africa.
When the majority of the nooulati.n do not know their date of bir+h, its
inclusion in the census or survey may simply impose. on the enumerators a
double task: +hey will first estimate the age, aand then calculate the date
of birth by subtracting the aye from *he date ¢f *ne inquiry. On *he other
hand advocates ¢f this approach argue *hat some respondeunts may in fact have
a more aoCurate idea of their date of birth, which is fixed, than of their age,
which changes from year +u year, and that i+ nisht induce the enumerators to
probe the guesticn with Qhe use of event calendars rather +han simply to

guess the person age from his or her appearance.

20. Faced with +his conundrun, scme cocuntries — notably Congo (Brazzaville)
and Maurisius —~ have asked both for aze and fur date of birth, while others -
not+ably Merocco (1960), Algeria (1966), Tunisia {1966) and iladagascar {1566) ~
have included bo+h cuestiong on an alternative basig: persons who knew their
precise date of birth should record i+, otherwise an estimate of +he age
should be.entered. It is difficul+ 4o make an objective assessment of the
suocesas or failure of these procedures, and more data are needed before a
final judgmenf can be passed. DBut it may be noted that the application of
accuracy test 32 has not indicated +hat the age data for the Congo (Brazzaville)
are any more accura*te than those for the neighbouring countries of *he Central
African Republic, Gabon and Cameruvun, where only age was askedy nor were

the data for Morocco and Algeria noticeably better than those for leya and
the United Arab Reoubllc. In +hese circumstances i+ seens open to doubt
vhether fhp burdenlng of the questionnaire with the addi+ional column for

date of blrth is Justlfled, at leas* in rural areas.

Single Years or Broad Groups?

21. In many African censusec +he iufromatiun on age has been obtained

in the form of broad groups, the enumsrators being required +o allocate the




population %o these groups rather +nsn 7o estimate +he ages (or dates of birth)
in single years. This procedure wos adoptad, for examvle, in Nigeria in 195253,
in Sudan in 1955, in Tenzania in 1957-58, in Uganda in 1959, in Rhodesia

in 1962 and in Zambia ir 1963. In i+s favour i+ may be argued +hat it
simplifies the enumerators’ wori, and that the data in single years are so
inaccurate that all that can be gleaned from them is a rough indication

of the general shape of the age distriinticn which could be obtained equally
well frum broad groups. In sore cases careful interpolations of these broad
groups intc the conventional quinguennial groups (or any other required
break-dcwn) have been made, and i+ rnay wsll be that these interpolated
distributions are just as close to the 4ruth as +those based on the graduation

of data collected in single years.

22. There are however, valid reasons for preferrinz *he single year approach.
The age distribu+ion obiained from a consus or survey is not simply of value
per se, but also benause 14 may be cross tabulated against the other characteris-
tics under investigation; and evon thongh +he age data may be subject to
considerable errors, ii{ is neverthelces poosible 4o establish the general
relationship between age and these characteristics. When the original
infurwation on age is resiricted %o broad groups the value of such cross-
tabulation is greatly reducad. The United Nations therefore firmly endorses
the recommendaiion made by thz two Wurlking Grouns on “ensuses of Popmlation
and Housing that age data should be colilet*ed 1n single years, and welcomes
the fac+ +that +the resort *¢ broad age groups is now anparently becoming

unfashionable.

2. [Technicues of Jstimating Agc

— o

Event Calendars

23, The use of calendars of notable events +o assist erumeratcrs in pin-
peinting the dates of hir+th of their respondesnts is well known and need not
be slaborated hereﬁlé/ Thiere 18 howsver a mountin: scepticism among persons
concerned in this field of stucy as to the valuc of these event calendars.
This scepticism res+*s on *hree mainr cviteria. TFirst, it has frequently
been found that the pepulation being ewvumora-ed is +otally unfamiliar widh

many of +the events listed in the caleadars. This ieg particularly true of
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political -events -which may-have seemed of psramount -importance -+o +he
educated persuns drawing up the calendars, but which in fact had had relatively
little_impacf‘on the lives of +he msjori+ty of +the people, particularly thogze
in remote rural areas. The: second shoricoming of event calendars arises from
the way in which they ars used. Thus enumerators have sometimes heen
instructed first tuv estimate.a person's agze by locking at him, and then 0
refine this estimate by questioning kim as se whether he remembers, .or
associa+es his Dirth with, the appropriate events in tae calendar. 3Bu+t all
too often a man (or woman) who =ppesrs ic an enumera+sr to be, say; 50 years
old 'in 1968 migkt readily acouiesce with *he suggzesticn +hat he or she

wag born in the year of +he influenza epidemic (1918) when in fact the
respondent bas no* the faintest idea of what the emumerator is talking about,
or even knows him to be wrong. Mirdly, the sffective nise of event calendars
is a lengthy and laborious business, and tre enunerators simply do not have
the time to com*inue prodbing until a really accurate estimate of age has
“been rsached»aé/ '

Conversicn frem a Locally-Recozmised Method of Aze Reckoning

24, The difficulties of obtaining accurats age shatistics in Africa appear-
in some ways to-he _ironical, because althuouzh +he population may be ignorant
of their ages in +the sense of the number of completed years, they are never-—
" +heless acutely conscious of the general concept of age, which in Africa is
~aBsociated with s+atug in = way unknown in western society. This awareness
of age is sometimes reflected in the exisience of tribal "age grades" or
"age sets" - groups of individuals who have uadsrgone circumcision or some

other for. of riie d= =massage at the same tinze or within a speoified period

and which play an important role in the hierarchy of society. If the
relationship between these age grades end age in years can be established,

— . L1
useful indications of the Latter can thus bs obtained.

25. This method has +he considerable advantage +hat wost people when asked
what age grade they belongz +o, can answer immeadiately and vneguivoeally,
so that no probing is recuired. It is however of limi+ed applicability.
Many tribes and peoples have no age grade systens, and amonzg others the age

. - 6
grades may be 80 broad ag ht be virtvally useless for this purpose.;_/
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Elsewhere there may be important local variaticns in +he syetem and
nomenclature of the age grades even within +he same tribe, and considerable
care and research for small gecgrachical areas is necessary before the
conversiun *ables shcwing the rela*iunship between +he age zrades and age

in years can be drawn up.

Relative Ages of Persons in the Same Household or Locality

26, The'reiationship between age and status discussed above is sometimes also
reflected in a general awarsness of the relative azes of persons in +he same
comuuni ty: although people may not know *their ages in years, they may never-
theless be conscious of whether they are older uor younger than other members
of their household or village. This fact may be exploited: having determined
the ages of one or +wo persons with a fair degree of precisiocn {e.g. they

may be in possessicn of birth or baptismal certificates), those of their
relatives and neighboursg can be estimated in relati.n +o them. This method

is perhars one which has received insufficient attenticon +c &ate, and 1+s
systematic use may well give valuable results. In particular attenti-n should
be paid ¢ the relativérages of persons of opnosite sex, éinoe, és‘ﬁaé been
shown in the firs+t section of +his paper, +he data for males and for females
tend to suffer frim different types of bias. I+t is, however, a %$echnique

which again requires time and prcbing if it is to be utilised effectively.

The Importance of Pre~Census Age Lducation

27. I+t will be seen from +he foregoing that one of +he great difficultiés
whieh hampers +he cullecticn of accurate age s+a+tistics in Africa is that
egtimaticn procedures are laborious and +ime-consuming, so that enumerators
canno+ reasonably be expec+ed‘tc exploit +hem efficiently. The only solution
1§ therefore that the estimation should be done before the enumerétion‘

takes place, and an "age educati.n campaign“ should c¢onstitute an important
element of +he census publicity. The details of such a campaign cannot be
discussed here, but +two important features deserve mention. First, much can
be done throu;h +he scheols: if +he technioues of aze estimatiocn are taught
in class, the school-children can +hen implement +hsw fir their families and

neighbours. - Secondly, the es+tablishment of informal commi+tees for small
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geographical areas, comprising such persons as the chiefs, headmen, school-
masters and priests, can be useful for the compilaticn of really meaningful
event calendars or age grade conversicn tables, or for the pinpeointing of the
ages of prominent persons in the locality in rela*ion to which those of others

can be established.
ITIT. THE RECTIFICATI- N &F TH. REFURTTLD AGT DISTRIBUTIONS

28, It has been recognised by demographers for several years that the
conventional methods which have been adoptad for +the graduatiun of the age
distributicns of western populaticns, and which aimed a% no more than the
eliminaticn of a barely discernible digltal preference, are entirely useless
for the corrscticn of the massive errors normally apparent in African data.
Other more drastic methods of smoofhing¥z/sometimes been used succesgsfully.,
but in recent years informed opinion hag increasinzly favoured the fitting of
stable or quasi-stable population mJ.dels. To take but two examples, the

age distributicvn for the African population of Kenya ob*ained from the 1962
Census was corrected by the fittipg of a stable population model based on the
United Nations model life tables,lB and in the recent INSEE study a quasi-
stable model based on +the Coale~Demeny "North" model life tables was adopted
for the rectification of the age distributions of t+he fifteen French-speaking

19/

African countries listed in paragrazh 3.

The Brass-Carrier Models

29. Althoush +the United Nations and Coale-Demeny models have often given
satisfactory results, they suffer from +the limitation that the underlying
mortality models are essentially of the '"single-parameter" variety - i.e.,

if the level of mortali+y at any 2ge is determined +he mortality rates

2t all other ages are alsc fixed.gg/ This feature gives rise +0 a certain
inflexibility in the stable population age distributions derived from them.
Greater flexibility may however be achieved by the use of Brass's model life
table system,gl which is based on +two parameters and thus permits variations
in the relationship between adult and child mortalitfy. It also has the

advantage that i+ is based primarily on African mortality data, whereas



in the case of the Unived Naiiong and -he Coale--Demeny models no Afeican

‘data whatever nad been ircorporcoted in +theiv esnesriction.

30. A wide range of stable populaticon models based on Brass's life table
system have been constructed by Mr. N.H. Carrier of the London School of
Eoonomics. A selecticn of thesz models i »sgroduced in the Appendiz to
o 22f o o e
this paper.— They ama arranged in goups showing tae perceatages under 15
- S I . ~ - L1 s 4 -
(denoted by P) and over 45 Ldenotad by ). They taus constitute ready-nade
graduated age distribuiicne vwhizh mey bs +akesn "off the peg", and +he main
problem is how tc sclect the most appropriaite model, Experience shows
that there ie in faect no focl-proof, hard-end-Tasy rule for the selecticn
of the best modely +hs predlaans vary zreatly frum population to population
and a method which gives goed results in one case may be ‘useless in anothor;

the element of =ubjective judgmeant can thus never bs wholly eliminated.

Selection of a Model Age Disiribuion

31. There are babsicalivr Lvo differens aporoaches o the problem of selécting
the best model, which we mway term +ths “raothematical® and the "demographich
approaches. The ma theﬂatﬂc apﬁroaoh i3 that which gselects a'given model

on the criterion that 1% is a ¢loss mathomaticai it to the recorded
distritution - s.g. che £m bf ithe cquared deviationg between the wodel and
the recorded dHeiritukion ar: a‘minirwﬂt oA fbe dfmogranhi0 appréaéh:

on the other hand, +he recordsd digtribution ir ignored altagetherg and

the model is select+cd or the bauis of 143 vnderlying parameters of fertility

and mortality, whizsh shoild acou

=

¢ most c¢losely with those estimated for tha
populatioﬁ concernad or. +the hasiﬁ of cther iulcrmation. There are serioas
shortcomings ipherent Iin Lotk dpﬂ;OaCheB Thus the mathematical approaéh

has been criticised on the g grovads that “fitting by statistical me+thods such
as least s@uares is not necess fiiv satisfactory since the assumption is

that the age errors are divided faiily eqﬁally between positives and 3§§gtives
over the range; the disiortion nay indeed Bz mainly in one direction,' O

the other ﬁand the demographic apprsach sometimeg cannot be used at all,
because no other data are available vhich w¢1l enable independent estimatas

of fertili4y and mortality H0 be mzdo.



32. In these circums+ances no precise procedure can be laid down,but we

would 1like +o suggest thegfollowing general rules:

(1)

The initizl selection of +the model should not be made simply on
the basis of the P and Q values on the recorded distribution; the
percentage axe distribution of +4he latter should be cumulated so

a8 to show percentage aged under 5, under 10, etc., up to age 50,

(11)

(i1i)

(iv)

(v)

and these compared with the corresponding values of the cumulated
nodels. In t is way a '"short list" of possidle models may be compiled.
The sums of the squared differences between these modsls and the
recorded disgtribution should then ve calculated 4o find which one

will give the best it on +he Dbasis of the "mathematical" approach.

The parameters of fer+ility, mertality and growth underlying the
selected model should at least appear to be plausible for the
population concerned. For t.is purpose three such parameters

are shown in the Appendix fcr each of +he models - +he rate of
porulation growth (per cent per annum), the infant mortality rate
and the expectation of life at tir+h.

The corrections which +the application of the selected model will
make to the recorded disiribution should appear to be reasonable.
For example, if +he model contains a higher proportion of old
people than +he recorded population {thus indicating that ages had
been under—rather than over-s+tated), the use of +hat model should
be distrusted.

In view of the fact +that +he general bias in +he reported ages

for males tends to be more serious than in those for females, and
that male age distributions alsc tend to be more distortsd by
migration, it ig often advisable 1o select. the model by comparison
with -the female distribution only, and %o graduate the male
distribution by applying model sex ratios ?See balow) to the
corrected females. If a serarate fitting for males is made, the
resulting pattern of Sex ratios nmust P ezamined for plausibili+y.

Despite the apparent embarras de richesses of models, improved
rdsul ts CAn sometimes be obiained by averaging two or more models,
or by making small adjustments to selected models by linear
regression of the recorded distribution on the models, prov1ded
that rules (ii) and (iii) above are not violated.

Sex Ratio Models

33. TFor the purpose outlined irn (iv) above, we have constructed a set

of sex ratio models Tur use with African data. These models are shown in

Table 2, for various assumed sex ratios at “irth {males live bir*hs per 100

female).

These models were based on a study of sex differentials in age-

specific mortality rates obtained in +welve African countries: Camercon,



‘on the sex differen+tials in infant aznd ¢hild mortality were also obtained
ifrom figures of child-survival by sex available for nine countries:
Niger, Guinea, Togo, DIahomey, Camerccn, Ceniral African Republic, Congo

(Brazzaville), and Gabon.

|

of the life table populaticn.
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Senegal, Mali, Upper Volta, Togo, Guinea, Dahomsy, Chad, Central African
Republic, Nigeria, Burundi and Congzo {¥inshasa). Despite considerable
irregularities for individual countries and age groups, the general pattern
of these differentiazls apoeared to bs plausible and in general accordance

with corresponding patterns deriwed from non-African poyulations.‘?4 Checks

The sex differentials in age—specific rates were +hen

combined with Brass's "African Standard Life Table" 4o obtain the sex ratios

Table 2
African Sex Ratlc iHodels: Males Per 100 Females
in Bach Age Group
!Age Sex Ratic at Birth
group 100 102 103 104 105 106 !
( i N

0-4 97.6 92.5 100.5 ! 101.5 , 102.4 | 103.4

5=9 96.8 98.8 99.7 | 100.7 | 101.7 | 102.6
10-14 96.7 98,6 99.5 ¢ 100.6 | 101.5 | 102.5
15-19 96.8 68,7 ©9.7 i 100.6 | 101l.6 | 102.6
20-24 96.8 93,7 9.7 | 100.7 | 101.7 | 102.6
25-29 96.8 98.7 99.7 | 100.6 { 101.6 | 102.6
30-34 96.6 98,5 99.5 | 100.5 | 101.4 | 102.4
35-39 86.2 98,1 ©9,1 | 100.1 | 101.0 | 102.0
A0~44 95.2 97,3 98.3 99.2 | 100.2 | 101.2
45-43 94.1 96,0 96.9 67.8 98.6 99.7
50-54 | 91.9 93.7 94 .7 85.6 96.5 | 97.4
55-59 88.8 90.6 G1.5 92.4 93.3 94.2
60-64 85.3 87.0 87.9 88.7 89.6 90.4
65-69 81.7 83.4 84.2 85.0 85.8 86.6
70-74 78.0 79.5 80.3 81.1 81.9 82.7
T75~79 73.3 74.8 755 76.3 77.0 177
80-84 66.6 67.9 68.56 69.3 69.9 T0.6
85 + 5249 54.0 54-5_[ 55.0 555 56.1

Meli,
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JA. fThere is a great shortage of reliable data on +he sex ratio at birth
in Africa,géiguﬁ tucre is reason Eo éugpose that i+ may be somewha{ lower
than in mose+t European, Asian and Latin Amcrican countries. In +the absence
of any trustwor+thy indications o the con*rary, it is suggested that fof
countries south of the Sahara the model based on the sex ratio at birth of
103 should be adonted, while for Nor+h African countries 105 or 106 may be

more appropriate.,

Adjustnents for Migration

35, The age distribution and sex ratic models described above have of course
been coﬁatructed on the assumption that there is no mizration. Where such
migration in fact exists, adjustments must be made for its effects on the
age-sex distributions. 1In practice these adjustments cannot be made unless
the appropriate informaticn is obtained in +he census or survey. In
populaticons eXperiencing appreciable emigra+icn, guesticns on members of the
household outside +he country by age and sex although inadequate as a means
of recording the to+al number of emizyrants, have nevertheless been found

to go a long way towards reducing the effects of such emigration on the
age distribution. For countries experiencing net immigraticn a simple
guestion on birthplace will enable the imaigrants +o bz excluded, but wiil
not wholly'eliminate the effec+s of migraticn on the age structure, since
the presence of local-born children of immigran+ts will s+ill cauée the
distribution to diverge from the stable pattern. The classification of *he
population by "father's country of bir+h", such as was made in Ghana in
1260, should permnit a closer approximaticn to stahle or guasi-stable

conditions.

36, In Africa, a great part of the existing migratury movenen+ts consists
of temporary labour migraticn of unattached males. The effects of this type
of movement on the age distribution zre relatively easy to eliminate. The
problem arising from i.c migraticn of whole family uni+s, however, is more
intractable, and i+ must be aduitted that no satisfactory solution has as
yot been found. There is a great need for further research on African
migration end 1+s effec+s on age--sex structure; if such research resul+tg in
+he construction of useable migration models; a considerable advance will

have beer, achieved.
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NOTUH AFD RLFIRETCES

P

United Waticns, MHethods of Estimating Basic Demographic Measures from

“Incomplete Data (by Ansley J. Coale and Paul Demeny), New York 1967
(ST/S0A/Series 4/42), pp. 17-22.

Afrique Noire, Madagascar, Comcres: Demographi€ Comparée. 9-10 ~
Structures par age, actuelie e+ future, by F, Gendreau and R, Nadot,
Paris 19¢7. '

The INSTE study notes that the pat*ern fer the countries formerly
constituting Freach Equatorial Africe (Chad, Central African Republic,
Congo and Gabon) is scmewhat different, the main trough for males being

- situated in the 15-19 age group and fhe main bulge in +he 35-39 or
- 40-44 age group.

The sex ratios in +the 20's and 30's are of course particularly liable
to be affected by migraticn, which may well have been insirumental in
producing the excess of males in the 25-29 age group in Libya and +the
Ropudblic of South Africa.

The only exceptions were Botswana, Lesotho and Swaziland, and Togo,
Congo (Brazzaville), and Gabon. Migration asain may have been a factor.

See, for example, +he INSTE s+udy, pp. 32, 56-63.

For further discussion of this point, see Etienne van de Walle, "Some™
Characterisitic Features of Census Age Distributions in Illiterate
Popu%afions",_The American Journal of Socioclogy Vol. LEAI no. 5 (March
19 56 -

Apparent deficits of children in +the 0-4 age group have frequently been
attributed +o under-enumeraticn, but there is a good case fur believing
that the major factur was really age mis-statement, which is itself -
attributable, in part at leas+%, to the western method of reckening =age
"at the last bir+hday", Thus according +o +the western definition a child
aged 4 years 364 days is s*ill only 4 and not 5 years old. But if the
date of birth is not known precisely, there will be a natural tendency
for the ages t. be rounded up, thus leaving deficits at the youngest
ages. It is often instruc+tive to examine the distributions by single
years of age, the patterns of mis-statemant amony children then being
clearly apparent. Thus it occasionally happens +hat the '"under 1" age
group is inflated, since +*he attention of the enumeratcrs may have been
specially drawm to i+, and there is a tendency fur +hes to include all
unweahed babies at *his age, There is then a marked deficit at age 1,
followed by inflated numbers a% 2, 3, 4, 5 and 6.

See, fcr exaaple, W. Brass, "Useg of Census or Survey Data for the

‘Estimation of Vital Rates'!", Paper prosented +¢ the ECA Seminar on Vital

Statistice, Addis Ababa, December 1964, paragraph 18, The figures
shown in the INSET study also suggesd undop-siatwemt at these ages.
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15,

16,

17.
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Op. cit,, p.23.

Confirmetiocn of a different sert of the ex+reme unreliability of the
ages reported for old peonle is available from the Ghana 1960 data.
Matching of a sub-sample of records obtained from +he Post-Enumeration
Survey with those from +he main Census showed +tha+t less than 25% of
males over 65 gave ages in +he saime quinguennial age group in the two
enumeraticns, which were senarated by only a few monthe.

I+ ahould be noted, however, that none of *he standard accuracy tests
iy, in our opinion, suitable for application +o African data. The
United Nations test based on age and sex ratios (which was in fact used
in the present instance) only measures +he smoothness of the data and
takes no acccunt of general bias. Indeed in some cases the resnlts of
this test may be actively misleading. The sawe goes for the tests of
digi+al preference (e.g. Hyer's index or Whipple's index). 4An ad hoc
test which was alsc applied in the present case consisted simply in
summing the divergences of the recorded sex ratios from those of the
sex ratio models. This test is also clearly unsatisfactory in that the
resul +s, may be biased by migraticn, but it may nevertheless he more
meaningful than the other tyoess of test. :

For an accuunt of the use of event calendars, see, R. Blanc, Manuel de
Recherche Démographique en Pays Sous-Développe.

Probably the most detailed and systema+ic wuse which has ever been made
of event calendars was tha? adonted in +the second round of +he 1961-63
mul ti~-purpose sample survey of ilorocco, an account of which is given by
Christopher Scott and Georges SaPagh in a forthcoming paper — '"The
Historical Calendar as a lethod of Lstimating Age', shortly to be
published in Pomula+tion Studies. Bven in this case, however, it was
by no mezns cerisin thea+t the use of +he calendars effected a material
improvement in *the quality of the data.

For an accoun+ of the use of age grades among the Kikuyu and Bukusu
peoples in Kenya, see J.G.C., Blacker, "Use of SBamvie Surveys tv obtain
data on age structure of +he popula+tion where respondents in a regular
census enumeraticn cannot give accurate data', World Population Conference
1965 Vol. TII, pp. 126-13C.

Bven fairly broad age grades, however, may help +o »revent the wholesals
exaggera+tion of ages amcny old people. Thus in the 1966 Census of
Swaziland use was made of the Swazi "Regimen+s' for the es*imation of
azes. The results showed romarkably li+tle evidence of over-statement
of ages amcny old people, and +here is reason to suppose that +he use

of the regimen+s may have been instrumental in preventins this bilas.

See, for exanpnlesN.E. Carrier and A.li. Farrag, "The Reduction of Errors
in Census Populatiuns f.r Statis+ically Underdevelopnsd Countries",
Populaticn Studies Vol. XII no. 3 (March 1959).




18.

19.

20.

21.

22,

23.

24.

25.
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Kenya Population Census, 1962, Vel, ITL, wpp. 27-30; 89. For the U.N.
model life tables, see Methods fo. Population Projections by Sex ard
Age (ST/S0A/Series A/25) New [oTK 4956«

Gendreau and Nadoet, ¢n, cit., wnp. 58-66. For the Cozle-Demeny model
life tables, see Ansley J. Coale and Paul Demeny, Regional illodel Life
Tables and Stable Povulatious, Prinston 19%6.

The Coazle~Demeny taubles provide a groater flexibility than the Ul
madels in that they pressent four Alfferzut "families'" of model life
tables and stable populadicons, with differing patterns of moritality.

See W. Brass, "Uses of Census or Gurvey D2ta....”", paragraphs 30-37.

Thanks are due to cr. Carrier fur permission to reproduce these modelc.
Responsibility for the selection of the particular models shown hers,
and for the comments on their ase, rests with the suthors of +this naper.

W. Brass, "The Use of Existing Data", in The Population of Tropical Arrica
(ed. J.C. Caldwell and C. Okonjn) Longmans 1968, pp. L74-5.

See, for éxample, the dissussicn of sox differentisls in mortality in
the United Nations monograph, ags and Sex Patterns of Mortalitv: Mogds)
Life Tavles for Urder-Developad Countries (ST/S0A/Series A/22) Yew

York 1955, pp. 16-20.

One of the major problems in obtairing information of the sex ratio at
birth is +hat 1% is subject 1o large random errors, so that relatively
large numbers are nezded. Accura+te information on sex relating to

about a quarter of a million biriths are reoded before ary worth-waile

conclusions can be drawil.
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IX. CARTOGRAPHY FCE CZNgUS PULRPCSES

(Mhis Qocuments, issued by the Stoiisilcal OSfine of the United

Nations in collaboration with the Cartogirarhy Section of the Regources
and Tranepory Division of thc Department of Toonomic and Social Affairs,
vas prepared by Marvin ¥F. Gordon,; Ascociate Professor, Department of
Geography and Regicnal Scicnce, George Wasiaington University, Unived
States of America, as Consultant to the Zecretarist.
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I. NEED FOR MAPS IN CENSUS UPERATIUNS

1. A census of populaticn and heusing must have a spatial framework for
which data afe to be gathered, tabulated and reported. Areas must there-
fore be delineatéd fov Shis purpose; 14 is thé task of the map maker_tc
provide a tool of high guality which will facilitate this kind of worke.
Accordingly; a strong case can bs made For the compilation and use of

maps which are current and precise, since they can render certain tasks
easier and snsure an order of census accuracy not normally possible without
them.’ Maps‘afe used to establish the location of many types of boundaries,
to prevénf omission or duplication of information, to aid enumerator canvassing,
to facdilitate coordination between various offices and between office and
field staff, to settle administrativs jurisdictional problems, to identify
segments used in area sampling, to kelp determine the number and
distribution of enumerators and supervisors %o be employed and to foster -
comparability of data from census to census. Maps furnish some indications
of the speed with which the enumeration can take place; they help provide a.
framework in which toc measure internal migration and the rate of
urbanization. Maps gathered during initial phases of the work also may be
belpful in providing background informaiion which can then be used in
planning and operaticnal activities. They can, for example, indicate the
capabilities of the transportation network, show settlement types and
location of housing or revezl land uss patterns. The organization
encharged with the responsibility of preparing maps and establishing

area controls can alse lay out statistical areas, develop maps for ﬁublicaw

tion and perform a variety of post-census tasks.

2. It is for the foregoing reasons that statistical gathering agencies
are becomlng 1ncrea51ngly aware of the advantages accruing to the use of
maps of high quallty in a11 types of consuses. Accordlngly, numerous

reports and mestings havse uall;. ~utention %o the need for maps and
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accurately defined areas.l/ It need hardly be added that the time required
to do cartographic work for any upccming censuses in 1970 is growing
short.. Some of the most itroublesome mapping problems must be faced by
many emerging nations, whose areal coverage is offen poor, whose finances
are limited and whose staff may be teoo small or lack the specific skills
needed for the job. Nevertheless, the situation shows marked signs of
improvement, since sizeable portions of Latin America, Africa and Asia

have been, or are in the process cf being photographed and mapped.

3. Whereas it is the objective of this paper to describe cartographic
operations for population and housing censuses, it should be pointed out
that similar tasks and objectives may often be involved in other kinds of
enumerations, such as those dealing with agriculture or certain econcmic
activities. Inter~censal sample surveys also require maps, usually of a

high order of accuracy.

4. This paper will concern itself with the cartographic and'geographic
aspects of census taking. It wiil cover the following general subjects:
the functions of a geography office; census map reguirements; nap
acquisgition; operationzl steps in a mapping program; and map and graphics
publication. In Appendix A will be found a Glosecary of some of the terms

used in the text of this paper.

IY. FUNCTIONS OF AW OFFICE OF CARTOGRAPHY AND GEQOGRAPHY

A. Work assignments and objeciives

5. A geography office given the job of supporting a national statistical
office would have a considerable number of tasks assigned te it. In

general terms, it would have two objectives: to delimeate boundaries and

1/ Secretaria Permanente del Tratado General de Integracidn Econdmica
Centroamericana. Primer Seminario de Cartcgrafia para dstadistica, Panama,
1964 and Sasendo Seminario de Cartografia para dstadistica. Guatemala, 1966.
Report of tke Expert Group on Problems of Internal Migration and
Urbanization {United Nations document SA/Dem./EIIN/L.22), 1967.




supply maps of those areas for which the census is to report date gnd to
aid in making data more reliabdle. In more specific ternms, ité work can
be described under three different categories, dealing with devalopment
of maps .and determination of boundaries, ihe establishment of statistical

areas ‘and the publication of maps.

6. Thﬁ first job is to preﬁaﬁe maps for use in censuses of varying types
and frequeﬁcy. These maps Woﬁld be of many different kinds, depending

upoh the needs of the user. Those destined for regional offices, far
example;'WOula reguire iesé detail than those needed by local field units. -
Maps'for rural areas would differ in a number of ways from those required
for urban:centersj those used for campling would have to be more accurate
than average. Preparation of thess maps implicitly assumes that the
goography office will prepare a complete listing of all places for which
data are to be reported, by means of a geographic code. The listing would,.
of course, be developed in accordance with the decisions and specifications

of %he statistical authorities involved.

T I+ is also necessary for the geography office to ascertain the location
of +the boundaries of all places for which the census is to report informa-
tion. This is often a difficult chore, since administrative boundaries

may be poorly defined. Honduras distritfcs, Panama corregimientos, Vietnam

communes and U.S.A. magisterial district (Kentucky) boundaries can all bes
cited as past cases in point. Indeesd,; clarification of administrative lines
may often be considered a side benefit which stems from census vork.
However, the statistical agency can normally do ne more than point.fﬁlw
boundary disorepanciéss décisions to rectify the situation are normaliy

not within the scope of its delegated authority.

8. A wide rangé:of data may often be sought f:om-censuses‘in order to
formilate programs for specific areas. Such information might be used,

for exemple, in economic development work or in national or urban.planﬁing;
I+t would be'useful if the places for which data are gathered, regé&dleés
of the type of inquiry, were kept the same. This would facilitate the

eatatblishment of a statistical series covering a wide range of topics for



the same area. A geography office obviously can and should assist in work
of this type by attempting, if possible, to retain the boundaries of areas
used in other inguiries. However, there are two problems associated with
such az meritoriocus undertaking, which should be kept in mind. PFirst, each
subject matter division planning & census specifies to the geography office
the kinds of areas it wishes delineated. Thug, it is only within this
restrictive framework that the map maker can try to retain boundaries of
enumeration areas which were used for other censuses. Cooperation between
the various subject matter offices involved in such cases would, of course,
be critical. Second, physical, sociceconomic and political changes in an
area may often require that new boundaries be chosen for it. This is
especially true in such places as urban centers which may be experiencing

rapid growth.

G Another important function of a geography office is map reproduction.
It is imperative that copies be obitained cheaply, quickly and in sufficient

gquantities to meet the operational demands of the census agency.

10. The delineation of statistical aresas, undertaken in accordance with
the specifications laid down by the census authorities, may often become
another tesk assigned to a geography office. These areas are usually
defined for data gathering purvoses and do not thersfors correspond to
governmental or administirative divisions, which are officially designated
areal components of the :tate;g/ Yozt develcepirng countries, however,
cannot afford tabulations of both statistical arnl administrative areas.
Furthermore, definitiorn and mapping of the latter is a job of sizeable
magni tude and must remain the prine imperative of countries with poor
coverage and limited funds. For this reason, the description of staiis~
tical areas has been placed a2t the end of this paper, in Arpendix B; it

is not here implied that establishment of these types of reporting areas

g/ A+ Archer. The Usgse of ¥aps in Census Work. U.S3. Bureau of ths
Census. me., 1953.
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is unimportant, btut rather that, on a priority basis, there is much less

urgency in doing so, in many emerging nations.

11. The preparation of published maps, graphs and charts which help
reveal the spatial relationships of statistical data, remains another task
of the geography office. If presented in meaningful fashion, such graphics
enhance the value and usefulness of the census figures. One further
requirement, in this regard, is to prepare maps which show the toundaries
of areas and the location of places for which data are being reported.

These are fairly simple to consiruct and inexpensive to publish.

12. Post-census operztions invoelve the updating and qualitative improve-
ment of maps and a continuing program of map acguisition and compiling.
Contact is maintained with the government agencies of those places for
which data must be reported, so that the gecgraphy office can keep abreast
of all boundary changes. Field work may be also underiaken to establish
gtatistical areas for the next census. Maps may be prepared for sample
surveys and other special enumerations. It might be noted that these
chores often are held to a bare minimum as a result of budgetary cuts.

The impact of such decisions are felt, however, when an attempt is made

Yo construct new mape within a comparatively short period of time before

the enumeration.

13. The geography office must finally consider, as a mandatory task, the
satablishment of close Wworking relationships with other mapping agencies
in its govérnment. It should also maintain active contact with private
and international organizations which can help supply it with maps ané

with infofmétion which will be of value in taking a census.

B. Staffing reguirements and problems

i4. The table of organization of a cartography and geography branch of a
statistical agency is shown in Appendixes C and D. The former briefly
indicates +the functions whick might be performed by such an office. Since
it is generally of a non-permanent type, and since skilled personnel may

be hard to find, its staffing problems, parilicularly for many emerging
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nationa, will doubtless be a source of much concern. Necesslity may
require that all sorts of expedients be atitempted to circumvent this
difficulty. In the final analysis, however, there can be no substitute for
the compe?ent professional employee; the guality of the Wwork will normally
guffer as a-reéult of staff inadequacies.3 Accordingly, training programs
for census geographers and cartographers should be started as“sbon as is
feasible. Apprdpriate faculty from ihstitutions of higher education might
be usged profitably in order tc teack or upgrade skills of employees.

15, There are generally four kinds of workers whose skills are required -
in census mapping operations. The first is the drafisman, who needs no
special éeography training, although such a béckground is naturally desirable.
The second is the cartographer, who must have a good Wworking knowledge

of techni@ués 6f map compilation, editing, reproduction and publication.

Such an individﬁal'must be Well_aware‘of current technological changes

in his field. Since good cartogrephers are in short supply, emefging
nations, in particular,.may‘have to rely on persons who may simply have taken
a cartograéhy course or are skilled and able draftsmen. OUn the job training
and refresher courses at institutions of higher learning can often
effectively.improﬁe the qualiiy of such a neophyte étaff. The third

type of employeé with special skills is the geographer. He should, ideally,
have a good background in cartography, quantitative geography, demography

and economics. Since demand will probébly outetrip supply, it ﬁay be
necessaryitb resort to further formal instruction dﬁring, or in advahce

of the census mapping program, in order to éatisfy the need for skilled
personnsl bf this type. The last kind of employee, the clerk, can of ten

be trained on the job in order to perform the necessary tasks. Such

Persons must be able to demonsirate that they can read maps easily.

16. It should be noted that many persornel can, and probably will, of

necesgsity, be shifted from one. type of cperation to another. Hence,

Q/ J. Zarur. Geography and Cartgg;aphy for Census Pﬁrﬁéses in Latin
America.  Inter American Statistical Institute, Washington, D.C., -

1947, p- 6.
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their training should, preferably, not be restricted to work of a limited
goope. Cartographers, for example, may have to do the work of geographers

and vice versa; draftsmen, as noted, may have to substitute as cartographers.

17. Gn the job trairning might include subjects such as drafting, aerial
photography interpretaticn, boundary delimitation techniques and methods
of map reproduction. Acquisition of an adequate, albeit limited, back-
ground of this sort is possible for most persons with the equivalent of

a gecondary school education. However, one difficulty which may arise in
thie regard is that the personnel gualified to give such instruction may
be limited in number and busily engaged in many other activities becausge

of the shortage of competent employ:es.

18. Map acquisition is another important operation in census mapping and
it is assumed that itraining individuals for such jobs would probably be
necesgary in many emerging nations. OUn—the-job training would be time

consuming, however.

15. Aside from secondary schools and colleges, other sources for recruit-
ing qualified employees might include organizations having a map facility,
surveying agencies, planning depariments, consitruction and transportation
firme and public uiilities. I+ may also be possible, under cerisin aspecial
conditions, to make use of parsonnel in the cartographic branches of the

armed forces.

III. CENSUS MAP REQUIKREMENTS

A. General considerations

20. Mapg may differ widely in terms of the subject covered, the size of
area encompassed and the mode of presentation. They can show such varied
types of information ag topcgraphy, weather conditions, ethnic distributions
or statistical patterns for large and for small areas. There are maps
prepared for many different types of users; these people may be navigators,
blind persons, petroleum prospectors or law enforcement authorities. A
census organization is no different in this regard. I+t needs many kinds

of maps, depending upon such variables as the type of unit being enumerated,
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the kind of area in which the canvass is fo take place and the needs

of the different offices and employeses of the census agency. There is nof,
~then, a standard map which can be used by an enumeratior for all censuses
or often‘for the same census. _Fox example, ¥hat is an adequate map in

a rurai area may not be'so irn & village; what is adequate in a small urban
plaéé may not.be in g ldrge ¢ity. Such considerations, however, do not
negate the ﬁossibili‘ty that.many maps could bte used. interchangeably, Tor

various kinds bf'cansuses, with little or no changs.

21. Certain general statements can be made in regard to all census maps.'
Firsﬁ; distance and accuracy are less important than the portraysal of
features which are in proper relationship to each other. Whether e
dwelling unit lies fifty or one hundred meters from the road is less
important than whether it is placed, on the map, on the correct side of the
road. Second, all-boundaries-which are needed to demarcate geparate
reporting.aréas rust be shown as clearly and as accurately.as possible in -
relation to other features of the landscape. Third, maps should be simple
and show little information whick is not germane to the needs of the user,
a5 this will only serve to confuse; most individuals involved in census e
operations are ncrmally not well versed in map use. Fourth, features

and names must be shown cleariy, since most maps will'be reproduced many
times. If-copies are blurred, the utility.of the map nay decrease sharply.
Fifth, map distance should be shown by means of a graphic {horizontal)
scale, since it then does not have to be altered in case the map is
enlarged or reduced in size. Last, 1t is important that all names of
agglomerations and important features be spelled correctly and reflect

any recent change; place names must be those which are commonly used by

local peopls.

22, - It might also be worth observing'tﬁat the map paper and the ink used
should be of a sort which'withstahds fdﬁgh and 6ftsn protracted use.
This. is a very practical and important consideration, siﬁce pobr quality
material may impair the usuatility of the map and delay operations until

it is replaced. Laminaiion is a protective device which ocould be used on ...
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those maps which mighf'have to withstand a great deal of abuse, In this

process, a-thin-plastic film is appended to the-paper. ~Howewer, it -should

not vormally be necessary tonrotect maps to this degree in census work.
Regardless of the materials used, however, it would probably be bepeficial
to include some mention of the need for careful handling of maps during

the enumerator's training period.

23. As & general ruie, features should be included on a census map if
they QSSist'the user in determining hié position, if they help to identify
the boundaries of a designated area, or if they show the location of the
census units beihg-enumerated — in this- case, people and housing. Some:

of these features are itemized below.

24. ; (a) Physical‘features. Topography is shown for the reasons noied

above. if will often have a direct bearing onrn the size chosen for an
enumeration district. Boundaries at times can be drawn along crest lines

if they are distinct barriers to transverse travel and are sparsely populated.
It is often hard, however, to connect such lines with features in

surrounding low lying areas. Rivers and streams generally are good
boundaries, élthough care should generally be exercised to avoid intermittent
stréams,'if posaible. Water bodies and marshes also can serve as con—

venient lines of demarcation.

25. (1) Caltural (non-physical) features. Highways, roads, streets and
trails should be shown. Those which pass through the center of a village
are not‘alﬁays the best boundaries, since they normally will then bisect
a sooidéoéndm_ic jq_._nit. ~Quality of the roads is important, since it '
provides'aope indication‘of the ability to sustain vehicular traffic and
can also héip‘iﬁ estimating the travel time needed for canvassing. This
information is also important if the time of enumeration coincides with
particularly cold weather or a rainy season. In the event that road names .-
are unavailadle, they must be descrived ("ioad from town x to town y").
Other features which can be useful, if shown are transmission lines;
telephone ‘and télegraph“lines; iailroads; canals and large, permanent

irrigation and drainage ditches.



26. Normally, the best boundary is one which can be seen easily on the
ground. Nevertheless, since it 1s necessary to adhere to adminisirative
areanlimits, many imaginary linec must be used. In such cases, hovwever,

a respondent will often know where he lives in relation to such a boundary.
At times, fence lines oxr even property lines may be used to divide

areas; off-set lines (short, imaginary lines connecting visible features)

can also be drawn, if necessary. %o complete z boundary.

27 If several names are commordly usged for one place, they should all be
shown on the map, if possible. Since it is important to obtain correct
names on cenpus maps, attention should also be called to sources of
information in this regard. Xeov elample, the gazetesrs and other publica-
tions of the U.S3. Department of the Interior, Board of Geographic Names;
and the U.K. Ord-ance Survey, Pernanent Committee of Geographic Names
might be helpful. However, it snould be understood that large scale maps,
such as those used by enumerators, mey require place names which often

cannot be obtained from sourcos such as those mentioned.

28. Since boundaries of places in some countries may be subject to
fluetuation, it may be desirable to sstablish a cut—off date, after
which further changss will not be reflected in the census statisties. If’
this is not done, a great des! of time and effort can be expended in
keeping the maps currsny, Ons difficulty in using a terminal date,

is that it may confu=s Toth enumsrater and respondent, since the map will
not then represent the true situation. It is th.refore more desirable

to attempt to pazs a law or issue some type of cdict which would prevent
boundary changes fren taking placs afioer a certain date, excepit under
rather unusual circumgtances; soveral countries concerned with suoh
problems (sueh as Brazil) have teken measures of this type to fix

boundaries prior tec the census.

29. In additior to the feaztures noted above, census maps must show areas
peripheral to the place which has been delineated. The purpose of this
requirement is to help the map user to locate boundaries on the ground.

If recognizable points outelide such lines are shown on a map, the limite

of an area can be cagily ascertained.



30. Settlement patterns should also be shown. Detailed map information
dealing with villages in rural arsas can be shown as insets or enlarged
and shown on separate shests. If the location of bulldings is not
definitely known, it is safer to omit them from the map; users become more
confused by erroneous information than by lack of features. However, in
such & case, an estimate of the living quartere in the area should be

obtained from field personnel.

3l. Maps prepared for special purposes usually require special care.

Sample surveys taken on an areca basis fall into such a category. Since

fevwer maps are involved, however, this does not present any major problems.
In the U.S.A., the enumeration zrea can ofien form the frame from which
sample segments are obtained. Choice of such districts are up to the subject
division, however. Special efforts are usually expended to upgrade the

guality of the map once a selection has been made.

B. Charactsristics of enumerator's maps

32. There are more snumeraior’s maps prapared than any other kind. It
is important that they be of gocd quality so that a high order of
accuracy in data gathering is maintained. Following are scme of the

features which must be shown on these maps:
(2) A north arrow, for use as 2 directional guide.

(b) A graphic scale (ces Apperdix 4, Glossary of Terms). The
enumerator is not trained to interpr<t other representations
of scale, such os fractions or word statements (for example, one

inch to one mile, or 1:163,360).

(e) 4An identifying gsographic code number which will also indicate
those major and minor c¢ivil divisions which are used in the

census, and in which the enumeration district is located.
(a) 4 legend which explains all features on the map.
(e) Peripheral area, to help fix boundary locations.

(£f) Names of physical and cultural {features, printed clearly.
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(g) (Rosds with double lines). This makes clear that a boundary,

. running down the middle of the sireet, includes one side but not
the othér. If single line roads were used as boundaries, the
enunerator might not remember his instructions and could
carvass both sides. An alternative, to be followed only when
necessary, is to include an explaﬁatory gtatement on the

map.

(h) "Boundaries are shown by a colored line, preferably red or orange.
‘Bince this must be applied manually, it is time consuming.
Aside from the original map in the central office, all other
enumerator's maps can show this boundary by means of a blaek
wiggly line with tight meanders; this reproduces adequately'
for whatever use it is put by other persomnel. While not
mandatory, a word description of the boundary is desirable
and should be included.

(1) 431 tuildings, &8 woll as other structures ocoupied as living
guarters, should be shown if their location can be fairly
accurately ascerteined. Thus the map should ideally ineclude
detached dwellings, multi-dwelling buildings and non-residential
buildings such as schools, industrial plants, commarciszl
buildings or barns, and it may also include other structures
or places occupied as living quarters, such as ruins or
caﬁes. If poséible, symbols should.be employed for buildings
whieh contain at least‘ona set of living gquarters sasnd
special symbols should be used for multi-dwelling buildings

and marginal housing units.

33. It is the responsibility of supervisors to rumber city blocks for
canvassing and to field check new consiruction, areas of recent rapid
growth and doubtful boundary lines. Arrangements should be made so that
supervigor's training includes practical experience of this sort.
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34, Several common mistakes in construction of enumeration maps are
listed below. First, the map may be made of paper which deteriorates rapidiy
with use. Second, it may be of a scale which makeg it too large to handle
easily in the field. Third, the features and names shown may be too

small, and they may therefore be hard to read or subject to misinterpreta-
tion. Such maps may often not reproduce well. Fourth, if the peripheral
zone does not extend out far enocugh to cover an identifiable point beyond
the area being enumerated, the location of the boundary may not be clear.
Fifth, doubtful boundaries, particularly those following imaginary lines,
must be field checked; if this is not done, the margin for error is
increased. Sixth, single line roads, as noted, enhance the chances for
inaccurate enumeration. Finally, if dwelling units and other buildings are
incorrectly located on the map, they tend to confuse the interviewsr.

Under such conditions, the posgibilities of omission or duplication of
information are enhanced. This situation also applies to the misplace-—
ment of other physical and cultural features on the map. It has been
pointed out that there is a certain tolerance of error on census maps as
regards distance, but not in terms of the proper relationship of one
feature with another. It must be stressed that it is the responsibility of
the supervisor to check out all major map problems; the enumerator can

make simple changes on his map but he must not be relied upon to inter—
pret ambiguous features. For example, he can often determine whether a
house is located within an urban center bounded by imaginary lines by
asking the respondent; he can add or delete roads, bridges, houses, and
other features as long as such change is minor. However, if a boundary

has been changed and is not shown on the map, or if a new road complex

hag been built, or if a great deal of new consitruction has o%literated

or masked the old settlement pattern, then he needs assistance from his

supervisor.

35. The size of the enumeration area will vary as a result of a number
of different factors. For example, the type of terrain and the ability
to traverse it during the season of the year in which the census is

taken, Wwill have a bearing on size. The quality of the roads, the kind



of vehicle which might be used for transporting enumerators, and the
length of the enuﬁeration reriod must be taken into consideration. The
level of education of the emumerator and the respondents, the length of
the questionnaire and the density of the area will also affect size.
Pinally, rural enumeration areag almost invariably tend to be larger than
their urban counterparts. Basically, however, the size of the enumeration
area will reflect fthe desires of the subject matier division conducting
the census. (ld enumeraiion areas can bPe subdivided into acceptable sizes
for a sampling survey by means of standard map chunking and segmenting

methods.

36, In view of the foregoing paragraphs, it should be fairly easy to
determine the extent of map training which enumeraitors should receivsa.

They should be taught something about scale, orienting maps, canvassing
techniques; boundary recognition,'legend gymbeol identification and standard
procedures for changing and correcting maps. The latter task might

include the addition of new information on the maps as well as the deletion
or alternation of incorrectly placed features. Apropos of this, it also
gshould be stressed that all maps, without exception, should be returned

te the Geography Office.

C. Yeedg of cengus offices

37, The ocentral office requires a2 map of the entire country, showing
major pepulation agglomerations, terrain features and drainage and the
transportation network. It must be clear enough so that jurisdictional
boundaries of census regions can be outlined, in order to avoid overlap.
Copies should normally be sent to regional offices. Simple maps must also
be available which show boundaries of adminigtrative arsas and the
relative location of all places for which data are to be reported and
published.

18, Regional offices require full map coverage, including contiguous areas.
Maps of intermediate and minor civil divisions, as well as those of
supervisors, crew leaders and enumerators are also needed. Uriginals of

all these maps are filed at the ceniral headguarters.
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39. District or local offices require coverage of pertinent administrative
areas, plus copies of crew leader's and enumerator's maps. Copies of the
latter can be used to replace maps in the field which are lost, mutilated
or destroyed. Supervisor's maps should shoWw most pertinent physical and
cultural features of the area involved, although the detail would not

necessarily be as great as that depicted on enumeration district maps.

40. The magnitude of the map reproduction job is indicated by the
foregoing paragraphs. For example, a copy of an enumerator's map must be
made available tc the céntral, regional and district offices as well as to
the enumerator himself. Furthermore, since peripheral areas have to be
included, the base map from which & "cut-out™ map comes, must in turn be
reproduced several times. This is because the base map, which contains

a certain number of ermmeration districts; could not be cut up to furnish

the exact same number of enumerator maps.

41 Scale denctes the relatiohship between distance oh the map and actual
distance on the ground. Generally speaking, small scale maps cover
comparatively large areas and vice versa. Enumerator's maps are large
scale; as a rule, they vary from 1:5,000 to 1:12,000 in urban areas to
1:10,000 to 1:25,000 in rural areas. If the scales are smaller than those
indicated, names often are not legible; if larger, they are too big and
unwieldy to handle in the field. {The representative fractions noted
indicate the actual map and ground disiances, regardless of the unmit of
measure. Thus, 1:5,000 could be defined as one inech to 5,000 inches or one
centimeter to 50 m.). As a result of the differences in areal sizes of
enumeration areas, the line used to demarcate the end of an urban place
and the beginning of & rural region also representsz a transition from

one scale of map to another.

IV. MAP ACQUISITION

42. Mapa can be cbtained from a variety of sources. Government agencies,
for example,; may have maps, sketches, aerial phoiographs or special

information which may be of value to.census operations. Highway agencies
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can have maps of the road network; departments of interior or conservation
may have maps of special areas such as forests, river basins’ or reserva-
tions} an agricul ture minisiry may have scoil and land use maps; 8 geolog-
ical survey agency may have topographic sheets, or maps showing locations

of mining camps; defense agencies may have coverage of training areas and
other installations of an unclassified nature; as well as maps of ports,
coastal areas and boundary regions. Maps showing construction housing -
starts, bhydrography or postal routes can also often be available and
helpful. Other sources of information may be planning departments, develop-—
ment banks and area development organizations, and health and education
agencies. Local governments might furnish maps from cadastral rscords, city
files, or from police, fire, highway, health and sanitation departments.
Other sources might include air, rail and trucking firms, construction
companies, utilities, engineering organizations, farm cooperatives, libraries,
insurance companies and cartographic firms. International agencies and
geographic institutes may also have usshle maps. The American Geographical
society, the International Geographical Union or the Pan American Institute
might be cited in this regard. lxzchanges with other countries is also
possible. As for emerging nations, the general impression seems to be

that adequate maps may be harder to obizin. However, this situation may
apply only to internal sources; other nations and international agencies

may often have good coverage for large areas. Here the skills of an
individual well versed in map acquisition are needed. Large portions of Latin

. America and Africa, for example; have been photographed and mapped;

43. Maps can be ¢btained by contract or by cooperative effort with other
agencies. I1If private organizations are involved, care must be exercised-
to ensﬁre that copyright laws or other legal privileges are obsexrved.
Qften, a promise is made that these maps will not be used for anything

but census purposes.




V. OPER/TIONAL STEPE IN A MAPPINC PROGRAM

I Iaventrey

44. The first step in determining 1he magnitude of the job of preparing
mﬁps for a census ia to take a complete inventory. This entails the
astablizhment of a list of a2ll arcas for which data are to be reported.

It is not always a simple task, sinece many of these areas may not be
known. For example, if the urban definition is couched in terms of
agglomeration size, then thosc villages on the lower ond of the population
spectrum may or may not be included in the final report. In order to
engure coverage; all marginal case: have to b8 considered ag eligibles.
Armed with this listing, the map collection is then =xamined in order to
determine bothk quantitative and qualitaiive coverage. It should be
understood that the invenitory muat be made in close collaboration with the
subject division in charge of the censuz; only such an office can determine

the framswork in which the snumeration is to take place.

45. The inventory table shouid hive a listing of all administrative or
statistical areas for which d2%a ai» required. This stub is arranged in
hierarchical order from majcr tc minor civil divisions. GColumns must

be ineluded which will fusmish pertinent information in regard to scale,
dates of covers ', sources and bourdaries. In the last column, a gquali-
tative agsessment is made ol each mzp and recommendations are then
formilated. For examplo, mdps may be rated as rotigfactory or they may he
noted as reguiring up-~dating, Tield work, further compiling or ecorrscting.
Areas for whick maps ars miesing cre also listed. The entire table

should be designed seo as to conform to o geographic code which is then

to be used in facilitating 2ll dota processing operations. The code

is established by the geography office in conformity with the requirements
of those subject departments concerncd with categorizing data by specified

type of area.

46. The inventory at this junciturs can provide the geography office with
some fairly clear indications of the time required, the cost of the

operation, the size of ths field staff, the equipment needed and the
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amount of field work probably entailed. It also can furnish the priority
order of work, since the first tasks should normally be concerned with those

areas having sizeable populations but poor or non-existent map coverage.

47 Only general statements can be made in regard to the financia; agpects
of census mapping, since expenditures depend on a large number of variables.
However, as a general rule, the cost of the maps needed will range from five
to fifteen per cent of the amount set aside for the census operations up to
6nd including the pericd of snumeration. One of the major cost items

would be field work. It accounts, for example, for almost one balf of the
amount spent in producing expensive U.3.A. gquandrangle (topographic) maps
from an aerial jhoto base. Some countries have decreased these costs

by relying heavily upon the work of local individuals in supplying .
necesggary information. In addition to these considerations, it éan be pointed
out that the delineation of statistical areas will also raise the cost of

thes operation, as will the use of aerial photography.

48. "It is difficult to develop an accurate time schedule for mapping
operations. C(bviously, there will probably be a cloze relationship

between time expended and the magnitude of the job. Batchelet and Archer,é/
twe U.S. geogrephers, maintain that the time needed must depend on the
number of employees, the size of the country and the results of the map
inventory. It is their contention that a three yesar period, on an

average, is needed to do the work; however, as noted, this estimate is subject
to change for many reasons. 1In any event, allowance of too short a time
span for the Wwork enhances the chances that the quality of the final product
will deteriorate. As a rule‘of thumby, an inventory should probably be

made two to three years in advance of the enumeration, and map collection

ghould start at least two years before the terminal date. All maps

C. Batchelet and A. Archer. Comments on Geography and Cariography
for Census Purposes. Inter—American Statigtical Institute, IV Sessgion
of the Committee on Improvement of National Statisties, 1956, p. 1.
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should be available at lsast thres months before the census is to be takéni/
and maps needed for establishing enumeration areas should be availadble at
Ieast -six months bafore the enumeration. It is ganéréll& wise‘fo allow

more timeé than appears to be nesded if much field work or outside
contracting is involved.

B. DBase map preparatiocn

49. . If the original census map or one subsequently acquired is suitable
in terms of scale, mode of presentation of features and age, it is then
used &s & bage map. It may also be used when there is insufficient time
to prepare & better map; this is often the case if the size of the job,
the skills of the staff and the allotted time are all at variance. Maps
may also be se;vipeable as bases if‘the changes required are not numerous..
New maps afélﬁsually constructed if the previcus coverage is extremely
poor and iflnewréoﬁrces 6f information, such as aerial- photographs, are
made avaiiab;e. 'Updated information is obtained in many ways. 3By way

of illdé#r&fion, it éan'come from corrections. on previous census maps;
ffomfaurveys takgh.by various agencies, such as health or education;

from new mgpswwhich cannot be used as bages; from census field offices;
“frqm‘ldcal”officiais. In fhe last census for Uruguay, for example,

lécéa authorities‘were asked to enter the number of living quarters, by
streqf‘and bidcké on maﬁs for their locality. This information was then
used in delineating enumefatiqn a:eaé. Compilation, tracing, editing and . -
other feéhniqgeé gsed fg develop base maps are not described here, since
they are no diffefenf from_standard_cartographic methods. The end product
of the process for field work is a "ecut-out" map which can be used for

enumeration purposes.

5/ Principles and Recommendations for the 1970 Population Censuses
{United Nations publication, Sales no.: 67.XVII.3), para. 53.
Principles and Recommendations for the 1970 Housing Csnsuses
{United Nations publication, Sales no.: 67.XVII.4), para. 60.
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50. Aerial photographs, if current, show physical and cul tural features

in their correct perspective and may be of great help in base map
preparation. However, their use as maps is limited because of the constraints
imposed by time and costz. For example, whether the photos are used as

such or whether they are converted into maps, all pertinent names,
administrative boundaries and scales have to be indicated. This usually
involves enlargement of the photo and costly field work by staff from the
central office. Furthermore, if the photos are used directly as enuneration
district maps, an extra effort must be expended in training the interviewer
to read them. It must be assumed, in such cases, that the enumerator has

an adeguate education or is capable of absorbing such training and that

the additional time and money for this training are available.

51. Some countries prepare census contrel lists some time before the
census enumeration and use them to help determine the size of the
enumeration areas. If time allows, it would be advantageous if the
enumeration areas could be delineated prior to the listing and finally
determined after information is recelved from local authorities or regional
consus offices. However, close working arrangements between census and
geography persomnel would be required; given the limitations on time involved
in map preparation, it may not always be feagible to attempt such an under-
taking, desirable as it might be. Apropos of this type of work, it might
be mentioned that the outer boundaries of large urban centers {Urbanized
Areas) in the U.S.A. in 1960 were defined after the census was taken.6

This method of boundary determination is unusual howsever, and requires

a good deal of coordination between census offices.

C. Field work progranm

52. Field work is required under a variety of conditions: if acceptable

maps are not available; to obtain locations of administrative boundaries

6/ R.C. Klove and A. Archer. "The Development of Urbanized Area Bage
Maps for the 1960 _Census™.__Surveying and Mapping, Volume XXIII, March,
1963, pl 86!




- 217 -

and names; to establish certain kinds of statistical areas. There are
side benefits to this work, since culture can be added to the maps during
the course of the operation. Thus, for example, living gquarters cap be
placed on the map and roads can be classified. It should be mentioned,
as & general precaution, that a field team should not normally be ment
into an area without at lesst some rudimentary sort of map from which

to start 1ts work.

53. It hag been stated that some field work can be done by local
authorities, such as police, teachers, government officials or soldiers.
If the program is carefully conceived and administered, the reguisite
information can be obtained s+ comparatively low cost. This was done,
for example., in Belivia andé Panama. (ften, however, the guality of the
end product is very uneven. Furthermore, if aerial photos are used, few
local people can be relied upon ito have the requisite skills to work with
them. Nevertheless, given the limited budgets, particularly of some
emerging nationsg, this type of field work may represent a feasible
solution; information can be obiained cheaply and can be, comparatively
speaking, fairly sccurate. In the U.S.A., it is anticipated that some
local officials will be called upon to help in map editing i;d the prepara-
1

tion of an address coding guide for certain places in 1970.

1/ W.T. Fay. The Geography of the 1970 Census. U.S. Bureau of the Census.
mS., 19660 L
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VI. MAP AND GRAPHICS PUBLICATION

54+ - Une of the required tasks of a geography office in a census organiza-
tion is to prepare area identification maps for publication. These show
the boundaries of areas and the location of places for which data are

to appear in print. A location code guide is set up so that a place
identified by 2 grid number in a table can be found easily on an
appropriate accompanying map. No other cultural or physical detail need be

showWn.,

55 The publication of ‘data in map and chert form is a fairly inexpensive
yet advantageous way to show some of the resulis of the enumeration.
Generally,; the viewer can readily comprehend the patterns revealed by

thesge statistical maps and other graphics. The subjscis are also not
limited solely to population rumbers and distribution or settlement types.
Data can be shown which deal with vital statistics, growth rates, urban-
rural dichotomies, ethnic structure, economically active ob inéétive
populations, migration, education, age and sex, housing conditions and
land use. Although most methods should coﬁform to cartegraphic convention,
modifications permit & fairly wide latitude of choice in presenting census
information. Charts, for:example, can be superimposed on maps; the

results can be gratifying if combinations are constructed with a discerning
eye. Census information can alsoc be used to make maps in which date are
not simply described, but analyzed within a spatial framework. These

maps, for example, may show various kinds of migration streams; centers

of population gravity or potentials (shown by isopleths, which are lines
passing through points having a constant value); market areas; or degree

of settlement dispersion.

56. I+t should be kept in mind that a proper presentation of the geographical
distribution of statistical data requires professional staff skills of a

high order. Ability to present information in map form is certainly not -

#. capability unique to geographers; éccordingly, many hands are ofta? '
involved in the formulation and final selection of maps and graphiocs.

At times, as a Tesult, some census atlases tend to be overly simple or,

on oceasion, wmuck too complex.



-~ 279 -

57 The objective of a map showing statistical information is to reveal
distribution patterns which are not as easily grasped in tabular

presentation of data. If the map only shows what is already common

knowledge and does that in overly simple terms, then it contributes little.
By contrast, if it attemptis to show too much or if the scale of the published
map is not adequate to the task, the map becomes hard to read and loses

much of its value.

58. Some maps can be misleading. For example, it would be incorrect to
stress area size if population size were implied. Thus, if the area of
Kiruna, Sweden, one of the largest cities in the world in terms of acrsage,
were shown on a map depicting urbar centers in the country, the conclusion
might be reached that its population exceeded that of Stockholm.

Density maps, commonly shown in census atlages, can tend to project
erroneocus impressions also. The usual (choropleth) map of this type shows
population distribution as evenly =pread throughout 2 certain designated
area; 1in actual fact, such an apportionment is more unusuval than usual.
Furthermore, since simple arithmetic density does not refine attributes

of people or type and use of land area, zny correlation between this
meagure and other characteristics of the landscape which may bs inferred from
the map is not necessarily of a causal nature Dot maps, which show
location and density as well, tend tc be more accurate in showing

distribation.

59. Perhaps the only conclusion which can be reached in regard to map and
chart publication is that extreme care must be taken to make sure that

the preseniations are meaningful. Maps can revsal spatial patterns with
relative precision if they are judiciously constructed. It needs to be
stressed that emergent nations, particularly, should seriously consider

the mapping of census results. Costs are comparatively low and the

benefits to the dats user can be appreciable.
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Glossary of Terms

1. Choropleth Map. A quantitative areal paﬁ in whioch ﬁ'éymbol

- representing a certain wvalue is applied to a defined place,
A wide variety of subjects can be used. For example,
population or housing density per square kilometer, sex ratig
or percentage urban might be represented on ﬁaps of

intermediate or minor civil divisionse.

2. Graphic Scale. A map scale which depicts distance by means of

a line of designated size which is divided into standard
lengths. It is also called a horizontal scale or a long

line scale.

1. Isopleth. A line on a map passing through points having the
same values. It can be used to show a variety of types of

distribution, both physical and cultural.

4e Map Culture. Map information relaiing to man made features,
such as roads, houses, bridges, transmission lines or

boundaries of administrative areas.

Se Map Scale. Ixpresses the relationship of distance between
features on a map with the actual distance on the earth's
surface. It may be represented in graphic form ( ses
Graphic Scale), as a word statement (such as "one inch %o
one mile",) or as a representative fraction (such as 1:100,00Q).
The latter refers to equivalent areas on the map and on the
ground, using the game type of measure. Thus, in the fraction
11100,800, one inch ( or centimeter) measured on the map is
equal to 100,000 inches (or centimeters) on the surface of
the earth.
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6. Quadrangle Maps. Maps of varying scale which show selected

Physical and cultural features. Rigid standards are set by
~the developing agenrcy so that a high order of accuraoy in
cartograpkic representation is obtained. Maps of this kind

generally appear in a series.
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Statistical Areas

1. Statistical areas are defined by criteria established by a national
statistical office. They are delineated for data gathering purposes

and differ from administrative areas. The latter are civil divisions

of a country which are defined and controlled by an agency of the
government. Most emerging nations have done little work in developing

reporting areas of this kind.

2. Statistical areas are usually defined in terms of some sort of
cultural or sconomic homogeneity. Boundaries are very coften drawn by
a national statistical office in conjunction with the recommendations
of local officials or important members of the community or communities

involved.

3. There are several different types of statistical areas. For
example, Census Divisions, such as those found in Canada, define areas
which have similar social characteristics and market functions. They
vary in size, being comparable to counterpari intermediate and minor
adminisirative divisions. ZTeonomic Areas and Sub-regions, such as those
found in the U.S.A., 2lso delineate areas having similar socioceconomic
conditions; in this case, countries {intermediate size civil divisions)
tend to be the smallest units used. Connurbations are large urban areas,
defined in the U.K.; whose boundaries are determined on the bagis of
urban land use. Tracts are small homogensous portions of cities which

are also defined for data gathering purposes.

4. The advantages of having statistical areas are manifcld. For example,
it should be possible to obtain a more meaningful series of data if they
are gathered for homogeneocus areas. Thus, urban planners could make good
use of separate tabulations for a central business district or for the

squatter settlements (bidonvilles, callampas, barriadas, atc.) which

are characteristic of many of the larger cities in Africa, Asia, and
Latin America. Furthermore, as noted, since boundaries do not readily

change for statistical areas, comparable dat:. can be provided from census



1o censué. This is imperiany wainty in those countries in which boundary
chahges of administrative arees are common. Lastly, the boundaries of
statisticai areas ar: cuponen ¢ iiat they generally follow visitle
features on the greund. Sipnce these lines are used in delimiting
erumeration areass, thay can then serve as on aid in making sure that the

interviewer finds his .oandaries earily.

5. It has been noted that many couatries have done little work in
defining statistical areas. As a result, urbsn places are often not

cleafly bounded, so that data suffef aceordingly. This is one of the reasons
why information on rural-urtan rigration tends %o be less reliable than

1t otherwise might be. Work also needs to be done in defining areas in
those countries where agglomeraticns are largs but are not classed as

urban.
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Qrganization of a Geography Uffice

1. A geography and cartography office must be flexible in terms of its
table of organization. This is particularly frue if the office is a
small one in which personnel are often switched from job to job.

Certain functions must be performed, however, regardless of staff size or
functional subdivision. For this reason, the various duties of the
goography office, as well as staffing requirements, are categorized under
several different types of activities. A gsimple table of organization

is shown in chart form in Appendix D.

2. Cartography operations. This type of work would involve the bompiling,

editing and reproduction of maps. It would require personnsl skilled in
preparing and interpreting maps and aerial photographs. Employees

would also have to be able to develop maps and graphlics for publication,
often in the form of a censug atlas. Attached to this core of
professionals would be a complement of draftsmen whose knowledge of
mapping technigues, concepts and skills need not be of a very high order,
The job of measuring areae in order to obtain density data could be

handled by this group; the work would mainly be of a clerical nature,

3. Administrative areas delimitation. The collection and revision of

méps showing officially defined adminigtrative boundaries would be one

of the major chores involved in this assignment. Accordingly,
comminications must be established with all organizations controlling
places for which data sre needed; if boundaries are altered, or are in
question, field work may be reguired. People doing this vwork must also
keep track of the boundaries of special areas, such as designated forest
regiona, territories, reservations or large plantations. Une of the mosf
important overall tasks however, would be to ensure that there are no
omigsions or duplications of areas shown on maps of intermediate and minor
eivil divisions. This operation should be headed by a geographer, but
much of the work can he done by a clerical staff; professiohals may
become involved in questions dealing with the resclution of boundary

problems.
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4. Enumeration area delineation. The drawing o oFf beoundaries from the

base map prepared by the cartography group regi..irwss scmne professional
Judgement, sc that it would generally be‘adVisa?lo.tu bave trained geogrea~
phers do ithe work. For example, the followins aerisions require some
exercise of professional skill: the determinaticn s to when old
enumeration area lines should be adher=zd tc ¢nd when they should not{ the
~8bility to know when to depend on map informiticn a1l +the degree of such
dependence; the delineation of boundaries sc that hemogeiscus dreas may
resylt. These determinations must, of course, =ccerd to the ganeral
specifications laid down by the proper censug actareiticz. The tasks
inveolved are usually given to clerks, however, s'nee prnfessionﬁls are
pprmally in short supply at this time. About the ifat way to maintain
Mcoptrol over the situation is to make sure th-t sc-3raphere serve asg

supervigors and review all work.

5 Statistical areas delineation. This work vould invelve the

determination and testing of eriteria for estazilsiing boundaries of
statistical areas. Staff members in such enaralicnts ohould be‘geogfaphers
with backgrounds in statistics. Assignments invelve field as well as

office: work.

6. 'Héaiguarﬁers functions. Some sort of ceairalircd wperations mus{ be

performed, not only for administration and persownel managemeﬁt, but for
a variety of other duties as well. For exam.lo i -8 inpostant to
maintain liaison with otheerrganizations and 12 cuerate a liTrary in
which maps can be filed and stored. It may alce be nriessary to assist
in map training for enmumerators and to engage ir raricus types of special

field work activities.

Te The equipment for the office is made up of *hose caf*ographic tools
and machines which are needed to make and feprodude méps, Their
complexity ranges from the simple and inexpenszive 1o the complicated and
costly. It ig not within the scope of this papcer o 1{st and describe.
these mathines. Nevertheless, it should be »ointe’ rut thaf, BS a

mirimum, access to cheap and fast duplicating squil.ent is mandétory. Map
filing cabinets are desirable, but low cost ghelring car be made 1o
substitute for them if funds are not available.



- 287 -

Cartography and Geography (Office

Table of Organization

Headquarters
ILibrary Liaison Personnel
and
Administ{ration
Cartography Administrative Enumeration Statistiro:
Areas Area Arocs

Delineation
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BIEBLIOGRAPEY

Literature dealing with cartography for census purposes is limited.
Included in the list belovw are several general readings which do not
deal directly with census geograray but which are still gcod referencea

for anyone planning a map acguigiticen and development program.

Archer, A. "The Use of Maps in Census [ork". ms., U.S. Census Bureau,
Washington, D.C., 1958.
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Locality listing

1. One of the first steps in the preparations for a population census
is the compilation of a list of all inhabited places {localities) in the
céuntry. The framework for this list is provided by the civil divieions
of the country. It is within this fr.me that the localities have to be

listed, separately for each smallest civil division.

2. According to U.N. recommendations, a locality, for census purposes
"should be defined as a distinct population cluster (also designated as
inhabited place, populated centre, settlement, etc.) of which the in-
habitants live in neighbouring buildings and which has a name or a

locally recognized status." (Para. 232 in Principles and Recommendations

fer the 1970 Populétion Censuses). Thus every hamlet, camp, famm, etc.is

a separate locality. Likewise a cattle-post where some members of the
household, separated from their family, are herding catile, as well as
huts on cultivated lands far from the main village which are occupiéd
during the sowing and harvesting seasons, should be considered localities

»

if inhabited during the *ime of the census.

3. In some African countries the population is so heaviiy agglomerated
and the administration so developed that each locality as a rule forms
its own civil division and thus is a recognised administrative entity
on s permanent location and with more or less well defined boundaries.
Such situations are met particularly in many parts of North and West
Africa. In practically every country at least scome larger localities

Torm their own civil divisions.

4. In contrast to this are the situations where the population is
widely scattered and the smallest units which can be properly called
civil divisions include a large number (tens and even hundreds) of
villages, hamlets and isolated homesteads. Such cases are very common

in Africa.
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Se The settlements in many african countries are also very changeable,
There is a constant process of their breaking up and joining togethor,
isolated farms or satellite hamlets being built and these latter
acquiring an independent status. There are seasonslly inhabited placeg
‘even among the settled agrioultural population. Entire villages may

be abandepsd while the inhabitants move Yo another place. In such
countries and regions, Qnderstandably, the ;illages have mo geographically
determined boundaries. |

e Such fluidity of lodalities makesltheir listing bvoth difficult

and very important. It also follows that ény existing lisis soon
‘become oﬁsoleta and have to be brought up to date shortly before the

cansus.

7. Ideally, all localities should be listed, marked on & map and their
approximate populations egtimated in order to prepare for the nexi stage

of census ground-work, the delimitation of Enumeration Areas.

The "“village approach"

" 8. The abbve-Quoted para. 232 of Principles and Recommendationg

feresees the possibility that some countries will depart from the

reconmended. definition of locality.

9. Ir many parti of Africa, indeed, situations exizt where ciroumsfances
nake it impractioablé or where it would te unduly expensive and iimee
gonsuming to apply the recommended definition of locality because it
would require éxtehsive'fiéld iﬁvestigation by & large number of

properly trained staff. The beﬁefit to be derived nay also be small,
Though locality statistics give interesting information on settlement,
patiems they may be of littlélpracticél”importance in view of the

rather volatile nature of the smallest localities.
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10. There is another unit which in the African society has more
importance than the locality. I ts name may vary but it can be generally
understood as a village. In opder te define what we mean YWy a village
(in itself a somewhat vague word) we might describe it as an inhabited

rural place or area which has 2 headman who is directly responsible to

the administrator of the smallest civil division. If there are other,

minor headmen placed under a village headman, we can say that the

village includes a corresponding number of sub-units.

11. Sometimes a village may be identical with the smallest civil

division and sometimes identfical with a iocality. A more common case

in African societies, however, is that the village is part of the smallest
civil division and comprises several localities. Also its sub-units, .

if any, may be composed of several localities.

" 12. On the other hand, twc or mere villages or parts of them may have

grown to form one single agglomeration, i.e., locality. A further
complication arises when elements of two villages dovetail or intermingf%
in the terrain. The concept of a village as determined by headmanship

is therefore different from the concept of locality if sirictly applied.

13. To mention & few examples from trpical Africa where the smaliest
civil division usually contains a large number of villages and localities,
such are the Meketil Woredas and, after their gradual abolition, the
Woredag in Ethiopia, the Wards in Zambia, the Cantons in Niger, the

Circonscriptions in Togeo, the Lecal Councils in Southern Nigeria, the

Native Authorities in Northern Nigeria, the Parishes in Uganda.

14. An imaginary example of this type of case is given in the attached
sketch map. It is not given as a model of a mép that should be prepared
for a census but only as an illustration of the relationships between a -
civil division, villages, sub-units and localities. As a matter of
fact, maps giving similar information are seldcm available and it may
not be possible to prepare such for the census. It should also be noted

that village limits would be only roughly drawn so as to group together
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all parts of the same village. It is characteristic of these cases that
the geographical limits of the smallest civil divisions are determined

and fixed -but those of the villages are not.

15, While for some countries the strict application of the looality
conéept‘is suitable, there are others where the village approach is

rreferable. Three reasons for this are prevalent in Africa.

16. First, the village is a living entity in African life and development.
Both administrative practice and the people themselves thirk and act in

terms of the village. Population data by village are therafore needed.

17. ©Secondly; no census—type operation in rural Africa is conceivable’
without the knowledge of the village headman. It is desirable, natural

and often quite necessary that the village headman accompany the enumerator
in his rounds introducing him to the villagers and ensuring their co-
speration. It is therefore advantageous or even necessary to build ihe

census organization into the village systiem.

18. Thirdly, in areas for which acourate maps showing all irhabited
places cannct.be prepared or where the enumerators are not able to use
then, the village approach offers better assurance against omission of
scﬁttered localities. Omissions and inaccuragies easily occur in the
prepargtion of lists and the geographical locations may he seriously in
doubt. The headman is the person best placed to help %o prepare a
sketch map or a description of the village or a list of its component
paris if such are required. He is alsc the man %o guide the enumerator.

to all part of his village.

Nomadic populations
19. Bince the nomads do not live in permanent settlements and do not

form lacalities; an alternative to locality listing has to be found in

arder to prepare for their enumeration,
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20. In regions where water is very scarce a census of the nomads could
ﬁe attemﬁted at the height of the dry season by sending enumerators to
" all places where water is found even at that time. In such case a
listing and mapﬁing of all such water sources (wells, bore-holes, water
hcles, tanks etc.) is required. This would-thus be—only a variation of
“lotality listing. |

-‘21. More often, however; a better prospect of success is offered by

a hiersrchical approach which uses the traditional structure oflsociety.
This is normally based on kinship. Pastoral nomads usually have very
strong clan and family ties and the authority of the chiefs ie firmly
estabiished. The different groups and sub-groups as well as the names
of their chiefs should therefore be listed.

22. Among sbme piimitive hunter and gatherer peoples (e.g. pygmies and
bushmen) the institution of chiefs may not be clearly developed; also
thérédmihistration may have little or no contact with these peoples.
Such groups may be identified and listed by their clan name, by language
or dialect, by the arez where they live or even By some.éuitural
charaeteristics. Though these populations can rarely be properiy
enumerated, a listing of groups will facilitate the estimation of their:

numbe s .

The contents of localify lists

23. A quality list should carry the following information:
- the official or accepted "census name" of the locality;
- known alterﬁétive names and spellings;i
- name of headman if anys
~ approximate population (or number of hoﬁses, households or
compounds ) ; |

- map co~ordinates if available.
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24, If the "village approach" is rsed or if both the villages and the
localities are listed, there wiil probably be units of different levels,
In such cases, naturally, under each primary wnit (e.g. village] its
component sub-units (hamlets, farms ete.) should be listed. If |

usepq;éte enuneration of the sub-units . .is wanted,-individual information
on them (beadman, population, etc.) is desirable. If this is not wanted,
it will suffice to annotate the village list with the names of its
conponent parts.

25.‘ Bhould it not be possible fo prepare maps showing the localities

or villages, it would be useful to prepare descriptions of them or

instructions how to reach them.

26. When nomads are to be enumerated using the administrative
(bierarchical) approacs, it will be necessary to record information
on their seasonal novements and, if possible, supplement it with sketeh

maps.

The use of Enumeration Areag in a census.

27+ The main purpose of the division of the country into Enumeration
Areas is to split the existing locazl units into census dnits of
manageable size and to assign one enumerator to each such unit (E.A.).
This will facilitate the enumeration, the supervision and possible

pos t—enumeration checking.

28. Another purpose is to provide a suitable area sampling unit,
whether for a "built-in" census sample, for a posi—enumeration check

or for any subsequent survey which may use the census as a franme,

29. A necessary requirement for E.A.s is that they should never cut
across the limits of civil divisions or such smaller units for which
census data are required. If such units are too small to ocoupy one
gnumerator, WO Or more uniis may be assigned t¢ the same enumerator

who will, however, enumerste them separately under separate code numbers.
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30. As already mentioned it is customary to assign one enumerator to
each B.A. This is economical use of the census manpc-er and it

minimizes the likelihood of omissions and double counts.

31, In some countries enumerators prefer to work in pairs. This may

be a habit acquired in the course of ééﬁple sarveys. It is obviously
bad economy in a census. When enumerators work in an unfamiliar or
insecure area this may be justified as an added protection égainst

being losi or againet robbers or wild animals and it may help to overcome
unco—operative attitudes of réSpondents. However,; the ﬁrovision of an

escort is in such cases a hetter solution.

32. Occasionally entire teams of enumerators have worked together in
each area. In the Northern Rhodesia 1963 census the EA,s had usually
5,000 to 8,000 and sometimes over 10,000 inhabitants and often covered
huge arsas. They were oanvﬁssed by a team of 6 to 12 enumerztors working
their way from one end of the E.A. to the other. After the census it

was concluded that this was not a practical or efficient arrangement.

33. 'In the Bechuanaland 1964 censusmobile census teame moved from

village to village. ©Smaller villages were enumerated by one team

(4 to 6 enumerators) or part of a team while in larger villages two

or more teams operated simulitaneously. In such cases the village was
divided either beforehand or a2d hoc inte E.A.s and in each of them the
team leader assigned houses to his team members. This method was
necessitated by the shortage of suitable field staff and by trahSportation
difficulties and is not to be preferred when division into small, one-

snumerator E,A.5 is possible.

The size cof an Enumeration Area.

34. At the present stage of development the size of an E.A. generally
éuit@ble.in African conditions is about 500 people which egquals abeut

100 households. . Using a questionnaire of 10 to 20 questions and

possibly also a succinet housing guestionnaire, one enumerator can uéually

well enumerate such an area in one week. The rate of enumeration is not
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necessarily faster in towns because the saving in walking time is offeet
by greater diversity in entries, e.g. on education and economic

characterisiics, which therefore take more time.

35, A smaller E.A size would speed up the enumeration and thus

make it more nearly simultaneous. On the other hand it would increase
the cost of the census by complicating organizational, training and cther
aspecis, It might also lead o recruitment of less gualified staff and
sc have an adverse effect on the quality of the collected data. I3
appears thal a target E.A size smaller than 500 persons is not generally

recommendable.

36, In many countries it is hardly possible to find one suitable and
available enumerator for every 500 persons. Suck lack of suitable
perscimel may occur in some remote areas of almost any African country.
This may be remedied uy transfer of staff to such areas from slsewhere

bat this is not always practicable.

37« If as many as 1,000 or more persons have 1o be sssigned to each
enumerator, it may be advisable to keep the E.A. size smaller and to
gesign more than one E.A. to each enumerator. Otherwise subsequent

sampling, if any is planned, could become less efficient.

38. While a certain target size for an E.A. is selected and maintained,
it may excepticnally be necessary to form much smaller E.A.s in places
where the settlements are widely scattered and the communications
pariticulariy poor. Moreover, considerable flexibility as to size,

both downward and upward, should be allowed in order to satisfy an

important requirement: easy identification of the E.A.'s in the terrain.

Delimitation of Enumeration Aress

39. After the lecalities or other local units have been listed, their
approximate populations estimated and the target size of the E.A.s
decided upon, the next siep is to determine how many B.A.s each local
unit shall have. This may be done tentatively on a rather high level
but the finalization of the number of E.A.s is better left to those
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who actuelly delimit them. These could be middle-level census staff:
officials in charge of smallest or next-smallest civil divisions or

their assistants or field supervisors but not the immediate supervisors

of the enumerators.

40. Vhenever a local unii has too large a population to form one single
E.A., it shall be split intec an appropriate number of E.A.s. While the
E.A.s of one locar unit should be approximately equal in size, it is
8till more important that they are easy to delimit and to identify. In
towns which have regular streets, the limits should as far as possible
follow these so that an E.A. would consist of one or more entire city
blocks. In villages and more omplicated partsof towns the limits should

follow roads, tracks, open spaces, rivers and cther clear landmarks.

41. Mapping of E.A.s, when there are more than one in a local unit, is
strongly recommended. For many towns and some villages it may be possible
tc obtain aerial photographs on which the E.A.s can be shown. When

these are not available, skeich maps can be drawn showing relevent
landmarks and the E.A, limits in relation to them but not necessarily
individual houses. In very simple cases a description may make even a
sketch map superfluous (e.g. B.A.1l: North of the road. E.A.2: South

of the road).

42. The procedures desgcribed above are best suited to densely populated
areas and are not always practicable in large, sparsely inhabited civil
divisions with scattered settlements. In such cases (similar to that
shown in the attached sketch map) it may not be fe.sible to delimit the
F.A.s either on maps or on the ground. It would then only be possible
to carry out what could be called conceptual delimitation. This will
simply mean indicating whick sub-units of a village form each E.A. 4n
example is provided by the delimitation of E.A.s in the 1967 census

of Tanzania by reference to the TANO party's"ten-house chairmen.”
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43. When nomads are enumerated using the administrative approach, the
E.A.s have no geographical btase at all and are purely conceptual. Groups
or sungroups aTe asslgned %o individual enumerators on the basis of the

information listed.

Indentification of Enumeration Areas

44. When the E.A.s have been delimited, it must be possible for the
supervisors and enumerators to identify them. Identification must also
be possible for higher supervisory staff during the census, for those
who make a post-enumeration survey and for the staff of any subsequent

census-based sample survey.

45. The role of mapping in this respect is of primary importance;

However, the mapping may not be compléte and even if it is, it.does hot
solve the whcole problem. It camnot be expected zhat all field staff can
make use of maps. Depending on the iype of settiement and on the

quality of the supervisors, these latter pay or may not be able to identify
the E.A.s marked on maps. Consequently, they may or may not need to be

shown them on the ground by their superior officers.

46. As to the enumerators, the strict rule should be_followed'that each
supervisor has *%c show to every enumsratwor of his team the limits of his
E.A, on the ground. Tals applies of course only when thé E.A.s are
geographically and not merely conceptually déelimited. Where feasible,

. the supervisor and the enumerator should actually walk together around
the E.A. When this is done, a map in the hand of the enumerator usually

becomes superflucus and perhaps confusing.

47. 1If a pre-enumeration house-numbering is carried out, it will
facilitate the identification of the E.A.s. The house numbers shoul@
be marked on the E.i. lists and, if nécessany, on maps. Each enumerator

will be given the house numbers belonging to his E.A.
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48. When the houses {buildings or living guarters or both) are
numbered during the enumeration and the numbers visibly attached ox
painted at the enirances, this will, as the work proceeds, help
enumerators to avoid straying intc neighbouring areas. It will also
help to check the completeness of the census and aasist subsequent

indentification.

49. When the *village approach" is used and a local unit needs tc be
divided between two or more enumerators, these will have to work in
very close contact with each other and with the village headman to
ensure that no inhabited places are left ocut in the process of dividing
the work because systematic canvassing of large areas is not always

practicable.
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INTRODUCTIUN

1. During censuses of population and housing, irrespective of whether
they are carried out separately or as & combined operation, all places
whioh could conceivably be occupied by people must be investigateds
Liété dﬁ;theae places, prepared prior to, or during the enumeration, |

. .serve as & control to ensure that all living quarters in the territory
concerned, and/or their. occupants, ‘are included in the censuses. Becaise
in;déquacies in the control lists thus compiled may adversely af'fect the
entlre census operation, the funetion, content and method of preparation
Vof these lists should be carefully considered in planning & census.
’;&here, as sometlmes occurs, the list is to serve as a basis for other
1nqu1r1es in addltlon 1o censuses of population and housing, the conse— -
quances’ of a poorly prepared list are multiplied and careful preparation.

ig even more V1tally important.

2. Nlnety-one countrles out of 128 for which census materlal was
examined, compiled a control list as part of the census operation’ In
practice, the control lists have been given various titles, Liste de
contrdle. Hoja de Control de Empadronamienta. House list. ﬁnume}étion

Record Book, Visitation Record etc. The term "Census control ligt"

is used here because it describes the principal function involved but, in
fact, the lists may serve several imporiant purposes in the course of

the planning and execution of population and housing censusges.

3. . Fo predetermined role or standard format for the lists can be
recommended which would be applicable under all circumstances; however,

there are certain factors which it will be useful to consider in
deciding how the control lists are toc be prepared and the funetion :
which they are to perform during the census operation. These factorm
1ncluds (i) the p0591b1e uses of the llst (11) coverage, format, by
whom prepared, when prepared, (111) content, (iv) method of preparation,
and (v) the handling of completed lists. Bach of there factors will be
discussed beldw. A record of dountry experience in the preparation and
use of déhsus ¢ontio1'1ists is shown in tabulated form in an Annex.

* Some of the remaining 37 countries may also have utilized control llsts
but this could not Ye establlshed from the material available.
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I. USES OF TESL LISTS

4 An examination of the census contrel lists prepared in 91 countries
(see Table 1 of the Annex)indicates that the lists may be used inter alia,
to assist in achieving complete coverage in carrying out censuses of
population and housing, as a conirol or frame for other statistical inquiries,
for certain aspects of census planning, for the collection of statistical

data and as a means of providing advance census results. Which of these
purpeses the list ig to serve in any particular census must he decided

in the country concernsd; however, its function as a factor to ensure complete
coverage in the census, represents without question a most important aspect

of the census operation. This and its other possible uses wre discussed

in the following paragraphs.

A. To zssist in achieving complets coverage in carrying out
censuges of population and housing

5e Census control lists are used by supervisors tc assign and check
the work of enumerators and by the enumerators themselves to check the

completeness of their own enumeration.

6. In compiling a c¢ensus control list the basic units recorded may

be buiidings, gtructures or places occupied as living quarters, living
quarters and/or households or compounds (concessions)-l' The list is
compiled by seeking out whichever of the units is selected as the control
and recording it in the listing with sufficient identifying information
for it to be readily located befors, during the course of, and after the

census enumeration.

Ts Ify as usually ooccurs, the censuses of population and housing are
being carried out as a combined operation, the identification and recordiﬁg
of living guarters userves a duzl function; it ensures that all Iiving
quarters are included in the housing census and ai the same time it tends
toc provide for a complete enumeration of the population 1iving in them.

If a population census is being carried out independently of the housing

l/ For information on the topies which have been included in preparing
cansus contrel listings reference may be made to Table 2 of the Annex.
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census, the identification and recording of structures or living quarters,

or even compounds, would still be & prerequisite for the systematic

enumetation of the population.

B« To record and control the movement of questionnaires

8. Little would be gmined by ensuring that all living quarters and
persons are located during the census operation if the control of question-
naires. is not carefully carried -out. In the case of self-enumeration,
cengue. control liste provide a convenient means of recording:ihe fact that
a blank questionnaire has bean issued to a particular household or set of
living quarters and that the completed questionnaire has subsecuently been
collected or received. Vhere the canvagser methed is employed, the llst
may be used to record the complotlon of each questlonnalre by the anumera—
tg*. The control may be stablished either by recordlng the number of '
questlonndlrez dellvered to euch set of living guarters or. to each, housﬁ-
hold or by a551gn1ng to each qusstlonnalre a serial number which is recorded

in the listing.

9. Irrespective of the method of enumeration employed, the noed for '
call-backs w1ll sometlmes arise and the control ligt may be used to. record
the 11v1ng quarters or househclds that need fto be revisited because the
occupants were absent or because of some other difficulty, the dates of
subsequent qults and Whether the enumeration was finally completed.

C. --As a contrcl or frame for statistical inguiries -other than
cenguses of population and housing

10. Although the listing-is usually prepared t¢ gerve primarily as a
contrel for censusges of population and housing, it may also be used as a
convenient means of controlling other censuses and it provides a useful
framg - far the selection of sample units, either as part of. population and

housing censuses or for subseguent sample surveys.

g/ The use of census control lists to relate the population and housing
census to other inquiries in this way is also touched upen in the
working paper entitled Co-ordination between housing censuses and
population censuses £ . of these censuses with other statistical
inguiries and comg. . 3iicng
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1l. Since all structures must be investigated during the preparation
¢f the list, information on the use of the structures or the activities
being carried on within them can be easily recorded. Such information
can furnigh a bagis for any number of inquiries; principal among these
is the census of industry but a census of manufacturing, achools,
hospitala, etec. represent other possibilities. For a future census of
industry or mamufacturing, information may be recorded on the number and
type of establishments located in the various sitrucitures recorded and

the subssguent inquiry is based on the units thus identified.

12, In some censuses, only certain housing or population topics are
collected on the basis of a complete enumeration while others are investie
gated from & gample of living quarters or households. In this case, the '
form which is to be used for compiling the control list may be dprovided
with a system { numbers, spacing, bold lines etc., which automatically
identifies those units in the listing which are to be included in the

sample.

13, Obviously, the control lists will be equally usmeful for sample
surveys carried out subsequent to the census. Housling surveys or housew
hold surveys represent the most usual type of inguiry for which the lists
are used but a list of living quarters is scmetimes employed for carrying
out surveys of other kinds. Living quarters as a frame have the advantage
over households in that they are relatively stable and it is usually
easier to up-date a list of living quarters than a list of households.

In sither case, close attention should be paid to up-dating so that all
living quarters constructed since the original listing was prepared are
included and those that have disappeared ( through demolition, destruction,
conversion etc.) are removed from it or, in the case of households, so
that those that have moved away or disseclved are deleted and newly

formed houssholds, or househclds that have moved into the area since

the original listing was compiled, are addsd.
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I. PFor planning the census operations

14- Informéfibn-maywﬁe ébtained‘from é cenpus..contirol list for planning
cortain aspects of the census operation such as estimates of the time
required for the enumeration, determination of the size of enumeration
distr;cts,‘the rumber of snumerators required and estimates of the

cengugs equipment needed.

(1) Estimates of the time required for the snumeration,
determination of the size of enumeration districts and
the number of enumerators required ‘

15. The éize of enumeration districts and the number of enumeratora
required %illlbe infiﬁenced by the time required by one enumerator to
¢ollzct information on the census topics for each household and/dr gach
set of 11v1ng quarters and the dlsperslon or concentration of these units
in the &réa concerned. The time required for the enumeration of a single
housebold or set of living guarters will be determined in the course ofl_h
pre-census tests. The compilation of census control lists may be used

to provide useful information on the dispersion or concentration of house-
holds and living quarters and a general idea of the time which will be
regquired for the ftotal enumeration using a given number of enumerators

and available transportation facilities. -

(2) Es*imetes of census egquipment required

16. In planning a census it will be necessary, not only to estimate

the total guantities Tequired of various forms, cards, pencils, folders
etc. “ut alsc to estimate the number of these that need to be made
available in various parts of the country. A4 mlscalculatlon could cause
delays during the emumeration which might have serious consequences-

If prepared cufficiently in advance of the enumeration, estimates of
population and living quarters obtained on the bagis of census contirol
lists may ssrve a useful purpose either for estimating national require-. .
ments and/or for indicating the quantitative disiribution of census

materials that should be made to field offices.
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E. For the collection of statistical data on population,
houging and other topics

17. In its most essential form the census control list is used to
identify and record the basic units covered or to be covered by the
population and/or housing census. The list may also be used, however,
to collect statistical data for the units thus identified or to gather

statistical data on other topics.

18. It should be noted that, where data are collected by means of the
listing and the listing is compiled prior fto the enumeration, the
information collected needs to be verified and/or corrected at the time

of the enumeration. This process of verification enables changes

which may have occurred between the time of a pre-census listing and the
date eatablished for the census to be taken into account and it alsc serves
to increags the validiiy of the data since it could be expected to reveal

errors which may have ocourred during the initial collection.

19. For the topics which have been included in census control listings

reference may be made fo Tables 2 ard 3.

(1) Housing data

20. Since the basic units of enumeration utilized in a housing cansus
are also the principal contrel units recorded in the lists, informaetion
such as the number of structures, number of living quarters and number
of compounds, becomes available almost automztically from the listing.
In addition to these, the housing topics for which information is most
frequently collected by means of the lists are (1) occupancy (2) number
of rooms (3) type of living quarters (4) use of the structure and (5)

material of construciion of building.

21, The topic concerning the use of structures may be employed to
show the kind of buildings in which living quarters are located and it
may alsoc be used as a starting point for inquiries related to non-
residential uses such as 2 census of industry or manufacturing (see

paragraph 11).
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reduce the burder on the enumeratcer and the rospondent and may be an

especially coedure whar o a large nusbar of topice are included

in a combined populaticn andg housing cansus operation.

(2) Bopulatiun date

23. The contrcl t-oic mant olosely roizted to she population cengus
is the household sirtse the nouszhold 3 & urit of investigation as
well as the general Jramework withia which individuals are

identified.

24. If the conuirol list is a 1=t of hcuseholds, the nurber of households

-
~

=

y  T#, aowaver, the control list is

¥

becomes availahnle automatic:
basically = list of sirucinres; l.ving guart=2rs or compeunds, the number
of househcldls in each oF tacee must bs added as additional information.

The ¢ther population “op.cs For which 1nfurmatinrn is most frequently

collected a% the listing stags are: {1} the number cf persons, (2) sex,

0

(3) race aud (4, nati-nelity of esch yersou.

(3) Qthor date

}

25, Statigtiscl dumn, othor then population and housing information,

L

collected during *he 1+ sparstion of “he ligiing refer most freciently to
establisghmeavs ane agricidl ture. As noted in paragrapkh 21, the tepiec on
use of the «:rucstinrs ic iretucrtily us2d 1o indicate whether thers is an

b - 1

establisiment 1:caind +v3tria .. she e 21 sgtablishment is identified,
information mey 4ico Lo aoLccced or the name of the awner or operator,
the kind of geols or —omwo o3 pr-duce . numoer of ziployees ete.

25. The guestiors on siriciifture mer identafy agricultural holdings
and are sometimesz dirccrad at c.llocting inforration on the name of the

owner or opeérator, nurbIr o smployecs, iivestbocks, madin crop etc.

F.  For advance sun.us reculis

27, Prom she cdzseripiion of the tonics most fraquently covllected durin:
”~

' - 4 . -
the preparatios of consts cemtrol lists (paras, 17 te 25), it is slear

that the lists would provide a corvinieant asang of producing advance
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census resuliz. sdvance regu’ s on the roml

5]

tion zide are usually resirict-

{

ed to basic data such =g the distribution by geographic area of the tcial
population by sex, on the housing side the information most fraguently
made availatle on & priori:iy baesls iz the numbsr of living gquarters by
type and number of nesupani.. 12 each case, thisz winformation could be
readily obtained by msans of census cuintryl lists either prepzred during
the enumerziion or prepareld prior to she snumeration and carefully

brought up te date during the enumeration:

28. A difficulty which should be kept in mind, however, is that, since
advance totzls of this fype have nct been subjected to svaluation; they

may contain serious errors. Irn the 1960 census of 3razil, for example,

the first estimate of the size of the total population, based on lists,

was 70,967,185. The revissd 2sfimate, altcr deletion of duplication of
perscns reported as members of the household where they usually lived

and also of houisencldswhers they spent the census night, was 600,000 persons

less.

29. Computation of enumeration district totals by enumerators and of
accumulatea totals by superviscrs can begin inmediately fellowing the
listing so taat 11 does not inverfere with c¢r delay the processing of
information obtained in the census guesiivinalres.

II. CuViaaGs, FORIAD BY 0L PRPARD AWD YL PRUFARSD

A, Coverage of the lists
0. The covirzge of a contrel 1ist usually curresponds to that of the
census to wrict it refers.  Lhere the distance to be travelled in sparsely

ropulated areas vresents a proulem and two viziits to each household or to
each set of 1living cuzrtcrs =ie not feagible. the proparation of lists
prier to thes enumeraticn may be limived to urban or built-up arsas. Az

a means of preveunting omissisns 1in sperseily populated areaj a pre—-census
list is sometimes compiield on *he bheuls «f pestal records or from
information obiained from iocal docuiors, alssionaries, chiefs ete. 4aven
& partiai list may help o rnrevent omlsusiorse.e Thie preliminary listing

may be correcte. and completed as the erumneration in these areas proceeds.
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Although this is a bigger operation than up-dating a more complete

list, it is essentially the same procedure.

B. Format of the lists

3i. Because of its purpose and content, the control list is always
prepared in columnar form. OUne list is usually prepared for each
enumaration district and provision should be made in the heading or on

the cover for appropriate identification.

32. For example, provision should be made to record major civil division,
miner ecivil divisiony city, town, village or rural district, enumeration

area and name of enumerator.

c. By whom prepared

33. If the census control listing is prepared in the weeks or days
immediately preceding the census enumeration, then the census

ehumerators will be the logical persons 1o compile the control listing,

" In addition to providing a control for the census enumeration, the listing
procedure serves to familiarize the enumerator with his district. If the
same persons can be used for listing as well as enumeration there will
also be a substantial saving on training. Persons who prepare the
Tistings will have to be thoroughly trained in the definitions of the
basic units to be identified for the census and, if statistical data are
also being collected by means of the listing, they should be trained in
enumeration techniques also. If the same persons are not used for the

enumeration much of this training would have to be duplicated.

34. In cases where the list is prepared several months in advance of
the enumeration this continulty may ncet be possitle. However, where
listors cannot be continuocusly employed up to the time of the enumeration
there would be obvious advantages in attempting to rehire the same

persons to serve as enumeridtors.

i5. Where the control list is compiled at the same time as the enumera-
tion, the census enumerator will automatically be responsible for both the

quas%ionnaire and the listing.
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D. When prepared

36. Census control lisis are most frequenily prepared prior to the
enumeration but very often they are prepared during the enumeration.

Table 1 of the Annex sbows that out of 89 censuses for which information
is available, a control list was prepared for 48 prior to the enumeration,
for 40 during the énumeration and for one following the snumsration.

The length of time between the preparafion of the listing and the

erumaration may range f{rom & few days tc several months.

37. The timing of the control list will depend upon the purpose for
'Which tha ligting is 1o be used and also upon the estimated time reguired
to prepare it. If the listing is to be used for planning purposes, for
example to estimate the number of enumerators and other personnel required
or the quantities of census materials needed,; then, sufficient time should
be allowed for the ordering of materials, printing of forms, recruitment
'and_training of personhel. It should be remembered,; however, that a1£hough
a long time period betwesn listing and enumeration may be desirable from
. some points of view, there may be double training requirements if the same
persons cannot be used for both the listing and ‘the enumeration { see para,
55) and there is also the question of the data collected at the listing
gtage becoming invaiid for statistical purposes unless care isrtaken 1o

verify the information as of the census moment (ses para. 18).
ITT. CGUNT.NT CF TH3 LISTS

38. Clearly, the content of the lists will depend upon which of the
purposes outlined in Part I above it is intended to serve. Where the
purpose is purely regulatory, it must be decided which units are most
likely to serve efficiently as conirols for the enumeration. For
...example, if living guarters in a particular country are freguently
grouped within compounds or concesgions it muast .be decided whether
compounds will serve as a useful unit of control. Buildings are
normally recorded for purposes of control, and arrangements should be
5mgde so that living quarters which are not located in buildiﬁgs ars Rlso

included in the lists. If a housing census is being carried out
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61mu1taneou iy with a Ceasus Q; pquu;at'ou, living duarte:s should be
individually recordmd; it would also be useful to re_ord them even in
those cases where only a population census is being taken. The
recordlng of households in addition +o lirirg ywarters will be
neceqsary sinoe, by iu?ihiﬁL:J, Tore chan ovs Lotaelcld may occupy a
gingle set of living quoriters vl Lhe reccrding oFf ot least the

number of houzehelds in cach set ¢f living quarters «11) be of assistance
to the enumeratsr. The Furtkoer identificetion of cach rcusahold by
recording thé nam2 of The hoaond }f:?ldu; an oJen ﬁora SauUre means o* o
ensﬁring et hoacsheolda are aa?iﬁyrlboated ét the tirs: of, orT folloW1ng,

the eﬁume afion=

39- Prov151on ghoind alse b made in the Zisiing "o resord guestiomiairass

dis ﬁ;lﬂut?ﬁ, COTED iected snad o onadd i otiag quarters oo

N

households trat nesd to b rovisited.

40. If it is propesed to use tha listing to furrish advance census
resulis a dicisicn rust b: mads concerning tihe tepics Jor which informa--
tion is recuized on & priority baeis and those must e included.

-~

41, Where toric which are to e used in Jonnexion with a census of

.y

agricul turs or a cerzus of ecin™liekmenis s dg Yo Tacii 0?, determina-

tion of - the information o be zollocted cho2d vo mode ir consultation

with the persons respersible for cevs,lns out those inguiries.
42. Pecistionz consernirg other heusirg or pomilstics tapics *o be

included in the Iists Wil lenend upon the ralative o¢fficiency of
collection and :»coeoging by meena of the listing os opposed to the census
questionnaire. In th case. o,;‘*wdjn and Yakistan, all houelng topics
included in the 19460 censuses wore coilected during *“0 ‘preparation of

the 1lstsa here onTy u??%:ln topics are wnc¢1der, it hes to be bornq

é/ For fuvrther infn'heu;cn cqrc wning the zalaticnghin °wd meana of
co~ordéinating population and wusing cersuses with other statistiesd
inquiries, refarence mny be made itc *the worilns nurer entitled
Co—ordinaticn heldaen housing eencuses an? ~owingoen nensuses
and of ML,SG cgggnwafwjifﬁmgr}f* TeAAtis dican 3r1;¢“"eqﬂg§i
compilations. | o )

F'
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in mind that questionnaires and listings may need to be related during
processing if cross-tabulation of topiecs collected in the listing with
topics collected in the questionnaire ig reguired. However, in the case
of hand-processing, and provided the guestion or cross-tabulations is
taken into account, it may be time-saving to have two processing

documents.

IV. METHOD OF PREPARATICN

43. The census control list will often be the first form to be
completed during the census operation. In meny cases, the information
entered on this form will serve as the basis for the collection of all
information in the census and therefore the utmost care must be exercised

in completing it.

44 . The personnel resporsible for compiling the lists need to be
thoroughly trained in the procedures to be fovllowed and they should be
provided with clear instructions concerning all aspects of their work.
Certain aspects of the instructions will depend upon the particular
circumstances in the country concerned and special instructions may have

to be provided according to the way in which living guarters are arranged.

45. In general, however, there are three basic functions which have

to be carried out during the listing procedure and these should be covered
by anstructions: (1) identification of the units to be included in the
listing (2) *he taking of measures to facilitate re-~identification; and
(3) recording of the units identified. These are discussed in the

following paragraphs.

A. Tdentification of the units to be recorded

46. It is essential for those responsible for compiling the lists to

be perfectly clear about the unita which they are to identify. The
definitions of basic concepts such as "compound," "building," "structure."
Miving quarters," "households" should be included in their instructions and
must be understood beyond any shadow of doubt. Errors made in the initial
identification of these units may seriously affect the resulis of the

census.
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47. In addition to a thorough understanding of the definitions, the
lister must also have a knowledge of when and when not to include gsome

of the units in the listing. For example, it should be clearly indicated
in bhis instructions whether 211 buildings are to be included or only those
containing at least one set of living quarters. Since all buildings

will have to be investigated, a tighter control will be provided if they
are all listed. un the other hand, if the listing is compiled immediately
preceding or during the enumeration; it may be necessary to list only those

containing living quarters.

48. In preparing instructions, it should be borne in mind that living
quarters are not always located in buildings and some provision must be
made for recording living quarters which are tents, boats, natural shelters,
etc. If only buildings or other siructures containing at least one set

of living gquarters are to be included, then the procedure to be followed
for vacant units must he indicated. It may bte noted that according to

the recommended definitions, all living quarters except dwellings have to

be occupied in order to fail within the scope of the census.

49. The instructions should indicate at what stzge of construction
huildings under construction are to be included. This will be affected
by the time, if any, which is to elapse between the listing and the
enumeration. If the time is substantial then probably buildings at
whatever stage of construction should be inciuded since they may have
reached the required stage of completion by the time of enumeration.
Buildings which are occupied as living quarters, even though they have not

reached the prescribed stage of completion, should in any event bhe included.

50. Buildings in the course of; or scheduled for, demolition should not
be included in the listing unless they are occupied or there is a
possibility that they may be odcupied at the time of the census. In
these cases, they should be ineluded in the listing but not in the census

unlegs they are occupied at the time of the enumeration.

1. In some circumstances it may be useful tc make a separate count,
for national purposes, of the living quarters originally intended for
habitation but used whally for other purposes at the time of the census.




In these cacc:y specifin irctryctiane nesd to be issued with respect to

- the identification and recording of these units.

'52. The relationship among the various units with which the lister, is

"6 deal should be explained. TFor cxample, he should undarstand that a
éingle set of living gquarters m=ay occupy more than oue building, that it

may be contermircus with a single building on that it may occupy only part

of a building; that more than one household may occupy a single set of

" living quarters or that a househeld may occupy more than one seﬁ of living
quarters. In the cace of countries where the compoﬁnd igs to be recorded

“in addition to bulldings, living guarfers and households, these relationshipe
are apt to be particularly confusing and need to be clearly explained. The

differences botwesen beucchalds and persons not living in households should

. be made clear.

53. The instructions should'specifyy as far ag pessible, placeslwhioh
are likely tq te omitted during {he preparation of;lists, for example,
living quarters which ars in natural shelters such]as caves, or which

are located under bridges or in ruined strﬁctures; the living gquarters

of janitors or caretakers in office buildings, stores, garages or

- ‘warehouses. Attention should be drawn to the faet that housing units may
sometimes be located on tae grounds or within the building housing an
institution, camp, eic: ‘

54 . Since the order in which control units are recorded and-énumerated
will corresperl "o Tl woute fillcevwed by the lister, he should be instructel

concerning the rout: which he is to follbw.

B. Measuroaes to facllitate re-identification

55. The effectiveness of conirel lists depends upcon the ease with
which the physical units concerned may be re-identified, prior io, during
or following the enumeration, from the description of the units recorded
in the listing. The description usually includes the kind of unit {com-
pound, building,lutc-}: an identifying number within a series for the

enuneration area, an identifying number within a series limited to a
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streéet, road or block, the name or number of the strest or road, and/or
any other information which distinguishes & particular unit from others
in the same area. In the case of'households, the name of the household

head provides the identifying link between the unit and the listing.

56. Before the units are recorded, it will be neceasary to consider
whether suffiocient means of identification éxist or whether gteps need
to be taken to provide them. Where street names cr numbers are laoking;‘
it may ﬁs ﬁécessary for names or numbers to be designated. Where
compoundé; buildings or living quarters do not haveé permanent numbers or
where there are gaps in the series, numbers will have to be assigned. -
Very oftén, th;iassigning and affixing of numbers is carried out Jointly
with the preparation of the listing. Consideration should be given to
pfbvidiﬁé pgrmahent identification to streets and buildings which can be

used for successive censuses and for other purposes.

57 The numbering system to be used in the liste needs to be carefully
congidered so that it clearly identifies the units being inecluded in the
ligt and also facilitates, as far as possible, the carrying over of totals
from one page of the listing to ancther and the provision of grand totals
for the enumeration area concerned. Limitations on the system selected

may be impesed by the sysiem of permanent numbersif these already exist.

C. Recording of the units identified

58. If the preceding steps of identifying the units and ensuring that
they can be easily re-identified have been properly carried out, Tecording

them should present no great difficulty.

59. However, clesr instructions need to be issued to the lister and/or
the enumerator concerning the procedure that he is to follow in making
additions to the list after all or part of it has been completed. For
example, i% may be found that although only one housekold has been
recorded as occupying a particular set of living quarters, actually two
households occupy these living cuarters and the additional housshold has
“o be recordsd. Should the additional household be inserted after the
last household recorded and, if so, how should it be identified with the
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livirx quarters to which it belongs which is further up the list? Upon
checking thes completed list, it may be discovered that some of the living
querters in a building have been omitted. They will need to be added

to the list and the instructions should indicate how they are to be

related to the building in which they are located.

V. HANDLING COF COMPLLTZED LISTS
. Since'the control liste, when compiled, will represént the only
completo record of all the living quarters and households for which
housigg and population census data have been collected, they are valuable
documetits and should be treated as such. Their processing wiil depend
upon the use for which they azre intended but, since their brimary purpose
is cone of conirol, at least one copy should be kept with the questionnaires
to which they refer: ‘here the lists are used to compile advance census
results; totals should be extracted from the lists by supervisors and
entered on forms provided for this purpose thus freeing the lists

themselves to be transmitted to the processing centre with the

questionnaires.
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Country experience in the preparation and use of census control lists

The following tables have been compiled in order t¢ discern significant
patterns in methodology with respect to the use; content and timing of
gcensus control lists. The information contained in the tables has been
derived from census material made available by countries %o the United
Nations Statistical Office or from published census reports and refers

to censuses carried out during the period 1955-1964.

Table 1 includes information on the timing snd use of census

"gontrol lists in 90 countries. The tadle shows whether the lists were

prepared during the enumeration or before the enumeraiion and, if before,
an effort was made to determine the length of time which elapsed bhetwsen
the completion of the list and the census date. In many cases, however,

available information was insufficiently precise for the time interval

to be established. The uses which appear in the tatle are those stated

or implied in fhe material examined.

Table 2 ghows, for T4, countries; the topics included in census
control lists. In order to demonstrate as clearly as possible, the kind

of data recorded or collected in the lists, topics for each country are

grouped according to whether they served mainly as controls for tae censuvs,

or whether they were included to collect population information, housing

information or other data.

The frequency with which the topics were included in census
control lists of the 74 countries is shown in Table 3. Topics are

listed in rank order by frequency of collection within subject groups.
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Q24 i Table 1

Countries by wWuinrg and use of census contrcl listings in censuses
of popalation and housing carried out during thr poried 1955-1964

. When prepared Use _
Ur
Before < % ki g g o+
| ‘ enumeration gl d H oAl o) s T80
Coantry and census date (length of walds 8 &(da808 483
. . 9 42 1Q HE+rIH+»|Ba{~ d|l b @
time if Hdﬁ%g:éggagggghs
information g 5l 8% ool @l ool al.s
. O ool unlo 2|4 [0 I
is 5 SR = = Bt lo nlo
available) SEaYaz85EaT 5[5
- 8 -:; &}
ARRICA
Llgeria PH-1960 2 weeks =] vee Jraalowsfooo] X Jevelons
Angola PE~1960 immediately o T L S P B G X!'/
before
Cape VeI‘dB Island.s PH“'1960 5 months - LI ] LU ] v & 0 s |00 “ e "
3'11&{12‘/ ‘ PH"1962 X -— b ss X .o‘- . n - aw
Liyvatorial Gulnea PE-1960 - looo ool Lol x X-é/
dthiopiﬂgj PH—1961 - X i o X x LI + 8 |ee =
Jhana ) Pﬁi/-lgw — X L3 I . - X - - X X LI ]
fui PH-1960 - 1o otz Loolx bz [
Vol‘y Coast—s-/ ’ PH-1956/57 - X X - » X - 8 B LI ] .:’:: L3 BN )
J]berl PH""'1956 - . X . e X e . X " 1w
sibyn PH-1964 1 week e eee Jeee bos Jooalono]oae foen
Janritius PH"1962 6 weeks - - | --- X X lae| X (doafons

._,' To provide an inventory of buildings, housing units and establishments.
'/ Fort-Lamy only. _

Used to identify agricultural holdings.

City of Addis Ababa only.

Houelng information referred to number of housing unltes and occupancy only.

- e
R

Housing of African population in cities of Abengourou, Abboville, Dimbokro and
Han only.

/ ity of Monrovia only.
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When prepared - Use
Before 8 2 -
‘ N o S | t .
_ enumeration mg en | 4 4 glgﬁ ]
Gountry and census date (length of R IER: §w4'8.4 %'3
. time if R g+ | & —~ |- ]
' : . W ORalds || Hal~0 |k o0
| information n+e|acge|vE| 88|50 < H H
it 85356 8g|85 a8 20 ]2s ]
‘ : w s
available) £185 |ga|gs|lag|Fs|ga]| ©
B2 ertm ] 0] H + ]
. ‘ : Ol | S92
. AFRICA (CONT,)
MOZMblq_u. PE—l96. 3 weeks - oo rre X ses e v see
Rhodesia (S.)}, Zambia, S | . 5
mawi PH~1956 - X 208 !ll K [N ] [ LN ] ‘x_ ..r-..
Sao Tomé & Principe PE-1960 |2 monthg o |eee X X | a | X i) .-
Seychelles PH-1960 |3 months - X vos X ...; X| X Rﬁb
South Africa -1960 - X . .V " X a.- .' X X e
Spanish North Africa PH-1960 | = X oo e x [0 2] x| =&
Spanish Sa.hal‘a. PH""1960 - X [N N X ' K X , Xéj
10/ : i A
Dud.a- H—1960 X - LN ] *-re X hea X [N LI
*Og.—/ PH01958/59 X - sry e X vew X s |- x':'L"
-'U.nlSiB.lé/ . PH-1956 - X reo ver X "oy X . X voee
United Rep. of -
Tanzania 14/ PH-1958 - XX e X [oee | T | aan] e
23 11 ie 3 1 |20 1 |16 11 7

-

& i 1 1 0 b @

Former Zanzibar only.

Used to identify agricultural hoidinga.
ﬁsed as a cheek on finai‘enumeration.
Excluding housing of Bantu population, -
City of Wadi Halfa only,
Communes of Lomé, Anéchm, Teévie, Palimé, Atakpame, Sokedé and Basa&ri ‘enly,.
Used to identify "concessions" (compounds), .
listing prepared for urban areas only,. -

R v
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o d When prepare&w o Use
— o )
Before S i @
. erumeration §l28 |28F |8l ¥ 3 8
Country and censug_date (length of | pola® |83 |ER|ES5|B™° |83
. . : - ; : o e Ad |+ sl ]loAd |50
. time if A Hid R oal o g S E — P
information | § %13 2 3 2 18els81d89 158"
3 E; g oo § & 4 5 o o w f -
fmscleg Q5|98 o2 ug|"
available) o3 5 cle? [y g
G o o] oo
Qo © + (W)
w
~ AMFRICA, NORTH
intigua - PH-1960 3 weeks - oo oo | X oo ﬁi;X,.
Eaha-maﬁ PH"1963 2-3 Weeks - L ) *aw x . aa ';Kl X .
3arbados PE-1960 | 5 days N O I D S x—l—é/ X Iz
British Hondurag PH-1960 | 3 weeks - cae [eas X .o Xli/ X .
3ritish Virgin Islands ' PH-1960 | 3 weeks - | see e | X .o xii/ X |
Tanada - S - PH-1961 - Xl eeofeew | X | X X X |
‘ayman Islands PHE-1960 | 3 weeks I - eei oo | X |ose Xii/ X .
ominica ‘ PH-1960 | 5 days 1 = eee |eee | X |... xl—6/ X :»cl
‘renada * " PH-196D | 5 days el Ll R xR
Jamaica PH-1960 | 3 wasks N R PO B S XQE/ e e
. ontgerrat "PH-1960 | 3 weeks T - ...70... X xli/ X |
icaragua - PHE-1963 -. U X | eee|ans X x|z , X-J-"
ana—tn PH"1960 2 y’ea,I'S~. had X@/ o w » 30 LI X vae Xg'
. ‘ . '
uerto Rico PH-~-1960 - X | eee |ase X X |X I
,_,t. KlttS-Ne;fiBl.Anguilla PH"‘1960 3 Weeks -— vy a0 X . Xli/ X

Vacant living quarfers recorded.
Information referred to buildings and.date-of cccupancy.

Acres operated and livestock kept.,

To negord -agrigyltural holdings enumerated. o

Pre-pensys investigation for urban areas.only.

And time required to enumerate each block. -
Identification of agricultural holdings.
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|

- ren preparedf Use
- i - - { EX ) a3
P - ) 3+
bbforg | g 3 % wle n
S D - enumeratlunl g poplagrg s o ow
Country and censug-date [1ongth of I'mfﬂ.ﬁﬁ w 92 ﬁ:s gra 3‘§ g g
time if TS e lHe 4. 4 3 lg gl gl= 0w
. RN . |-H mlosojw 2§ 0k I I BT I R4
~ Arnformaticn | & wis 3 n| @ Oopladn| o+ D
\ ;3@-’*.-“;::3 o oW § @ | & ow |
. 1B 1A gxhro = e QM|oA|lo 3| P
! PR N ® [N TN IS I IR S S RS T
N availadble) .| !« = o o & P o
¢ i wloo o + o
'i Ta Q n o
. : o ' . .
AVFERICK, TORTH (LoD, ) : H v
W, . : . 16 17
S5t. Luocia ! Eﬂ*1960 5 days - R X eae Xr—/ L X )
SR S NI L Lot b L : .. 16 - 1
$t. Vincent = | PE-1960 | 5 days I I O S B P L7 X, A5l
R T I S - S : - 1R B
Turks & Calsos Is. PH~1960 weeks - . . X leod | X X dees
United States f PE-1960 | . - 0 vee o | X X O|X R
' Totals ; ;19 15 4 | 1 ... 18 { 3019 |15 T
R PR l A-.: ' ‘
. AMBRICE, SOUTH, | -
irgentina PHI196C iy - U R I SR I I AU A
T . , ‘ : oo/
Chilé" : BH-1960" - A I D G I B¢ O G
Beuador. ; PH-1G962 - i R X e X S I
Guyara, : PI-1950 5 doys = e e - “an Al*/ A F=L
L - . i
Paraguay ' PH-1952 " |7 - - boX R Lo fewe Lows Jeee |on
1 ; : - | - RN
Perufé/ f PH-195] X i - 1., . X .o by P
Uruguay - PHSITES - X B P 2 T L . .
. 1 ' . ) » . ) 1 }
Venezuela~1A PE-1961 “ ' X - . X - X A S
- : . : N
Totals 8 4 5 11 - € A 2 z

Vazcant living gquuarters recoried.

Information referred to buildings and 4

heres operated and livestock keapt.

Listing prepared for urbaun arvas ouly.

o

22/ Agricultural producers were identifind.

ot
{¥r
o]
by

oCCupAncy.



“hen prepared Use
Before o o @
. N]
Country and census date enumeration e | od|4aled 'g o
(length of mol+H|lo0o0 §or|od | o
. . g Al ad e | MoA — o O~
time if cjpd el g e lao|o~ |93
. . A3 e | 90| HE|~c |8k
information =l Hol » a8 | o & g0 =0 |
. ald o ng|oaladaalon [0 b | A
is T §ﬁ @ 5 o+ g B
. oo | @ w | o 0 H 0 m | g
available) Aelpilezles|<gled ezl )
oo = om o G | B w2 (oI )} <
el 8188
20 o 0 O
ASIA
B(’:Lh.l'a-in - PH-1959 X - * 8w L ] X L O LI LA ] o4 .
Brunei ‘ P 3 =1960 | 1 month - x e X . X ‘e Xgﬁ/
Cyprus PH-1960 | 2 montbs - x .es X cev Jone fpea [oen
Hong Ko:ng Pﬂ-‘-1961 - X— LB ] “ e X . ee L ] X LRI ]
India H-1960 P-1961 | 3 months - X X X Jeee X I
-
Indonesia PH-1961 X - P X [ees X cen ng/
Israel PH-1961 ce voe | oes | nes | X |eas X%i/ X Jees
~
Japan PH-1960 AR VDR S SN DR U I B e
Jordan rE=-196L - X I X Cea X X e
Kuwait PH-1957 pa O U S VU S S DO b =L
j:aca.u PH-1.96O l. mOI’lth - LY K .X. L3 ] Y LRI ) X"i/
lfalaysia, East
Rfabah P—H§§/—196O 1 month - A ‘e X ‘e X s X54,
Sarawak P-Hgi/—l960 1 month - X - X - X e Xi&
Pa—k.llﬁtan H"‘196O 1)"1961 5 months - X LI X aaw " re X “ h

Vacant living quarters recorded.

)E
el e

Towns of Brunei, Tutong, 3eria and Belalt cnly.

i

Used teo collect informetion for the census of agriculturs.

Used to collect inferm.aticn for the ceunsus of agriculture and the census of
establishment.

Included information on farm household, fishery househeld, mining manufacturing etc.
Used to collect information for the cansug of egtablishment.

Towns of Jesseldon, Sandakan, Tawaua and Vietoris (Labuan) only.

Towns of Kuching, Simanggang, Scrikei, 3ivu, Eintulu, Miri, Lutong and
Limbang only.
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Use

When prepared
©
Before N ° i "
, enumeration R & wl| oS § 5
Country and census date (length of SR e I R R
. time if A g o] BE R g+ ! d-H |~ d | O =
- on |55 AR E B 8E|32|80 | 2
information | ¢ g =R 5 H 5188 n | B
is g ¢ = @ g 5} 5 © w 0.2 g g ]
, m o : T .
available g N ! 21255 c§ E E P §
o} Eg e} 8 )
ASIA (CONT.)
Phllippineg PH—'196O 3 months - “s . X o e v Ly e
‘ 2
Portugusse Timor PH-1960 - X N X X PN X - X—I/
‘ ' 1
syriad | H-1958 X - o |, S TR U O 29
Turkeyégf' PE-1960 - N U O e P
" ETJROPE
Austl‘ia PH"”1961 b X X L] * X L] . [N ) - Xﬁ/
Belgillm . PH""1961 LI N ) » [ ] » X L L] LI 3
. Bulgaria - PH—1956 5 months - - - . . * X . ¢+ =
Denmark PH-19€0 - . X X X Jees oo . .
E‘I‘anoe PH‘-1962 34/ 34/ ‘. X . e l - 9
Jungary PH-1960 - - x|l x 1 x [ x .. . Lol
Iceland . PH"1960 X — X - - L) LI ] X
II‘Ela.nd 4 PH_1961. — X X L] . . - X .

klk gEERKE

Yollowing enumeration.

Vacant living quarters recorded.

Housing census for cities only.

Used to collect information for the census of building.

Used to collect information for the census of establishment.

List used to distribute schedules for census of ccmmerce and industry.

Housing of the population within the municipal boundaries of province and
district centres.
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When prepared Use
S
Befor:. = g ,§ _S 2 o
. enumeration A . = éjé
Country and census date (length of il g % g g'g g.? g'd g
time if ?-H HHD ER R Bt | | DD
. . e lHeoldagied|laalddg) e | on
information | -0 o SERICE[S8E|lwE]| g0 @
. HH (@23dWln o Q & | O H ol A
ey | AE eSSBS E|gB]E5 0
available) 5 o oml o |louisal " i
= “H B4 |B o]0 + o
@ 10 Q QL G @ &)
& o +9 .
‘ 5 .-
EUROPE (CONT. )
Netherlands PH"'1960 - X L ] X— LI BN 1 - - L K
Portugal PH~-1960 X - X b eo Jeee |X
Spain PH-1960 - A . X . X X .
Sweden PH-1960 X - X X Jeve doee fawe poo b
Switzerland " PH-1960 - X 1 x oo | X |ees ps/ bes !
United Kingdom
England and Wales [H-1961 - X fees N e . X X &
{
Forthern Ireland PH-1961 - X i N G X X .o
SCOtland PH“‘1961 - X . -t » - X LI ] X K L] .
Tugoslavia PH-1961 - X X X X
Totals 18 5 HeE Bl coon , b7 N
OCELNTA | l. i
Austl‘alia PH‘—lBél - X N B * K » - X 1i.-
i
Fiji PH-1956 - X - I X S S
New Zealand PH~1961 -~ X X ve 15/ bee
[
Totals 3 - 3 eo feve {03 . 2 e
USSR i
s/ H-1960 X AU U SR 1 S PO IO
[ e e ! e

15/ Vacant living gquarters recorded.
35/ List compiled for privately owned housing only.
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Tablas 2

Jountries according to the topics included in census control lists prepared in connexiox

with censuses of population ani housing carried out iuring the periad 1355-1954

Control topics Population topics Housing topics Other topics
| 3
o |.< ot ] o oo} g
[S2 IER S 5 0] w B <1} =] ji1]
: 5| 28] 2 g5 ; P18 le |25 Sl
Country and censuz date a5 A R Hlg - o ld s o 9 S| o
) g 0 ia s gl wl ® ad | 9| @ 1~ &]|-A B H E pa| F
- 3 dn 3 o4 | d 'é' L b O o o A= O ] += @ + [0)
+# 10 £ gcr' [ s o @ a o | 4 ja |l oadl o o] £ @ — ~
O =T N ol o n || AP 0w 3 d | A [} 42
= ol gl oty S | H ® o olod| q M| M 4 (O | ed o O
Q1 2o = bl + © ] - 3|+ o 0} o} £ i
e a; o ?j] $ o =i o o u;:;-;‘; Q N -S 0o
"J + A 5 ol 4 5 E; o g8 5 7] o 3?
Al AlE S | = & o = ) s
AFRICA
Algeria PE-1960 |X | -| X| - X{IXx| -|x| -|X] X|X]| -|- - -] x|-1 x| - -
Angoi7 PH-1960 |X ] - x| - FIX] XX -t=-1 -]~ - X -] XX X} - -
Chadl PH-1962 (X | X| ~| - I{x| -JX] -1~ -[X] -]- - - - |-1 -1 - -
Equatorial, Guinea PE-1960 |X| ~| ~| - xlx] X|]X] X|-) -]~ ¥X|X - - ~-{=-1-1 - -
Ethiopial pitost |kl < - | =|xl x|~ =|-] =|-{ 1= =1 -] -1-|-| -1 -
Chana P2/ 1960 |X| % -l xtxl L= == x{-1 -1 =] ={-1~-1 -] -
Ifni ; PE-1960 |x| | =| - | z|x! x|x| x|-{ ~-[-| x{x | ~-| - =1=7 -0 - -
lvery Cz7st-/ PH@1956/57 x| —| - x|l x| | X -| -1 =] - = - - “Ixb -1 - —
Libveria PH-1956 |X| —-| ~| X - Xl -1 X Xl-] - X] -| - - Xl -1-1 -1 - -
Libya PE-1964 |X| ~! | X ilxl -l x| == <-|-]| -1 - - | 1= = = —
Mauritius PH-1962 (X —-| X| - - - X] X{X{ -|-} -{ - X X| X|X{ X| - -
Rhodesia (S.), Zambia,
Malawi PH~1956 [X| -] -] - XX XIX| X|X{ -] X|] - X - -~ == -] = -
Sao Tomd & Principe PH-1960 |X| -] X| - XX x| -] -]-71 -1 X| X{| - X I -]JxX1 X1 - -
1/  Fort-Lamy only.

City of Addis Ababa only

Housing information referred to number of housing units and occupancy only.

Housing of African population in cities of Adengourou, Agboville, Dimbokro and Man only.
City of Monrovia only.

e
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Excluding housing of Bantu population

ﬁ City of Wadi Halfa only.

Listing prepared for urban areas only.

&/ Tormer Zaneitav ol

[

Control topics Population tupies Housing topics Other topig}J
m |+ B| A a 0 T o1 .
S slaslel |2 |8 g s |a £ls !
Country and census date 517 Ll g S BT 1 b | g 5 a o | & |
‘ : Pledlalal|s H + A ) © E i
i 2ot QO |33 | d ﬁ o o |- Al ] O 4 g + 3
-; g|d | 3 la & o~ O a | o slod|ls |o aly | & .
: o] g 5 (3 ) o |e sl [0 a H 5 ik = + ' @ §
! i = 2 ? i bp f o5 | k2 q) O « @ o MR K Gt © O, R |t | O &
' + O n 9] <] o I+ o w o [o 2 Q=1 =1 gl O] o a 3jo Qe +
: ad !l o I e n | o ' < - P 3 lo 2w+ W oHla | d o}
s SHEN A RE 1EIC 13 BP|E0. | 5|84
f S8l E [hAl8 2 1& |= = S & |8 B8 25
‘ AFRICA {CONT.) :
Seychulles ' pa1960 | Xy | - |lx |-l zxl-txlx|-l-|-|-(- {1} ~j- F El-|-
South #frica —~1560 Ar—= | = - X1 X | X}~ X - - = - - - o 1
Spanish North Alllca PH-1960 | X |- | — |- XXX XX =-]-]- l XX - -~ F F |- |
Spanlbh Sahara PH-1960 | Xi—- | - |- x| xlzx | xjxl-|-1-] x|X - - 4 == |- ]
Sndand _ 21960 | x| ~Ix || x]-ix|-1-|-|~-| ~-1I- X - kK |-} ]
i ] .
Tunisia : PH-1956 | X |- [ - |X |[X| X[~ | X|=|X|-|~-| -]~ - - - K }F |- -1
United Rep. of Tanz-e,nlﬁ—/ PH-1958 § X = | = X =] Xf~ ==~ =|-]-} -]~ - - F |- - 1
| Totals 20 |03 |48 hol8{rofr7|8|5{rls| (5 | a 30k k- I
MVILRICA, 'NORTH ' b , o
Antigua , PE~1960 ! X| = | = = J=| X[~ X|X |~~~ X[=- | - - F F = i
Bahamasg ) ! P11—1963 X - | - X - X| X - |- - X!- - —_ ~ - - _i:
British Honduras . PE-1960 | X - | - |- |~ x}=-}x|x}i-|-1-0 x| 1| « U T §
British Vi_rgiri Iglands. PH—-196O . I I - Xl - | XX ~-f-~{ -} X|~- - - {- S S :
Canada PH-1961 | Xl | = |- x| x|-{X|[=-]|=|=-|=-|x|x | ~ - ; e
Cayman Islands . PH-1960 x| = = _ x| - | xlx o _ x| - _ B L R ,:
. e : | - : = ol
Jamaica PH-1960Q | X1 -1 - |- —] XX | X]|-] ~]=-] -} X|=-= - - Fril-1r . m
]
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AMERICA,

PE-1960
PH-1960

entira

Chile

Ar;

PE-1962
PE-1962

PE-1963
PH-1361

Ecunad»rr

Paraguay

L/

Uruguay

Totaln

ASTA

PHE-1959

Bahrain

{Venezuel

Listing preparced for vrbhan ar=sas ouly.

l/l
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Control topics Population topicd Housing topics Other.topiaé
o |[BB]E a | a 1 alg&
. g i:g © o | s o o} § ﬁ
H|Ee |+ H | o ol g JolP o
fa ] H | A - 7] b > a H] o o )]
' AR A AR w | ey 2 5 Q F
Country and census date a2 SIEE2I18 8] A e Sl 8| edfe |2 313 ;
S8l 2 [Buw|wl@ |3 |u]s |88 & ol 55|« @ 314
+ o nljlog|d|e !+ |olwr |[=]o H o Lol |y |2 |6 u }
a3 | & S |-H @ W - @ Jlod|l eerlajo | g |4 @
JHELHHEIE 513 (818°580E .12 |5 (5|2
S8l @i |48 |&]=2 =6 |ofF [0 E (@S 5 |&| &
|
=
ASIA (CONT.)
[
Brunei P—Hz/—1960 X|-1-¥ FE|=-(Xy-1=-|=1- |- |- |=]-1~-1x] - i
Cypruas PH-1960 |X |- - |- X X - |- - |- -] - X |- - - - X - | - -
Hong Xong PH-1961 (X |- |~ |- K B | XX} X |=| -]~ F[|X [~ |-|=1=-] =]=| -
India H-1960 P-1961 |X |- X |- - X - [X Xl1-1-1- - |-~ X XTI X| X X1 - -
Indonesia PE~196L X |- X |- F B |=-|X|-|-]1X|X |- |X Ix|=-1x]| x|x| -
Israel PE-1961 |X |- |x |- @ Kk [x x| -[-]~-]- &K[- |- |-|~I=| -|=| -
Japan PH-1960 X |- |- |- - K |x{x1x|-|-|x K- |- |-|-|-| ~-|~-] -
Jordan PE-1961 X |- [x - F K [=-[x}1x|=-|~]= L |- |- |-|lx!{x! x1-] =
Kuwait PE-1957 K |- |X |- F K |- X} X|-|%X|~- }|& |- |x[x]x]| x|-| -
Macau PH-1960 X |- |X |- K K [X|X|-|~|X|- F |- [ |-|%X|~-| x|-| -
Malaysia, East .
Sabah pg %9960 [k |- [- & F -1xt-|-|=-/- FkI-1- |-l-1-1 -|x] -
Sarawak P—H—il/ <1950 W |- |- X F -~ X =|=|~]= k|- |- -1 -l ~-] -l x| -
Pakistan H-1960 P-1961 [ |- [- [x F —xtx|-|-|x E|- |x [x]-]x| =|~] -

9/
10/
11/

Towns of Brunei, Tutong, Seria and Selait only.

Towns of Jesswlton, Sundakan, Tawauwa and Victoria (laduan) only.

Towns of Kuching, Simanggang, Sarikei, Siba, Bintulu, Miri, Lutong and

Limbang only.
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12/ Housing census for cities onlv.

Contrel topice Population topics Housing topics Other topics
S @ i @ vl
o |+ H f4 @ n g) =] H o}
@O D D ] o o ] 4>
. 3] = e + H (o] o o O 4 o
. o ‘ 3 HoA - m P - 0 H 0 of ®
 Country and census date o in 188 5|58 8 Il islgelEl o |21 15| 8
: DT =B B o B [ H o Lol < ot @ —! o O] O (] 42 m += i
(s} SIS o’ D e} Nl © gfw ] I 5} ol — 4
A D e || <1 | 44 | © | o ] gl o HjHH £+ N — 3
| 0ol joal 3 @ | 4 clw|lm | o ul e dirae | o | k| 2] D &
B T T ja S -t 4 0] - a|l 2| o I3 e Q o @ o -l 1
Sleimlaalalgls)s SUE[BIETIERLE o |8 Rl B |5
S @ ladl a2 |8!8 = | O] S O s 2 O | @ & o
4514 (CONT.) |
. i ?
Philippinesn PH--1960 - -] X - =~ - «|=| ~/=t xX|=] - - D PO AU i
Porlvguese Timox PE-1960 |X | —| X| -~ LI X[ X[ £]- - - —| - - - X i- ‘ X e =
Syﬂal—a/ _ H-1958 [ x| ~| = x| =| <t ~|=| ~|=1 |- =] - o x|l -1 - |-
Totals 17t -l7| 7| s|stsiualr| |3 4l3] 2| 4 5.7 |51 4 |-
EUROPE ' !
i
Austria PE-1961 |[X | =| -] - x| =|x{ x|~ ~|=| =-|~-| - - -z | -1 - 1-
Belgium PH-1961 (X | -y - X X X1 X -] - - - -{ X X - - - |- — —_ -
Bulgaria pE-1956 |X | x| -1 x| x| xy-}| x{-] «-|-{ &2} x| ~ | - -{x -1 = {- %
Denmark . PH-1960.[X | -] =| - 7 XX -{~| -l -]. - X] - - -1x - - -
France PH-1962 |X | —| -1 X X -1 X X1~ - = - X - -~ —~ = - - -
T . r '
Greece PHE-1961 [X | —| =) X X| XXy X~ == -{~-1t ~ - - |- | - X |- 1
Hungary PH-1960 X | - ~! X X] -1 X X ] = -] -1 X{ X - - X | - - |-
Jeeland PH~1960 [X | -} X| =~ - -1 x| x{-] ~t-=-1 ~-|~-i - - -l | - - |- ;
Ireland PE~1961 [X | -] -1 - - = =1 zxlx| =V -1 =1 - - I DU - |- i
Netherlands PE-1960 |X | -{ =| X|' X| —~{ x] ~| -} ~|~| -] -1 x ! - -1~ - 1- !
Portugal pragéo x| -l x1 = =] =l x} == 2| | -l xi - | - X4x | xi-—e |- ‘
Spain PH-1950 | X -~ - - X Xl X XX, .- - . X - - |- - - 1
Switzerland PE-1960 [X | —| =| X | X} x| ~j-| <l -] %[ ~| - ~ A N I T I 3
—— — | - -+ + — i
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Control topics

Population topics

Houging topica

Other tcpics

5 . E
gul o o ®
s BE1E | |38 2 AL
T | £ o e g olo =]
g H 1 H - = B B o) £4 E Q 2
Countiry and census date als 183318 (319!, = e AEIE S e | B ERE:
g Il juo| o |~ E o o | ~ ol ofjoal o | = m |+
Q [ = e} o el 3] fol ﬁ NP 3 o -:—31
- g + ey B oS | H D g < OH B A H |4 i £
“+7 o l|lwm lod =] © @ o] o A £, a |+ @ @ o H 0 ‘O o
b £, s D e wiln |0 el o JdiodSluel o @« o o a
A Eld Ak » 2| o 5 # +rn:ai 8 g:o* g g 5 "cg ﬁ 40-]‘ 5? =
S iSlH kol 18 1E | & = oo S 1o 2D 1o | = IS
h ]
- i ! -
EUROPE (CONT. )
United Kingdom
England & Wales PE~-1961 ! X |~ | X[ ~ XX XiX) X|~-]| == |- |- -- X X[ X1 - -
Northern Ireland PH-1961 ) X |-~ x| - XX XiX x| - -1 - X |- — X - - - -
Sceotland PH-1361 | X |- Xl - X{—-1 X|X]|] X1~ -1 X - 11X - X X - - -
Yugoslavia PE-1961 [ X |- | =} - X{=1| =1~ |- ~-1- |- ]|x - - Xp -| - -
Totalr 17 17 11 51 7 1419 114 i1 61~ ~33 8 |6 — 5 9 2 1 -
QCEANTA
Australia PH-1961L | X |~ | —| - - X| - -1- X |- - - - -] -1 -
Totals 1 1 |- - - -~ 11 111 -11 -1 - 11— - - - -1 = _—
USsSk
S
UbSH*;/ B-1960 | X |- -| X - - - -|-1~-lX [~ |- - — -
Totals 1 1 -1 ~11 -]~ -1 -[-]~-12 |- |- 1 1 11 -1 -1 -

13/ List compiled for

privately owned housing only.



- 345 -

Table 3

Topies included in ithe census control lists of 74 countries in which
population and housing censuses were carried out during the period
1955-64 { topics arranged in rank order by frequency of collaction)

Control topics

Location T4
Compounds 4
411 structuzres 19
Structures in which living quarters are located 26
Living guarters 38
Households . &~
Questionnaires 13

Population teopics

Yurber of persons 62
Sex 35
fTame of occupants

Race

Naticnality

Age

Type of ho;sehold

Socio—econémic characteristics of household
Language

Literacy

Marital siatus

Relationship' to head of bhoussheld

Live tirths during last year

Leaths during last yesar

Infant deaths during last year

L N T i S S N O VT R e =

Number of family members of owner

3

Social group of house property owner

Household occupying whole or portion of dwelling 1
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Housing tqpios,f R

Ocoupancylétatus;:
Number of rooms
Type of living gquarters
Use of structur.
Construction material: of outer walla 9
of roof
of floor 3
Ownership | :
Purpose for which building is intended
Number of floors in the bullding
Tenure
Water supply system
Electricity -
Lwellings under construction
Type of building
Toilet faciiities
Gas
Heating
Sewerage systenm
Qwnes of compourd
Bathing facilities
Humber of stables
dall around hcuse
Period of consiruction
HJumber ~f apartments in structurs
Floor spavse.
Rental value

Household occupying which floor of building

Name ~f pers-n entitled t< ~occupy the dwelling.

Open wverandah

16

14
12

e A DN RO N W s A RN O
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Establishment topios
1

Usn of structura

Name of establishment, owner or operator
Number of persons employed

Branch of activity

Number of stores in 8tructure

Kind of fuel er power used

Whether equipped with machinery

Nuaber of manufacturers in building

Agricultural topics

Livestock

Acres of land operated

Main cropg

Owner of agricultural oy livestock holding
Number of agricultural workers

12
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Intreoduction

1. Swaziland, a small country- some 6,700 square miles {17,300

square kilbmetres) in extent in south~eastern Africa, has a comparatively
long history of census taking, the first being conducted in 1898 and
followed by a further six censuses before 1966. Unfortunately, however,
the data which they provided were suspect primarily because they were
administrative censuses for which the 'census by agsembly' technique was
used. This method was emphatically fejected in favour of the househald
canvasser method when initial plans for *he 1966 census were made, but its
adoption specifically implied the division of the country into enumeration
aTaas, ﬁhich? with one possible exception in 1904, did not appear to

" have been aftempted previously. Taus, whilst there were no precedents
upon which to base preliminary proposals, a fresh approach to the

problem was possible.

2. Unlike Kenya with its sub-locations, Uganda with its parishes

‘or the Sudanese omodias, Swaziland has no small administrative units

" which could have been readily adapted for use as enumeration areas.

Nor are there easily identifiable localities on which to base such units,

" 'Phe Swaszi do not live in nucleated settlements but in homesteads (iﬂiﬁl,

sg. ggggg) which are residential units of territorially distinct collections
of huts, varying in numbexr from one to several hundred with the status of
the homestead head (umnumzane), scattered across the coﬁntry side. Althoygh
the individual was the uliimate enumerition unit, the homestead wag_chosen
aé the gperational unit of identification. The homeétead is the basic
:i;unit of the Swazi traditional gystem of administration with econoﬁic,
'political and social significance and may comprisé one or more houssholds
belonging to the family of the ummimzane together with other dependants

not directly related to him.' .ven the hnames which the Swazi give 1o

areas of land do not encompass readily definable boundaries and frequently

. one area is known by a variety of nafies. Nor do tax lists permit spatial

analysis, except by administrative districts, and they are notoriocusly
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inaccurate. A further factor which made the division of the country
into enumeration areas difficult was the complex tenurial pattern. There
are three types of ternure in Swaziland which present a fragmented spatial

pattern and comprise:

a) urbanized areas, which cover legally defined urban

areas and their peri-urban precinctsa,

b) 1land held by individuals and companies in freeshold

or on long leases, and

e) rural areas, comprising land beld in trust for the
Bwazi Nation by the Ngwenyams {King) and on which

a traditional semi-communal type of tenure obtains.

- It was important at all siages of the census %o recognise thess
types of tenure and observe their boundaries as far as administrative

convenience allowed.

3. The ultimate factors which determine the size and shape of an
enumeration area, however, are the size and distribution of the populations
But the uncertain basis of enumeration of the previocus census in 1956 and
the unreliable nature of the dats which were collescted gave little idea

of how many peorle would probably be counted and even less as to how

they were distributed throughout the country. As an essential planning

- preliminary, therefore, it was necessary to discover the size of t_he_

problem before enumeration areas could be delinsated.

The use of Maps

4a Whilst cartographic techniques are essential for ithe successful
planning and execution of any census, for the 1966 Swaziland census they
were vital in providing solutions to the two twin preoblems cutlined above.
It was decided that the best way to obtain a quick and reasohably
accurate idea of the size and distribution of the population in the

urban and rural arsas where the bulk of the population lived was to

Plot and map the position of every homestead in these two tenurial itypes.

In parallel with this, another exercisa using simple questiounnaires sent
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out to each owner or occupier was designed %o discovar how many peuple
might be expected to be enumerated on freehold and leasehold properties.
From the resultant data the delineation of enumeration areas would be

possible.

S Thus mapa of varying types and scales would be required not only

for plotting homesteads and subsequently mapping them but alsg for
delineating emumeration areas,; for planning and for administrative
.control. The importance of maps in analyzing the spatial patterns
presented by the data was also realized and the cartographic pragramme

wasg therefore planned as a complete operation from the stage of

providing preliminary data through the use of maps in the enumeration phass

to the analysis and illustration of the final results.

Existing Map Coverage

6. A report on cartography was, in fact, the first document to issue
from the censusg office and its main purpose was to list all the availabls
maps Wwhich might he of use. It covered three main classes, the first of
. which comprised township diagrams, both the official plans of the
Surveyor Ceneral as well as maps of urban areas and their precincts
compiled from aerial photographs and showing a varieiy of detail a+
gcales of about 1:2,500. Secondly there were large-scale territorial
maps of whioh the 1:50,000 topographic map of the country in 31 sheets
prepared by the Directorate of Uverseas Surveys was the most important.
Although the relief and hypsometric detail was of the highesst accuracy,
these maps carried misleading locality information, no cadastral detail
and out-dated road alignments. The Department {now Ministry) of
Agriculture had, however, annotazted a set of these maps with cadastral
detail; recent road re-alignments, the line of secondary roads and
tracks, the boundaries of a variety of agricuitural gervice areas as
well as many locality and feature names. They were ideal for census
purposes and had heen photographically reproduced so that further
reproduction at suitable scales was poesible., The third class then

aveilable comprised a variety of terriforial maps, mostly at a scale of
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1:250,000, illustrating the distribution of medical, education and
administrative services, land termre, physiographic features and
commnications. In addition, the territory was covered by sets of aerial

photographs, the most recent flight having been made in 1961.

Plotting and Mapping

T, It was then for decision as to which types of'mép and scale were

‘the most sui%able for each particular purpose. Foroverall planning and .
administrative control the annotated topo—cedestral maps were used at a
scale of 1:76,000, 1In urban and peri-urban areas the townéhip maps derived *
;_from aerial phofog;aphs were used and these prdved suitable with the
exception of two densely populated areas of uncontrolled settlement; here
aerial photography was planned but the warren~like nature of the

settlement pattern would probably have defied adequate definition, even

had this solution net heen prohihitively expensive. In theae two areas

the boundaries of enumeration areas Were pointed out to enume%atora angd -~ — -

a closer degree of supervision introduced.

8. After early suggestions to enlarge the topo—cadastral maps to

field scale had been rejected for a variety of reasons, principally time
and labour, it was decided to use aerial photographs as photographic maps
for plotting homesteads in the field and for this purpose & section of

mapa covering rural areas were enlarged to 1:10,000.° It may be considered
that sufficiently accurate results could have been obtained by plotting
directly from phoiographs tut there were twe main reasons why this

method would not have been compleitely reliable. Firstly, there were

"good reasons for presuming that there is a continual and significant
movement of homesteads from place to place and the interval of five

years between photography and enumeration would have produced an incorrect
settlement pattern. 'Secondly it has been found difficult to identify all
‘homesteads from photographs because the huts blend well with the landscape.
Particularly in areas characterized by granitic outcrops in the form of
exfoliated boulders and in the Lowveld where the bush is dense, the beehive

ghape of the traditiocnal Swazi hut defies ready identification, even using
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the most modern photogram*etrlc equlpment. And whatever the interpretive
dlfflcultleg, it is never p0351b19 to determine wWith absolute certalnty
whether a homestead is occuvied or abandoned because in many cases 7
homesteads are left as they stood,‘the roofs collapsing straight down

and the well trodden éourtyards resigting the éncroachment of grass for

‘many years. For these roasons some grourd control would have been

necessary and it was decided to use photograph1c maps and annotate them with
up to date settlement information. For mapping homesteads and delineating
enumerstion areas“outéide'the urban arecs a twice‘linear enlargement of the
1:50,000 aﬁnbtatedﬁtopo-dadastral meps was made and photographic positives
of the enlargements obtalned 80 that copies could be run off gquickly

and easlly-

9. Apart fror “he photograrhic maps, which because of their size

(279 square) comulatlvo Wwelgzht and the need to keep them as clean

as possible, had to be kept at district headquarters and issued as
required, each supervisor waeg issued with a hara~board, covefed in
strong polythene to keep materials clean, end pens with felt or bamboo
nidbs which were found suverior to any other type. Instructions for
homestead plotting indicated the symbols to be used and the type of
ixformation to be collected for planning purposes. Zxisting homesteads
still in position as on the mep were ringed, zbandconed homesteads were
crossed out and new nomsstesds indicated by a sguare. The maps were

also annotated with the sites of stores, schools, churches and any other
information which might eventuaily be of acsistance to'enumerators.‘ The
instructions advised that in hilly country where the enumerator could soe
long distances and was accompanied by a guide there was nc need to visit
each homestead personally but in aress where visibility was restricted,
in the thickly bushed Lowveld, for exemple, & call had to be made at

each one. In transferring this information to the 1:25,000 maps;
conventional dots were used for homesteads and other symbols for churches,

schools and stores etc. -
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Timing

10. Census moment had been set as midnight on the 24th May, 1966,

ard the enumeration plarmed in twe stages; the zreliminary enumeration
was to start on 12th May and final enumerztlion was to be done on

25th May. In order to alicw the maximum possible time for ordering
stores, recruiting enumeratoers and itraining, tasks which depended upon <the
provision of satisfaciorily accurate preliminary dataz, homestead plotting
was timed to begin in mid-Decewbter. 1965, ard mapping the first available
photographic maps early in January. The lat Mareh was set as the date

by which enumeration areas had tc¢ be delineated but this was put back
first by eighteen days, zllowing a full seventy days, and then

again deferred to 15th April. The reasons for ths setbacks wers

various and cumuliative in thelr effecd: they included:

a) The short period allowed for plamming and vreparation

which allowed 1ittle latitude in 2 tigh? schedule,

b} Serious delays ir sanctioning advance sxpenditure
whieh deiayed recorultment of gtaff and the ordering of
materials until & period which very inconvenienily for the

logiatics of the gperation coincided with a National PFestival,
c) Inclement weather which included a severe cyclone,

d) An initisl mis-apureciation of the apeed at which

the homesteads could be plotted, and

e) A lack of a sense of urgency about preliminary censusg
operations by district adminigtration staff responsitble for

field operations.

In the event, Dy mounting a srash programme of mapping and working
long hours in the field the final dateline was met with only cone
seriocus effect. It was by this time tco lste to disiribute maps
to schools, so that the school children who were being trained as

enumerators could not be taught to use the enumeration area maps.
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This reduced their usefulness during the enumeration period and for

. post enumeration analysis because it was impossible to insist that the

instruotion to number homesteads on the maps in the order in which they
were enumerated should be followed. Many enumerators were able to use
their maps without training, however, but 1t did mean that supervisors were

doubly careful in pointing out the boundaries »f emumeration areasjy the

maps were valuable in that checks on coverage could be made on the spot by

supervigors well versed in map reading, using enumerators' maps. ¥ith the
checks which were introduced, ths six boundary transgrassions which did

ocour were quickly spotted and corrected.
Staff

1%,;<,Tha plotting of homesteads onto the photographic maps Was doné

by twenty.census supervisors, semi-permanent staff reeruited for a o
variety of field jobs of which this was the most important. OUne of the
main objects Qf the first training course for census staff was to provide
ingtruction in the use of photographic maps and the gimple techniques of
homestead plotting. In addition to lectures, a minimum of four hours

was set agide for practical work and once the feormal course was completed
supervisors were £plit into two groups to plot homesteads in Manzini

and Mbabane Urban Areas, L <lLake Jowa sxkercise under £i3ld conditions
which provided'additional plotting practice under close contrel.
Instructions for plotting homesteads were also issued. The country

was divided for preliminary census work into twenty areas, one supervisor
being allocated to each, with Distriot Commissioners. responsible for those
areas which fell within‘their districts. Transport specifically for

census work was provided for each district.

12, Iﬁ had been hoped t¢ recruit a droughtsman for the caftographic
programme but this proved impossible and it was therefore necessary for
this work ito be underiaken by an existing government drawing office.

The Director of Geological Sﬁrvey and Mines co-operated and the senior
draughtsman in hié departmental drawing office was appointed to supervise

census cartogravhic work. From Jarnuary until early March a trainee



- 360 -

draughtsman worked alone on mapping and wasg then assisted by a trained
draughtsmar whom it had been possible to recruit. Because of the serious
delays in the field and failure to maintaln an even supply of photographic
maps te the cartographic office, a serious backlog piled up and to meet
the final deadline a crash mapping programme was organized. In gddition
to six trained draughtsmen and Yracers from government drawing offices,
nine students were alsc employed for short periods during April to help to

complete the mapping programme and produce enumeration area maps.
Coat

13. As in &ll census operations *here is a hidden cost element of
expenditure and the following mapping costs represent only those
directly attributable to the scheme. It is rot possible, for example,
to coat the time of census supervisors on plotting because they were at

the same time underfaking publicity and other prelimipary work.

Additional Cartographic Staff R840.00
Photographic Positives of A maps R370.00
Enlargement of Aerial Fhotographs B2100.00
Freight Charges R16.00
Drawing materials (say) R100.00

Total R3426.00

This figure represents =zome 5 per cent of the total expenditure

directly credited to the census scheme.

Delineation of Enumeration Areas

14. The delineation of ernunsration areas in rural temure areas
was done by the central census office and in other tenure areas by
district administration. Amongst the factors used to determine the

boundaries of enumeradicn areas were:

a) the need to analyze data by tenure,

b} the need to analyze date by geographical region
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¢) the need for clarity - boundaries had to he features
clearly recognizable by eénumerators; there was
insufficient time to provide written descriptions
and boundaries had to be identifiable from cartographic
records; arbitrary lines drawn on maps which could not be

translated into reality on the ground hed to be avoided,

d) some smmerators had to be housed in camps and for
econcmy the fewer the camps which would serve enumeration
areas the better,

e) the nced for boundaries to make sense in the future
as well as for the 1966 census, and

f) the need to relate boundaries to those of rural
development areas in which ciesh agricul tural programmes

Were procesding.

15. Amongst the determinants which governed the size of

emimeration areas were:

a) the density of homesteads,
b) +the type of terrain,

o) transport facilities,

d) shape, and

e) future use.

16. Once delineated each -numeration ares wag given a code number

and name al though the latter was of use only at local level. Bach
census gupervisor!is area had been given a code letter and within

this area enumeration arcas were numbered in sequence. This was done
by district administration staff and whe: the schedules were being
adited and baiched before processing a new five-digit code number was
assigned to each. This was to Join certain enumeration areas on
freehold farms which had very small populaticnes, to renumber others

to conform with the area of administrative districts, certain adjustiments
having been made for census purposes, to sort out sequences with numbers
migsing and generally correct the mistakes made in numbering in the

field prior to tabulation.



~ 62 -

17. In all 885 enumeration arsvas warc delinsated, 55 in rural areas,
278'6n freehold and leasehold farms and 57 in urban arcas. The average
gsize was 7.5 square miles andlfhe average population enurerated in each wac
423 pefsons. The size of ernumeration arcas varied with tenurial type

and with geographical region. In rural areas the aveiage size Was 6.4

equare miles and the average number of persons enumerated was 477.

Analytical Mapping

18. Mapping the characteristics of ths populaticon to determine

the apatial pattern was regarded as an essential analytical operation
and also of importance in illustrating cencus data for administrative
and planning purposes. Thse following maps were produced uging a very
accurate and detailed territorial topo-cadastral map at a scale of
.13250,000 as a base. They were compiled and draughted by the Censua
Commissioner and drawn for reproducticon by draughtsmen in the Gesological

Survey drawing office.-

a) a dot distribution map using ons 0.8 mm dot for
tWwenty persons and proportionate ¢ircles for heavy
rural and all urban concentrations,

b) & choropleth deusity map based on enumeration areas,

c) An isarithmic dengity map using emumeration area
densities at a scale of 1:500,000.

d4) an isarithmic density map using the dot distribution
map as a base and plotting values for svery four square
miles, at a scale of 1:250,000, and

) a map of the distribution of *the areas of ofigin of

temporary ebsentees from the country.

HUW M. JONES
Censun Commigsioner
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(Jeneral remarks

1. A popu]atlon census is 2 complex undertaking, which mershals

quite con51derable resources in a short space of time. Inevitably, the

lannlng of such an opercticn is lisble to defects which must be corrected

‘-7..“7 #“l‘l o

as far as pOSSlble before the actual censuaz takes place since it is then

usually 1m90531ble to do so. It was therefore not long before the need

P R

v was felt to conduct trlal censuses or pilot surveys on a reduced scale

to make sure that they worked smcothly in practice to test the methods

of data collectlon and, generally speaking, acquire the means of

merov1ng.tpe resulls of the final operation-.

12 :~ The use of pilot surveys has often been recommended by the United

Nations. In particular,' the recommendations of the Statistical Offioce

of the United Nations fox the 1970 P“pulatiOn Census, stresses the

uaefulness of pilot surveys which are "esgential for countries without

a. long hlstory of censue taking...". The industrialized countries carry

-

out_pllot surveys regularly before +iaking a population census. This is

true now of Great Britain whichk is preparing the 1971 census. The

[

F;fth,COnferenoe of African Statisticians also recognized the value

of pilot surveys in relation to population censuses.

3. Pilot survey targets extend in principle 0 the testing of all

- $he!aspeocts of 2 censug, and may be grouped under a few heads:

« @
(i)

(iv)

(iii)

(a) testing the enumeration procedures:

~the organization of the enumeration,

the metheds of obtaining data in characteristica

of the population,

training of enuvmerators,

public reaction to the censusg
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(b} testing of methods of process .ng clie census
data;

(e¢) testing of metnods of evaluating results.

Survey methods

de It may be supposed that the ideal method is to conduct pilot
surveys in a probabilsty sauple representative of the population where
the census is to take ploce In this way, it might be possible to
obtain a population estimatce. which is8 not always available, before the
actual census. In the case of 2 sample census, the pilot survey would
facilitate the evaluaticn cf variability. In actual fact, the use of
probability sampling is not praciicable in the majority of cases.

The poesibilities in this field are limited by the resources of the
African Statistical Officer. It is either impessible to draw a
sufficiently large semple, o1 else the geographical distribution of the

sample entails too heavwy exponses.

Be Congequently, the method of purposive sampling is the one in
most fregquent use. The geogravhical areas are chosen for the survey

in such a way as to b2 Yremresentative' of *he different conditions in

]

which the census is to be carried on*. Ac 2 ratter of fact, population
density, transpori facilities, urban or rural characteristics, etc.,
vary from one region to ancther,; affecting veriovs parameters such as
the duration of the census; census costs, and the like. A typical
example of this provess iz t2 be found ir. the report on the 1965
Swaziland population cernsus. The pilot survey wes carried out in threee
selected zZones, the first in a rural ursa, the second in an urban aresa,
and the third in a forest plantation which was considered typical of
individual holdings. In this nartisular instance, it seems as if an
attempt was made to reprodocs in the pilot survey the actual census
conditions by including mores each one of vhich was typical of areas

where the environment for z2rsus purposcs Wag presumned to be different.



6. The 1953 pilet powulation consig in thoe Sudan provides an

example of & combingticn betwesn purpesive sanpling ald probability
sample methods. HEicvon pu 110t mones were sulcctcd Lrom 9 regione, covering
various iypes of péﬁulatlrng Within the pilot zones 8 ‘sample was taken,
the finai number Qi“perSnﬁs'ocversd being 3y,5025 or 3.6 per cent of the
population in he selsoi=d monue. (1 the ropuistion coasus of Uganda
(1969) it is proposed tec select from euch of tav 180 districte in the
couritry two parishes,; in suoh 2 way as to cover something like 90,000
people for a pilot surve:.

T." 'Iﬁ the Africen ccuatries where different regicns have very
different conditions as iegards n2cepsibility; pcpqla%ion density,

distribution, etc.. there is every reason lu rake a careful distribution

of the ZORes selectes for pilor ruTViym, < 88 to -aln a complete picture
of the aotval condx1 me for CE““Van 0L+ Ehs cebdu
’ '
‘8. .The numbar of nerzons to L= Included ia a pilot survey should be
at leagt of the criex of 20,CU0 4o 30.000. cwods it necessary to
coneentrate all *i.o devzils for pro dsslisg iv o gingles survey. Several

rllot gurvays muy he requirecd.  Jor dnstoncec, the pe pulatlon cengus

of Ghana 3 1260 iuul_lui'2 PO cumeays, ihe YPizst -1eld Test” and

Kl

the gl Coava. ', é-,ASAﬁ, e L LTy e e gorried oOuL

0 -

falrly wel1 aheaa, in Dracuine o7 leagt cne ynarx ﬁ;’cre the census, 80

that thez rny Ve ovflieloot 05T te lrmav ko neces:arx conpclusions.,

In Great itzia, tho 2LOS5 LecLle ¢onaul wie zenlvaied on the basis

of a piIét Fdrvﬁy carriod owd in L4od.

Pre—testlng of_enuncrotiom procoiures

9. Pre.-testing the emooth -running of the censis crganizztional

machinery 2o 2ne ¢f 442 most imporsont oblinetives of a nilot survey.

This incluies a numbzsr of heads, *the main ones being as Follows:

(a) Presters

- ———— e

e tha divisicn ints 1nr'“e*'ef'hon zones (BAs )

sl L o s o A b 1 e 17 e e Lo i

Lumé wuss be ceken %o eeo thot zones du nnt overlap,

are not ton large for “he entmerators to cover, otoe
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In Ghana, when preparations for the 1960 census were
heing made, a number of errors could thus be detected
from the maps and locality lists given to the
enumerators. It is of fundamental importance to have

an exhaustive list of the various localities.

Pre-testing the organization of work: the success of a

census depends on the way in which the various agpects of
work have been distributed, the efficiency with which the
supervisors carry cut their work, ithe degree of acouracy
with which the work of sach officer has been defined etc.

An effort must be made to asceriain whether liaison

between the various organs is proceeding satisfactorily, for
instance, verifying whether the documents have been
distributed in time, fully collected without loss of time,
whether the supervisors have actually gone into the field
and wers able to supervise the work of the census officers,

eto.

Pre-testing the duraticon of the census and costg: the

census plan rests on agsumptions concerning the number of
persons & census officer can enumerate in a given periocd of
time. It is of the utmost importance that the acouracy of
thege asgsumptions should be checked; since the duration
and costs of the census depend upon them. In Africa,

it is generally considered that a census officer can

count 500 people a week. However, it is possible in some
cages to strike lower rates, for instance in the Sudan in
1953 the number of persons enumerated per day per
enunmerator veried from 33 to 1% . In some African
countries where dengity often falls below one inhabitant
per km?, particularly in the forest zones, much lower

rates of enumeration may be obtained.
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4(g Detectlnardnd 1&eut1i ing statisticel unitss During the

~census, the enumeratiors should be in a yosition to
';dentlfy without difficulty ox anbiguity such units as a
village, a household, a dwelling, etc. The pil~t survey
_affofds a valuable vpportunity for determining whether
the definitions worked 6ut in the office can be appliedl
"in the field.

(e) Census_period" a pillot survey should in principle be

. conducted during the seme season as that aelected for the
-census. The census management would then be in a position. .
_to agsess the w1saom of its choice bearing in mind points
'observed during the pilot survey, for example, on _
population movements, transport facilities, agriocultural work

etce.
1.'.'

Collection of data on characteristics of the population

10. Ixperience has shown tuat soms population characteristics are
diffigult to observe, whether intrinsically or for ressons peculiar

to the terrain. In Africa, illiteracy and the late introduction of

the registration of births &nd deaths, have resulted in the fact that
few people have any clear ldes of their age, and this leads to serious

difficulties in detérmining that perticular basic characteristice.

11. Alnumfer of countries have includad in their pilet survey
programmes, the testing of metnods for devermining age: in Ghana, for
instanée, tﬁe survey reveaied thai Only 14.3 per cént of ages were
determlned with referenne to @ histerical ecalendar. The pilot survey
can fac111tate tne compdrloon of tlhe adventages and disadvantages of
the dlfferenu proaedaros in ““flmetlng age and as such ig of
00n51derable impertance. Jata on fertility and mobility are. generally
not weli known in Affica. Taboos and other religious beliefs are
often an obstucle iﬁ securing a complete statement of deaths. During
the pilot surﬁey gome idea of the importence of such problems may be

gBined.
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Pre~testing the guestiocinaires

12. Generclly speéking in Africa, questicnnaires-are filled out by the -
eensus officer. Ibven so, these questiornaires should be drawn up with
a great.deal of care. It must be steadily borme in mind that they
should be clear beyond shadow oi doubt to the enumerator, present

no physical difficulties by way of awkward format or iype-~face and
should be such as to make the processing of information as easy as

possible,

13, Pilot surveys hawve been of great assistance in the preparation
of questionnaires. Almost invariably after such surveys, improvements
have been made in drawing them ur and these have sometimes been
gubstantial. Processing of information from guestionnaires gives
valuable information on public reacticn to various questions, and

throws some light on their varying degrees of aifficulty.

Questionnaires are “ried cut a¢g a rule in part before the pilet
survey, as such. The first draft guestionaaires are tried out on
restricted samples, and this fscliitates tne avoldance of serious
errors. In Ghana in 1960, the 'First Field Test" was used to sound out

the draft census guestionnzire ar well as other forms.

Training of enumerators

14. During the pilet survey, the enuvmerators and other cofficers have
to work in conditions that are praciically the gzme as thoge of an
actual census. This exercise thus makes it poszible to check the
quality of ths training given them und dotermine the problems they ars
up ageinst, and from that point to improve their training. There is no
doubt that the pilot survey is useful in iraining the staff who will
direct the operations of the actual census., 3Such staff is given

the opportuniiy in tractise to gain first-hand knowledge of problems
which are hardly iikely to occur ir the offige.  This was particularly
noticeable in Ghana where cae of the objectives of the pilet survey was
to enable the management porsoruiel Yo reslize the ftype of problems

that might arise in the courze ¢f the actusl census.
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Public reaction

15. Public reaction to the census is a decisive factor, and that is
~why it has boen recommend=d thai very wide publicity should be given
to the census, and no opportunity lost of educating the pesople.
Their.fears and wguevicings arw someiimos jussilfied by the past
experience sowe ©of them have hed in adniristrative censuses carried

cut during the pre-<indaspendence periced.

16. The pilot suxréy‘might gerve ag a meana of determining the real
Cimpaotof publicity, comparing the effectiveness of different

: publioity‘propj: rad.lo, newspépersg and the like. In Ghana, if{was
poésible in thio way to collect daia on what the public knéw about
the census, aud tils according v “hae Yrps of information média. It
revealed the Tact that in the capiiil ant the surrounding areas, the

percentage of peoplz vhs were will-into.umed was abnormally low.

17. The pilod svvrey <on olso zeveul tlo knd of obstacle that may make
a cersus unpopular. Kor exanpls, it will he observed that somé‘groupa
in the populafion syotematically cppose a consug, as it js the case in
Conigo (Brazzavilie) in connexlion with the religious sect known as the

"Matawanissez".

Conclusion
1% Dvring the predaral:cm anc inplumsntation of the pilot survey,

1t must corstantiy be Torne du nind that Lt ie fairly dilficult to

make any ri; . cepavabion .n thr f1old wetrvean the testing of the
various cencus aspects. The ircir ng of enumerators; the structure

of the gquoriicmiiires, the methnd vesd for ohserving demographie
variables, zud zshe Llilis all constitute a living entity, the anslysis of
which is rather delicate and arbitrery. Conseguently the judgement

of the demographesr o szt wsticion will often be gualitative, often
even synthetic. Heowewrer, iv is sitill uselul to separate the testing

of the variocus aspeots of the ceasve. and gome provision must be made

for thig by way of a procedure for recoxding field observations.
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19, The pilot survey waii aiso 1aciliiusce checking of the system of
procegsing the results. The rapid and efficient functioning of thia
lagt activity determines wrether the census figures are guickly
publighed. the value of which is greatly reduced if the delay in
pubklishing them is too long. Thewre ig evary reason why the standards of
work set for the cocder shouvld be $ested to see whether they are
realistic., Codes and various itypes of instruction. envisaged for the
processing of the data shouvld be tested and, if necessary, corrscted.
Experience reveals that the establishment of good codes is greatly
faciiitated by testing thew ‘n 2 popuiation sample- The teating of
computer pregrermes shounld not Le neglected. Xxperience has shown that
the develcpmcnu off suck nroaccammes taltes a falrly long time and if the
appropriate steps are not takewn; th2ir execution may cause considerable

delay in the publication of the resulis-

20, MOé't of “he African countrise have condugted censuses, and seem
to have carried out onc or more pilot surveys in advance. It is
eminently desirahie that this practice should be made generai, and
thus contribute to an improvement in the quality of data. It would
thersfeore e most useful if the ratioral statistical services would as
far as possible., publish wthe mathods uzel and the results obtained
from these pilint curveys as well as other relevant deata, so that

their experience when mado hvown might loend a handle to progress

in demogrnphv i AZ»ica mnd the other regions.
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E/CN.14/CPH/11

XIV. FIUMERATION PROELEMS AND PROCEDURES

(Prepared by the ECA Secratariat)
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INTRODUCT IO

1. The accuracy of a populaticvn census in respect of (a) the number

of persons enumerated end (b) the characteristics of +hese persons,

depends almost entirely on +he degree to which obstacles are fore-

geen and methods devised to minimize their effects, Similar considerations
apply in a hovusing census but +he cmphasis in +this paper is oﬁ populaticn
censuses: 1in prac+tice, of course, complete coverage of population implies
complete coverage of all +he placss in which people may be living even if

the living quarters are no+ themselves recorded.

Ze The essentizl preliminaries in Africa, as elsewvhere, are a Gensus

law which gives adequate powers *o the census organizaticn (and preferably
guaranteas +the confidentiality of +he census vesults in relaticn +o
individuals), and a hudgetary allcea+iun which makes possible *the operations
~of the c¢ensus organization. Needless +o say, +*he law cannot automatically
secure complete support frum +he 1. blic and, in fact, sensus planning must
build up this public cooperaticn and +ry fo counterbalarce genuine inability
to produce answers to essentlal guestions, at the same time as 1t atfempts
to provide for the difficulties arising from diversity of physical and
gocial and cultural conditions. The census preparations aus+t therefore
consist in a judicious mixture of psycholugical, substantive and geographical
plannin: which way have, accordin: +o local circumstances, to overceome any

or all of +he problems referred +o below.

(1) The physical enviromment, dispercicn of settlement and

mobili iy of porulation

3. Urban areas. It may be thought +hat a satiefactory enumeration is
relatively easy to easure because of +he greater ceoncentration of settlement
together with +he poesibility of dividing fowns into regular blocks and
utilizing (or organizin: a system of) stree+ names and house numbers. It

is true that in par+s of many towns in Africa, such conditions prevail

and enumerators can be inziructed +o proceed systenatically in a specified
direction around the blocks allocated tc +them,a+taching labels or other
signs to indicate +h=t each structure {or, if preferred, 2ach set of living
quarters) has been visited. Higher levels of sducatiin, closer contact

with administrative gervices. sxpectation of further improvements in




facilities, accessibili+’ +¢ pudblicity media, evailability of higher-level
ehumerators together wi+u limitfel travel and cloese supervision, certainly
faveur a reiatively comple+e and accurate enumeration. Yet the difficul-+ies
are numerous: many adults are absent during working hours and enumerators
may have *t¢ work mainly at night, especially +o find single-person house~
kolds; homeless persons, beggars, residential schools, hotels and so on

pose specgial problems, as Jdu cumplica+ted households such as those composed -
of several adul+ts sharing the expenses ol house-keeningj mobility of
population wi*hin +the fown and alsc as between *he town and the rural areas”
may confuse both respondent and enumerator unless the enumeration can be
conducted in a very shcrf period of *ime; occupation, ethnic group,
religion, educaticnal levels vary far more than is +he case in rural areas;
there may be concertra+ted settlenents of marticular religious, ethnic or
languase groups whose atiitude to the census is unfavourable. Often greater
care and more *ime are required in +he enumeraticn of an urban household

than are reguired in a rural emmeration.

4. When households in shkanty-town areas are being enumeratéd, the
difficulties are even greater: in additicn +to +he standard problems of
variability in characteristics of urban households, there is +*he difficulty
in systemaéic canvéssing of ‘spumeratiin Areas where living cuarters

consist of'very informzal s+ructures or par+s therecf and where +there is

no pattern of regular blocks.

5 - The sclutions lie in pre-listing ¥ households and living quartersl/
and, where possible, in pre-numbering (of strustures or of living quarfers);'
in ¢lose sdpervision; in insistenoe on call—backs'ﬁu fiﬁd acceptable
respondents; and even in the imposition of a curfew which would permit

the enumeration to he carried out at night.

€.  Rural areas. The difficulties increase according +o whetHer the
population of specific areas is (a) sedentary and in concentrated se*tlements
(villages, hamlets, localities}, (b) seden*ary but no+ organized into

villages or comparable units, {c) semi-nomadic or (d) nomadiec.

1/ See Preparatiun and Use of Census Control Lists (E/CN.14/CPH/5;
ST/STAT/22) .




Te The ac*ive support of the leaders of the traditional society can

do._muck -to overcont +hz obstacles. The preparati.n of locality lis+s and

the delimifaticn of Enumerarion Arcas depends largely on their help, if

it is 4o bs really effective; and at the stage of *he erumerati.n proper

"the local leaders can show cpumera+ors +he boundaries of +heir areas on the

ground. (Sec Localijy‘Li§fihg and Delimiteticn of Enumeration Areas,
E/CN.la/CPH/9, para, 14-18). Their Func+ions can be ex*ended even further

with great adveulzge where the possibility of mass publicity is limi+ed by

lack of facili#ies: in such cases, +he cooperaticn of +he local leaders

.is essential:in pessing down to each household head, and s¢ +0 each individus

within. his sphere of azuthority., his support of +the census and his ressons
for asking hig people g answer specific cuestions and +o facilitiate in
whatever way possible *+he work of the enumerators. This has been done in
many . africar irgviries, and useful examples,of egual applicability in
complete cuurerations, are.+w¢ be found in the accounts of +he sample surveys
ih”?féﬁoh—speaking Veot znd Hquatorial Africa, where +he line of authority

frow village chief +o chafl de concession to chef de menage was an im*rinsic

part of the organiza+ion of *he inquiry as well as of the methcd of

recording the dada on the guestiommaires. I+ 1s uwndoubtedly one of  +he

most practical measvres which can he taken to allay fears and resentiments

which may seriiusly hindes ‘the Ozecsatiin.

3. . Enumerating a rural sgdentary porulation in concentrsted settlements
is perhaps siipiler than an arhazn emmeration, provided that the *errain
ig Tairly oven., 25 i+ 15 in much of coastal Nor+h and West Africa, and

+that atdoguate geographic preparations and publicity have besn undertalken.

" If, however, =S in forest areass in Cen+ral Africa and in the mount*ains of

Ethioﬁfa;'ghysicai difficul+ies resul+ in a2 discontinuous pattern of
settlemen’ associzs~d with posr land communications, +he risk of omissions
is greét beoauseawwhere i+ i3 impossible +o canvass 2n Enumeraticn Area
systeaatically, whuie 5iilﬂgesg hrmlets or other azglomeratiuns may Be
sntirely missed. 'Similarly, where *he nattern of settlement consis+s of
isclated lor =+ Leagt separatéd)‘hcmesfea ds or plots withcut a unifying

village organizatiin, an in parts of Eastern Africa, and in Southern Sudan,
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it 1s very eas; t. omit individual uni+s. Varicus attemp+s have been made
in Africa to pre~list and even to map isvlated households (Tunisia and
Swagiland, 1965) and this can no duubt be effective where the village leade.
can be counted upon tu ensure completeness or near-conpleteness in +he lis+t
Otherwise, 1t nay be necessar;, +o leave +the ini<iative to *+he enumera+or +u
.inquire where he can abou+t households which are out of sight and to which %

ie no vieible way of access.

9. The problems of finding peonie a* home are sume+imnes sericus in *he

rural areas, ard this is pardicularly @c where +he terain is such as +o
discourage, or actually +o prohibl+ in *he time available, rsturn visits.
If i+ is possible for local or other leaders +u arrange that certain house-
holds stay at home frum their fields on a specified day, all +o the good;
ctherwise enumerators must work in the very early morning and in the evening-~
to comple+e the enumera+icn in +*he agreed period of +ime. If this is
combined with extensive +ravel be+ween houssholds, compounds (concessions),
or hamlets, the effect of fatigue on the enumerator may be harmful +c +the
quali+y of *the work he can dos This will be even more marked if it is
found neeessary +< go out +: tha fields *o interview households whc remain
away from their homes for several nights at a +ime. For reasons related

to what has just been said, adegua+te supervision is hard to arran e in
rural areas, eucept in clesely—-set+tled areas, and the supervisor nmay not

be able +o dv more than a Tinal check on the work of each enumerator. He
can, of course, oven withi:. these limitations, insis+ on re—~enumeration of

households where the quality of +*he work is clearly unsatisfactory.

iO; By implicaticn, ssmi-nomads are sedentary part of the year, moving
as necessity reguires in scarch of food and water for their stock. They
should be enumerzted in whatever place geems moot convmient on the

basis of advance ¥nowledge of their habits., BEven then; a problem may arise
from the absence of individual members of a household, or emplcyees of +he
household, who may be absen~ wa'lering or pastaring stock; these absentees
should be enumerated ei+her at *he cattle—posts or o+her watering or

pasture-greunds, if this is both possible and convenient, otherwise on the
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basis of information given by their households.

1l. The epumeration of nomads is the most difficult problem in African
censuses. Administrativé pre-listing or special attenp+s to ob*ain lists
through +he leadershiyp system of *he ftribes or eguivalent grounings
(compare E/CN.14/CPE/9, paras. 14-22) offers a firs+ arproach, similar

tu that used in +the Sudan in 1995-56, Listing of watering places is ano+her
method, but it should be no+ed *+hat in +he exveriment in Figer this did nct
prove as successful as expected becavse +the list of watering places was
incomnlete and als: because movemen+ts of +he tribes even over small distance
created great difficulties. Enumeratingy at+ places where the tribes
congregate has obvicus advantages, bu+ does not seem sufficient in iteelf,
The experience of +the 1946 enumeration of the Beersheba Bedouins is a good
exanple of a psychulouzical aporoach fo the tradi+tional leaders and then +o
the people; the enumeraticn being cunduc+ted on +he basis of *ribal grouos

and sub-groups rather than on +he basis of geograrbically-determined EAs,

12, Other types of spatial movement which complicate African censuses
are international and internal migraticn, and *he movemen+s of migrant
and seasonal labourers. The +we furmer are deal+t with in *he African

Recommendaticns for +he 1970 Populaticon Censuses (E/CH.lA/CAS.6/1)paras.

44-52. Brief menticn is made here of census investigations of

migrant labourerg because this 1s a real issue in such countries as

Botswana, Lesotho and ilalawi, &all of which have inguired about househcld
members absent on wor': contracte in neighbouring countries. The informati .»
so ob+ained may be disorted by reports relating +o +he sane person from more
than one household (for example. a mo+*her and a wife may both report *he
same man), and because the informaticn given may be less accurate +han +hat
provided by those present a+ the interview. Valuable though +he data ars
for particular purposes, the tabulations should be made separately for such

absentees, Seasonal labourers cunstitute a similar problem in a nunber of

countries, and technigues have been applied in French-speaking Wes+ Aifric:
which would be egually applicable +o +the investigation of migrant labourers:

that is, the enumeration of separate categories of Residents present,

1/ Sami W, Dajani: "The Bnumerati.n of +he Beersheba Bedouins in lay 1946"
in Population Siudies, December, 1G47.
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Residents absent and Visitors in each household, with addi tional cuestiuns
on duraticn of absencs (or visit)s; place of present sojourn (or of usual
residence)}, reascn for abseace (or visit). Such questions are, however,
nore suitable *to sample surveys (in which fhej were in prac+ice used) than
tc the general censuses which are *he subject of the present paper. Never—
theless, +he questicns cculd in orinciple be employed in a sample of

ropulaticn only, additional to *he ¢uestions asked in +he general census.

(IT) The resnondents

13. The qualities and ettitudes of +he popula*i.n +o be enumerated in
Africa vary enormously, as does +he physical environment. There are hindranc
to accurate replies on *he part of réspdnden+s end someiimes motives for
delibera+e evasion of enumeration or for falsifica+ion of renmlies during
enumeraticn, arising from a great variety of sources. Examples are too

many to list exhaustively, but +he following gives an.impreésion ¢f +he
probleus: superstitivus fears (reluctance to mention all children born

or +to refer t¢ deaths); fear of taxa+iun or of military or civil service,
mainly a relict of administrative counts; failure %o comprehend the guestiun,
leéﬁgcially where language is a difficul+y and where in*erprefativn may no+
bé sufficien*ly precise +to c¢larify the meaning, or where equivalents may

no+ exist in +he vernacular (questions on marital s+atus may be unanswerable
in any precise sense where marriage is a process rathar +than a anddenly—
 acquired state and where widows are inherited on the death ¢f *he husband
’by a male relative); forpeffulness (omissi.n of very young children);
resen+tmen+ of +he s+tat:s of +he interviewer (sex, cas*e, ethnic grou-,
religion, 1anguage); fear of revealing adherence o an unpopular minoridy
(relizions, ethnic, ra+iunal, religicus); personal vani+y (up—grading of
educational or occupational s*atus). The questicn of names of indivicduals
is an additivnal well-recognizged hazard in enumerations, because a person
may have different names vwhich are used in different contex+s and *he names

- may be changed over tiae, or may differ in spelling. Tribal names also
consti*ute a hazard, because -+he respondeat may zive a sub-tribe or clan name

which does no+ fi+ in+tou +the enumeratcrls list
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14, Some of these factcrs are already of minor significance such as +he
superstition attaching to reports of dead persons, but others need to be
combatted by census "edvcation", which, by emphasizing the potential value
of +the census in the extension of heal+h services, schooling, and so on,
and by calling on national pride and prestige, may inculcate a senzs that
everyone shculd cooperate *tuv +he full. Others again, such as the fear of
violatiun of religious fraditiuns which require the seclusion of Muslim
wonmen, must he overccme by provisions which meet census needs without
offending +he heliefs of adherents; for example, by +he use of female
enumerators, as in the post-enumeraticn check on the numbers of young

children in the Sudan in 1956.

15, There are naturally some ocuestions, sich as the reportin: of age,
where the amount that can be done is limited until levels of educatiin are
raised; this does not preclude the use of historical calendars of events and
attempts +to persuade +he populati n, before +he census, *c¢ do their best +o
get some evideuce of +heir age, frem written records if +hese are anywhere
available or frim comparison with other peunle in their local community
whose age I8 known, and whoss relative status wruld a+ least determine
whether A is vlder or younger +han B, or asproximately the same age. (See

Age Data in African Cenguees and Surveys, E/CN.14/C?H/13),

16, For the rest, *he soluti.ns must lie mwainly in (a) pre-testing
questions to ensure *that there is notnin ; offensive cr misleading in *he
conte.+ or form of +he questiwn and (b) in training enumerators in techniques
of eliciting replies which, if no+ precisely correc*;, seen at least +¢ be

reasonable approximations,

17 Typically, the schocls in Africa have played a large part in census
education and +he continuaticn of +his channelling of informatiin and ideas
from children to parents offers prospects of further development of under-—
standing of what+ a census aius at achieving and how the population can

ceoperate.

(. ) The enumera*ors

18. Complementary *tu +the informa+i.n which is to be given by respondents

is the funoticn of +he epumerators in elici+ting and recording it. The
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sgtandard of work attained br *he enunera* .r constitutes *he essentlal succeas
or failure of *he census: an accurate enum«rTativn or one which is unreliatlie
and perhaps positively misleading in +the conclusions which can be drawnm

from the results. Wnile i+ is impossible here +¢ gu into details of recruitmer
and training of enumerators, some reference must be made +tv +the sources of
error which may derive from the enumeratcrs themselves. Lack of sufficient
educational background is a ccmmon *+rouble; but not necessarily +he essential
one., Lack of trainiﬁg and lack of zdequate supervision are more seriocus in
gsome ilnstances, while in o+*hers training and *he preparaticn of instructions”
+o field workers may have bean too antitious and may have confused rather

than clarified +he issues at stake.

19. Whatever the reasons, enumerators freguently fail t¢ carry out
instructiins on such matters as filling in every column even if the entry

is "nil" or "no+ apﬁlicable” or "not stated"; using di+tto marks and failing
t0 alter them if a correc+ion haé kad to he made somewhere down the columnj
assuping that all members of a household have the same nationality or ethnic
origin; failing %o check consistency between entries (for example, a very
young woman with an unbelievably large number of children), entering
ocoupaticn or indus%ry in a way which cannot be subseguently classified
("labourer" or "fish" or something such), Ilore serius asain is +he failure
in gome cases +C¢ take proper measures tc see that they have canvassed +the whole
of their BA and failure tuv make sufficient effor* t¢ ensure cumplete coverase ¢

membership of +he households *hey epumerate,

20. I+ is a fairly elementary consideration thazt enumerators, like
responden+s, mua+t have a coomerative attitude to +he census, and one way of
achieving fhis is +o convince them of *he value and prestige of the job
they are doingi +the other is +o arrive at a systen of payments which +hey

regard as acceptable. The payment need ne+ be high but it shculd offer

gome compengation for the hard work involved and i+ should no+ be capabls
of maniyulation in a way whica w.uld encourage over—enumeraticn {payment
by numbers enumerated) cr under—enumerati.n (payment by number of days worked

irrespective of the numbers enumerafed). A lump sum, with perhaps a honus
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for difficrl+t or danzercus conditions, seems the mos* reasonable method.

21, Regional, and scmetimes local, ambitions have heen kriown +o

produce metives fur infla+ticn of numbers, wiich, however i+ is achieved

in practice, is liksly 4o be hased on infila+i:n 2f numbers in individual
EAs. This ftendency, related +o political rivalries and the search for
greater representati.n of particular parties or areas in parliament, is
something fairly new in Africa and should be aveicfded at all costs, There
has been an unfortunate wove to hold censuses close before parliamentary
electiovns, and +he comnecticn between +the +wo is »rejudicial +o +he
objectivity of +the census. Unless the provisions of +he law zre inescapabls
there should be a reascnable time-interval between the *wo operations.
Where for particular reascuns, this separation in time is impossible, rigid
controls need tu be exercised of the work of each enumerator in +he field
followed by field reconeciliation of discrepancies after +he census has been
concliuded. If inflation of numbers is +thou.h+ to have cccurred at other
levels than +he TA, +thenn the totals in each enumerator's census returns

(or totals of groups of enumerators' returns) should be compared with the
totais for +he correspondin; area as even+uslly established for publicaticn

or for electoral uss.

(IV) Imnlications for +he seneral census plan

22. T+ is consideraticns such as those ocutlined above +tha+ have

influenced *he African Recommendaticns for +he 1970 Population Uensuses

tc give preference to an enumerati n of the de facto rather than +he de_jur:

population. The main advan®aze is that +he present-in-area populaticn is

so muich mure =asily defined and that enumerators do not have +o held in

nmind complicated instructicns abou* +emrorary visitors, temp. rary absentecs,

and persons who are no+ te be included a+ all because +uey are not "residen+t-

of +he naticnal area.

23, Where resources are really scarce, it is net always possible +o
complete +the enumeraticvn in as short a *ime as is desiratle. The ideal
pla. would be *to du i+ in one day, in this way minimizing the effects of

population movements in the census period. In practice. some African
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countries have besn Fforced +¢ merai+ +he enuneration +2 continue for +vo ov
more weeks or even longece, beCause of +the shoertage of enumerators, and

this may pzive rise +o doubdle courts or +o omissions of versons who have
chansed residence in +he period. Suol an extension of *ine must be
tolerated on occasi.n, but every cther nossible means shoculd be taken +o
simplify +he enumerati.n: simole and cleaf-cut defini tions of househeld,
and o*her ceusus cincents, and simpie and clear cut instrudfions for'recordjm
household members and their characteristicsy a gquestivunaire design which
facilitates +¢ the maximun +the +ask of wnaking the entries in an unamblguous
fashion; eliminat+iovn through pre—~testing of guestions whidh may no¥ be fully

understood or which may arouse antagonism.

24. Deapite all of thnis, the advantages of a simnle de facto emmerntion
L& 4f taslo

may have to be jeti{isoned vwhere the effects of maobility cannot be eliminated.

for example, where the general enumeratiun extends beyond, say, ovne month,

or where i+ is a questicn of enumerating nomads.

25, Finally, the impcr:  c.e ¢f +he choico of +the censvus date caanot bhe
over-emphasizad, since this +oc cuan be used &8 a means of reducing the
effec+s of mobility, providsd a date can be fixed a+t which movement is
minimal throuhout the various sectors ¢f the population. The obvious
examples relate %o chousing a date when nomads and gcmi-nomads are in kauvwn,
and accessible plaées, Unfortunazrely, hefe again, African conditicns may
defont such optimism, and the da+te which is convenient for cne sec+or

of +he populztion may not+ be so {or ovhers.
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I. INTRODUCTION

1. With few exceptions the.results of.tha 1960 round of censuses of
population in the ECAFE rcgion were tabulated with conventional puﬁched-
card machines. Judging by the rate at which the statistical work in the
region has become fo.miiver Aricacud in rscent years, it is evident that all
but a swall number of countries ars planning to usge computers for processing
the 1970 round of censuses. For those few statistical offices which will
not have access to a computer in theilr own countiries, it may be pqséible
¢ consider the use off computer facilities of a nearby country or of the
proposed ECAFE regicnal computer centre. For organization and plaghing

of the forth-coming censuces it is, tberefore, assumed in this papér

that elecironic datc precsesing teciniques will be used almost exciusivaly
throughout the resicn. |

2e Considerable documentation giving guidance in the use of punched-
card wethods in prooessing ceusus data was prepaered for the 1964 popula-
tion censuser. In particalar, many of ithe principles enunciated in the

- informative putlication "andbook on Data Processing Methoda” pub;ished
Jointly by tka United Fations and th: United Nations Food and Agriculture
Organizaticn in 1959 ar: directly anplicableo tc slectronic data ﬁrocessing-
Soms mrteri-lic dstigng® v -2 S conrator proceesing of censuses have

8lso been prepor=d rky *the ccuntrics.
J

3. Among ihe sories of aciivities planned for the 1979 round of popula-—
tion en&,hcusLng céhsuses it has beesn propesed to hold sewinars dealing
specifically vith the tcchnical considerations in the application of
computera +to cenagun dota processing. For the BECAFE region, this ia
being considered for the firs*t half of 1969. The documentation from
this and similar mectings, and the services of advisers from interna-
tional and olher organizations with previous experisnce in computer
processing of nopvlaiion camsus data will be available for assistance
to BCAFE cowntriss in prepering for the 197C round. The disocuasion in
the present raper will Y. confinecd, tharefore, to general principles
and aspects of planning Tor -comi:terivod procssaing of “the populaticn

and bousing cenousaes-



| - 396 -

de For many countries of the region the 1970 censuses will represeant
an initial exposure to the use of computer techniques. It may, therefore,
‘be in order io give a brief descriptiom of ihe main characteristics of

COZDUL.. ProcTssing. pvarticularly as applied to census work.

IT. ADVANTAGES OF COMPUTER PROCESSING

5. The use of punched—cards for recording statistical data and sorting,
sounting and tabulating machines for compiling and summarizing the
information recroded in the cards was developed originally in response
to ths needs for tools to handle the masgive task of processing the
census. The advent of the electronic computer has provided the poten-
tial for far greater speed, versaiility and accuracy than the previous
methods of preocessing census work. At the present time, electronic
equipment iz used extensively for mass processing of statistiocal
progrommes in viriwally all modern governmental statistical sgencies
throughout the woxld.

6. In general, the principal attributes of electronic data processing
which offer impressive superiority over conventional punched-card methods

include:

(i) Tremasndously improved speed in computations and transfers of

data.

(12} MoxoTy storage which provides the capacity for "remembering"
end retrieving at high access speeds the data stored in the

Lenory -
(1ii) Th2 rapacity for automatic execution of sequential instructions.

(iv) The capability of making loghcal decisions automatically

during the course of processing.
{v) Considerably improved accuracy and self-checking features.

The caxrination of these characteristics of electronic computing

equipment thus renders it possible to solve complex data—handling
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rroblems in one continuous process at electironic speeds, as opposed

to the segmented handling of data as performed in the conventional
punched—card aystem. The capaciiy to process vast guantities of data
and the flexibility of the new equipment represent a qualitative
difference from the earlier devices that make ypri - -.owcle new teShniques

in statistical operations.

Te For example, the computer is commonly used to excellent advantage

in census work for editing and correction of the data prior to or in
combination with tabulation. The computer can be directed to automatically
assign, or impute, values when information on personal or housing charac-
teristios is omitted in the questionnaire or when certain information
reported (or encoded) is inconsistent or impossible. Most computers are
capable of applying to the data all the rules that a group of clerkas
would use in detecting and reconciling inconsistencies and inferring
missing information. A common situation encountered, for example, is
when a given characteristic is inconsistent with other characterisiics
reported for that person. The general procedure under these circum=-
stances may be to draw a value of the characteristic from a distribution
of that characteristic for the appropriate sub-~group in the population.
Thus, a person who is reported as a male relative of the household head,
but for whom marital status is not reported, may be assigned by the
computer a marital status from a distribution of marital status for

male household head relatives in the same age group.

8. Similar procedures may be used for the deiection of missing or
impossible data. In many ways, the computer performs these editing
tasks sirikingly better and faster than when they are done by manual
inspection. It will apply the editing rules individually to each
Person in the enumeration. It will do this with strict consistency
and uniformity, and can be directed to keep a record of how often each
such rule was applied, thus proﬁiding a measure of the quality of the

enumnerated data.



e The use of a computer in cencus-processing also provides the potential
for development of more.detailed or more informative statistics.,  The
flexibility of the computer makes possible far greater utilization of data
.for derived ststistics and by-procduc+ts that become available foT +he first
time.  Key ratios and relationships-that formerly could not be obtained
;yiihout‘costly reprocessing of data or vast amounts of manual computation
can be programmed as an incidental by-product of computer tabulstions. IData
¢an more ea511y be rearrang ed by more variables of clessificativn and more
.'&detalled cross~class;flcat1uns whlch by othsr methods,. would be prohibitive
in time and cos+. I+ is also +echn1cally poseible ta combine and .relate
'census da+a W1+h data from o+hersourcesconvern1ng *he same area of ingquiry.
' 'Thus, 1t may be p0551b1e +o ma+ch and comblne census data with those from
“o+her sources whlch, for one reasun OT ano+her, camnot be collected in the
census.< For example, vital reglstration data might be used for inter-
;censal updatznc of some of +he pOpu1a+1on characteristics compiled in the

current census.

“lﬁ Apgther advantage of processing census data on computers is +hat it

often permits preparation of +he final tables in suitable form directly from

the machine-prepared tables for printing by offset printing processes. With
.earlier mechanical tabulating equipment, the Tesults usually cannot be prepared
in a. .form in whigh +hey.can Te sent to a printer. It is generally necessary
tc . do & substantial amount of hand posting from +he machine sheets and +hen

to. type the posted tables in final publicaticon form. Preparation of +the

final tables by computer for direct printing eliminates the need for manuscript,
type—settlnb, and proofre dlng. Un this basis, the final results of the

census could be released to the rublic many mon+hs earlier than with conven-

tional printing methods.,

11. Where physical space and storage facilities are at a‘premiumj as is
commonly the case throughout the rezyion, computers resuire considerably less
.floor space than that reguired for cenventional equipment. In countries
uging taps computer -systems, the storage of densus records on magnetic tape

requires only a fracticn of the space normally needed for card stordge.
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12. There are, of course, sume alsadvan+a”es and difficulties. involved in

+he tran31+1on 0 COmpufers. The use of +his kind of eaulpmen+ brlngs new

' prohlems which require that the processing of census data be organized in

a more sys+ema+1c manner than for conventional punched-card equipment. Une

requlrement in applying computers is that very detailed aznd expligit instructio:

must be providad to +he computer before it will proceed with any operation.

For‘exaﬁnla, in the machine-edit procedures, *+he machine mus+ be ins+ruc+ed

to provide for every relevant combina+ion of entries i+ nay encoun+er.

Failure to consider all contingencies may result either in brlnging The

‘computer *¢ a nalt every few minutes or in rejecting 1arge numbers of records

because of some flaw in *he data for which adequate provision was not made in
the computer programme. ¥For +his reasun, the programming and supervisory staff

must be highly competent and well trained. Personnel with these affbibutes

are difficult +o find and much in demand. To a**rac+ qualified personnel
it is often necessary t. offer induceaents in +he form of premium salaries and

- 'special .allowances. Preparaticn of physical facilities for +the computer are

more demandirig than with conventional punclhied-card equ1pmen+ requiring

* air~conditioning, dust con+rol, special flooring, etc.

'h13. Abové'éil; i+lmus+ be recognized +hat the availability Qf'sophisfica+ed
'da+a pr003351ng equ1pmen+ will not, in itself, insure efflClen+ and accurate
B census resu1+s. Successful computer applicatiin demands =z muoh hl*her degree

'of pr90151on and dlSClpllne in plannin;: +he census proc¢esscing operations than

was requlred w1th prev1ous techniques.

III, NEZED 70 TARLY PLANYVING

1% The methods and equipment used in processing are directly related to

the objectives ané results of the census, and have a brsad impact in virtually
all operations, Each step in +the census is clusely linked with +he previous
operation and, in turn, influences subsequent operaticns. Thus, it is of
paramount importance that the data processing functiovn be represented in the

planning and organizaticn of *he census frum fhe very begimming as an integral

~member of +he over-all census planning group.
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15« The data processing representa..ve in tue planning group shoﬁld, for
example, actively participate in the design of the cuestionnaire +o insure
that the final design meets the requirement for efficient processing. He
should assist in +the development of control procedures, editing and coding
specifications, the +tabulation requirements, schedules, and other factors so

that they may be considered with realism by the census planning authorities. .

16, The introducticn of the cumputer *¢ census processing; by i+s nature,
increases the time necessary for preparation for statistical processing. 4

great premium is therefore placed on careful advance plenning. In +he past,

those responsible for processing the data, have, in many cases, been forced

tu do their detfailed planning by improvisation and on the spur of the moment.

This type of planning when using elec+ronic commuters is not only more

difficult but perilous from the point >f view of +the end results. Computer
programming is extremely intricate and requires planning of a hizh order and
painstaking attention to detail. The cost, effort and +ime involved in

chanzing computer procedures makes i+4 undesirable %o change those once established
Thus, 1f +the desired time schedules are to Le achieved, it regquires that complete
and final tabulation plans and specifications must be available tu technical
programmers at a much earlier dat*e than was required by previous processing
systems. The possibilities for flexioility and improvisation of tabulation

plans under conditions of tigh+t schedules are extremely limited. This, of

course, suggests that over-zll planning of the census should be accomplished

well in advance. Many countries,; even +hose wi+lh lonz histories of census -
taking, devote five or more years +n active census planning. The United

States, with 180 years‘of census ecxperience; has been actively planning *he .~

1970 census since before 1964,
IV, INFLURWCT OF EQUIPITNT GK PLATNING

17. The capacity, speed, and configuration of the computer to be used for
processin; the census is naturally *he factor having the greatest bearing on
the processing plan. FEquipment may range from low speed card-operated
computers with very limited core storage to installations with large storage

capacities and a wide range of peripheral equipment. These considerations will
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influence and, in nany cases, dic+tate the entire approach to the census plarn,

L inc;ud;ng design of the enumeration form, field work, coding, input preparati.r
egiting and tabulation. The impact of equipment considerations on the whole
‘plan for. the cencus may best be illustrated by the faréreachiné effect+s which
the wsc. ¢l optical feomepircg tochniques in the enumeration would have on

.+ 8Ll Ccensus opeuvaiicns.

18, . For planning murposes, therefore, it is essential +to know, at least in
general terms, fhe cuuipment on which +the census will be processed. Tae
specific disiinctions thdu are needed for plannlng are as between equirment

systems operating with (1) card only; (11) card and magnetlc tape; and (iii)

card, +ape and optical reading devices.,

( ) SRS

o

2219y Use of compu*ers with only card input and output capabilities will speed
" -up the gtatistical cempilaztion work ag compared with the use of convernitional
“punched~card mathines; mut it will actuelly represent a minimum change frow
ithe earlier methodn. ComMuters provide greater computational speed and data—
-edit capabilities than conventional punched-card machines, but the magnitude
6f the key punch':ork in preparing‘the input ¢cards remains the same as previou.
However, the higiier 5p.ed card reading devices (as nuch as 800 cards per
' minute versus approxinatei, 190 per minute wiih conventional +abulators)
‘permit each pass or the coanater 4o be mode more gquieckly while the memory
. storage permits tutuladion of more variables on each pass. The memory storage
facility of <1 ¢ machiven alero prnvides the capability for effectively
editinz the rocorded deta Ffor irvelid codes, inconsistency and reascnablenesc.
‘However, sortii;. tnilailig and oihier operations on the cards must continue

to be done on rooached-cara emipment in +the conventional manner.

(11) Card -2 rasnetic ta

20, The most comnon *type of emguipment on which the forthcoming round of
censuses will' be procesazed within the region is likely +o be a medium scale
system with card and nosmeti s tope devices, printer, and possibly magnetic
‘disc or drum storasms peripherais. Aftar the cards have been puncheéd, converte
tb'fape,’édiﬁed e1nd corrscted where necessary, it is posseible un such installz

tions to sort azd tabuiste the recults with considerable speed., In these
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cased, the cost and delay of manually punching the data before it can be
transferred to magnetic tape for high speed processing in the computer must
8%ill be considered in the processing plan. The impact of such computers

will be in the improved speed of computation and final tabulation of the data.
The tabulation work, however, may not bhe begun until a "clean" tape is
achieved and, therefore, special emphasis in census planning should be placed
on expediting and controlling the guality of the card punching, card-to-tape,

and editing operations.

(1ii) Card, tape and optical reading devices .

2l. OPtical scanning systems are automatic methods of preparing punched cards
or magnetic¢c tape records from the enumeration form and are of relatively
recent development. BSome countries in the ECAFE region are considering the
use of these devices in the 1970 censuses. In these cases, the planning for
allocation of resources will be affected by elimination of the need for large
scale punching operations. On the other hand, additional resources and effort
will be required to assure the guality of field work necessary to obtain a hig
percentage of machine-readablie enumera+icn forms. Optical scanning may be

by mark-sensing or character recognition equipment. In +the latter category,
although developments have been encouraging, the techniques has not yet been
advanced %o the point at which it may be generally considered for population
censuses, Character-reading equipment which will reliably read the hand-
written or non-standardized characters encountered in this work is not yet
suitable for general purpose applicatiun, but eguipment for reading position
marking has been and can be successfully applied. Further experience with -
these techniques, in areas where +he field work is more amenable to control,

is desirable.
V. SYSTEM DESIGN AND PROGRAMMING

22. Considerabls system design and computer programming work will be required
for the machine-edit and %abulation phases of the census. There is a general
tendency in all countries fo underestimate the magnitude of the effort
required to programme and install computer systems. Because of the inter-

action of computer processing with virtually all other elements of the census,



it is essential that the cemouter rrogremmes be prepared and fully tested
beforehand. It is not sufficient for the programmes merely to be ready

by the time the main processing is scheduled tc begin.

23. The more difficul+ part of the programming lies in the machire editing
procedures, that is, in having the computer check for inconsistencies such as
improbable code combinaiions. Transla;ing the edliting rules into steps suf-
ficiently simple and precise for the compuier to follow ié usually_ﬁore
difficult than anticipaited. It is of particular importance to checg out these
programmes well in advance using realistic data. Machine édifing'réquires

that non-responses and inconsistencies be detected and corrected by having

'the computer impute the corrected data in so far as rossible. Early trial

runs of the edi+ting programmes will disclose other possible phases of the
census operation which are the likely sources of editing problems. As a
result, the need for corrective acticn in such areas as theﬁenumeration form,
enumerator instructions, coding, key-punching or supervision may be brought

into prominence.

24. If thorough and early testing of the comple{e data processing éhase is
not conducted, it is likely that during the ac+ual operations the computer
will reject excessively large numbBers of records with onz defect or ahother.
This, in turn, creates fhe problem orf reinstating the recof&s that have been
rejected and corrected as a result of +the editing operétion. The effect is
likely to be unexpectedly time consuming, requiring more computer time than

originally planned for.

25. Pre-testing of the entire ranme of computer operation, that is, the

“edit and tabulation programmes, will alsd'brovide much better advance estimates

of the computer hours needed. Estimates based entirely on theoretical factors
have often proved io be greatly in errcr., This consideration is important

where an installation is heavily loaded and precise scheduling is necessary.

26. A great deal of time is required for programming for a computer and
the lack of experienced staff is a common limiting factor in new computer
installations. It requires trained personnel, and their training may have

to be &8 much as ¢.e year for adequate proficiency. Thus, it is especially
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important that sufficient +ime be ailowed in the census plan to pernit the
training of programmer s*aff early enough for completion and testing of the
edit and tabulation programmes priocr to the census date =0 that full-scale

processing can begin immediately after the enumeration.
VI. CONCLUSION

27. The increased power and versatility of the present generation of machines
over their predecessors will give +hose statisticians processing the 1970
census substantial advantages as compared with 1960. This equipment will
introduce a marked improvement in the census procedures of the countries of
the region, as did the introduction of punched-card equipment years ago.

For efficient use of the equipment, the design of the processing needs to be
integrated with the other aspects of fhe over-all census design. Integration
of the capabilities of computer processing into the census operations as a
whole entails a balance in supervision, gquality contral, editing, and the

capacity to rectify detected errors. Imbalances may lead to serious problems,

28, It is urged, therefore, that the computer programming be completed well
in advance of actual processing and that very thorough testing be performed
on data obtained through pilot-tests. Though the outcome of +his possibly
may be an unchanged computer system design, it may well lead to strengthening

of supervision and quality controls in the key stages of the census.

29. With the general application of computers to the 1970 round of population
censuses and with careful planning of all stages of processing, administrators
and planners of the censuses in the ECAFE region may look forward with
reasonable confidence to reducing the interval between collection of data

and publicatior to at least half the +ime required for the 1960 censuses.
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A, Introduction

1. Almost all censuses in the 1970 round - and afterwards - will
be processed by computers. In some cases, the input-output
6perations will be highly automated through the use of mark
ééagers or optical character readers for input operations, and
elebtronic photo—-composers for out-operations. Some principles

of the processing technique will be discussed here with a special
view to explanations and guidelines needed for those countries

that are about to enter this field for the first time.

B. Optimum use of capacity

-2 Common to all computers is a central processing unit, hereafter
referred to as a "CPU". The CPU contains the central memory, that
is the device where the programme t0 be executed is stored together
with the data {0 be manipulated (the input data, the intermediate
data) and the final data resulting from the manipulations (the
oﬁ%pﬁt data). Attached to the CPU is a configuration of input-~
2Etput-devices, or so~called peripherals, such as umits for

reading or punching cards or paper tapes, magnetic tape drives,
@ireét access storage devices (magnetic disk, drum units, etc.),

optical character readers, printers, etc.

3. Handling of data inside the central memory is much faster than
reading, punching and writing of data on the peripherals. It is
good programming technigue to arrange, as far as possible, for
tﬁg)central memory to be kept busy and not idling, waiting for a
reéord to be read in or written out. Reading and punching of cards
or paper tapes, as well as reading marks or characters, is much
slower than reading and writing magnetic records (on tapes, disks,
etc). The general practice is, therefore, to write input-data,
that have to be used more than once, on magnetic tapes or other
magnetic storing media. There are even cases where a gpecial,
smaller, computer is used for such comparatively slow operations

as "card to tape'", "tape to card" and "tape to print', leaving

the bigger computer to communicate with the "outer" world with



magnetic tapes only.

4a In tabulation of census data, the standard method is to

. use part of the central memory for the simﬁltaneous oréétion of

a set of different tables {(see znnex): Ih cervain cases, areas

can be.reserved in the central memory for all required tables,

and if.so, only a single input operation for each rekcord is

required (for the tabulation) and no sorting at all of the

- input records is needed. If there is not space enough in the

central memory for the tabulation tuv be made in one run, the

following methods can be used, seéparately or in combinationss

(1)

(2)

- (3)

Reruns, without sorting, of -the input-records, -with

modified programmes, until all basic tables are created,

A table is said to be basic if it is not a sum of
other tables.

'Sorting the input records before and/or between the -

different. tabulations. ‘In the extreme case, sorting
.- can be used so that.only & single area in the '
.central memory is reguired for the tabulation. Thig

- gingle area is then used for the accumulation forp

one tablemcell at a time. The extreme case has been
mentioned here only to illustrate the -thesis that

the larger ghe_memory,“the less. sorting —- the

~smaller the memory, the_mpr? sprying.

“Attaching a so-called Direct Access Storage Device,

& DASD, to the .central memory. On a. DASD, records

" can be accessed directly, as in the central memory,

rather than -serially, @g is the ‘case with magnétic tapes.

- Magnetic disks, drums @nd even magnetic strips or

jcards, such' as the IBM Data Cell Drive or “the NCR

Card Random Access. Memory (CRAM) are examples of

. . DASD,

Tk
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5 Before further discussion of the three methods, the -
proportions of a typical census case will be given here., In the
United Nations "Principles and Recommendations for the 1970
Population Censuses" there are 22 tables ranked as "£irst
priority". The total number of locations, or cells, in these
tables is around 5,000. In this count, no totals are included.
For instance, the requirements for Table 7 is taken as 40 and not
63, aa is required when the marginal distributions are included
(for explanation of "marginal distribution" see the amnex). Many
of the tables will appear on the lowest level in the hierarchy

uf geographical subdivisions. It can therefore, easily be seen
that the required number of table-locetions, taking into account
the geographical distribution, might run into the millions or
even tens of millions. If such cases have to be dealt with, with-
out soriing and rerunning, the only way is to use a kind of DASD.
A census, where the material is collected and prepared in an
order that has no relation whatsoever to the tabulation order,
might be a case for a DASD. (enerally speaking, a DASD offers

an attractive golution where the input material as & whole har

. to be taken as a unit for processing and where no tabulation ocup
be finalized before the very last input reesord has been prepared.
In many cases, however, the way in which the census-data are collect -0
results in a wsoful presorting. This is normally the case in &
de facto population census. The data for an enumeration area cayn
Le processed, independently of the data for other areas, as soon
as they have been prepared. This is called batch-processing.
Assuming the above-mentioned recommended tables, only scme 5,00
locations are needed for a complete tabulation in one run. IFf

an additional presorting according to, for instance, sex and age
is made, the required capacity comes duwn to the order of a few
hundreds. (The capacities quoted here are for the tabies only,
and are in addition to the reguirements for the actual programma

and a possible supervisory programme. )
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6o The three methods can, as already mentioned, be combined. It
. should also be noted that a DASD can play a very important role,
even 1if it is not large enough to store all required tables

simultaneously.

T Storing in a DASD is slower than storing in the central
memory. 1t might, therefore, be economical in some cases to
programme so that the most Irequent cases are tabulated in the
central memory and the less frequent in the DASD. The computer

. can be programmed 4o find out where the tabulation should take
place in order to minimize the processing time. Input data for
which no degtination is reserved in the central memory or in a
DASD (because no DASD is attached or its capacity is surpassed)
can be "dumped" on a magnetic tape for future processing. In some
cases, it might even pay i1ts way to dump excessive data on punched
cards. Inherent in the dumping technique is the possibility of

-reducing the volume of input data from one run to another.

8. The tabulation of an input record consists of finding, for
each table, vwhether any data from the record should be added to any
location in the tabls. If data have to be added to the table, the
problem is to find the serial numbers of the locations within the
table that havd to be “updated". When the numbers haﬁe béen found,
the additions take piace. A serial number calculated for a table
must, of course, fall within the limits of the table. One way of
ensuring this would be to reserve for each ﬁéble, a residual

group where the records with erroneous codes zould be added. This
would, however, create chaotic discrepancies between tables and would
not solve the provlem in the casc where it is not clear whether a
record belongs to a table or not. The method normally chosen is
‘to ensure "processebility" through a special chécking programme.

This imposes a kind of precision in processing that goes far

beyond what is statistically reguired.
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C. The detection and caorrection of errors

9.: Precision is achieved through velume control and editing. The
standard method is to let the enumerator summarize - on & checklist -~
a few basic data from the gquestiommaires, such as number of persons,
households, living quarters, industrial enterprises, agricul tural
holdings, etc. By summarizing the checklists throughout the
hierarchy of geographical subdivisions, two things are achieved.
Firstl&, a few, provisional, statistical data are quickly made
available. Secondly, a framework ig created for checking
completeness and uniqueness. This ig the volume control and it is
of undamental importance throughout all the handling of material

and_ data.

10. Editing consists of two phases: the detection of errors and
the correction of errors. Some editing is, and must be, performed
manually. However, experience has shown that manual editing is not
efficient enough. . Furthermore, the records must be error-free as
they appear in the central memory. Errors might be iniroduced in
punching, in mark sensing or in optical character reading. The computer
can be programmed for the first phase only or for the two phases
combined. In the first case, the computer will print a list of the
erroneocus records and the character of each error. This procedure
might be combined with rejection of the erroneocus input records.
The corrections will, in this case, be made manually. In the
second case the appearance of an error will initiate an automatic
gorrection procedure, which is either deterministic or steochastic.
A deterministic procedure 1s one where a given condition defines

a unigue value. For instance, the rule always to set sex as

female whenever a number of children born alive is reported, is

a deterministic procedure. A stochastic procedure is one whers

a given condition defines a frequency distribution of possible
values for an erroneous {or missing) code. The actual value is
determined by =a ran@om process. For instance, a rule to determine
a'missing age by random drawing of a number with a given

distribution, is a stochastic process.
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1l1. The correction procedures must, of course, be constructed so
that no new errors cr inconsistencies are introduced. A simple

way to formulate the stochastic rules is to assume that missing

or erroneous data sre distributed as the correct data. But this

is one of the more questionable methods to use. Errors sometimes
appear in a very systematic way. A coder might constantly misunder—
stand certain answers (perhaps because of language differences)} or
he might have memorized certain codes incorrectly. People of one
religion might be more unwilling to state their religion than

people of other religions. It is a wvery tricky problem to formulate
the rules for automatic corrections. But once it has been done,

the gains are considerable. Verification of coding and punching

can be skipped or reduced to sample operations.

12. Automatic corrections must be under constant statistical
control. The editing programme must report the number of errors
by type by coder by punch operator for each batch, and from time
to time the prerequisites for the stochastic rules must be

checked.

13, Not all errors can be corrected automatically. For instance,
errors resulting from misplacing of gquestionnaires are of this

nature.

14, Editing is not always limited to the individual record per se,
its codes and the interrelations between 1ts codes. HEditing might
cover the interrelations between records of the same group, such
as records for all members of z household. Editing is sometimes
combined with the c¢reation of summary records as well as with
transfer of data from master records to detail records or transfexr

between matching returns in different censuses.

15.. EBEditing ils a prereguisite for the functioning of the

tabulation-programme. This does not mean that editing only before

the tabulation starts is a sufficient procedure to ensure

acceptable tables, nor doeg.it mean, for practical reasons, that
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all editing must be done pefore the tabulation is started. The

following two examples will clerify the two points.

16. IExemple 1. 1In & census of population, & guestion about the
kind of diploma of vocational training was azsked. The answer
"Driverts licence' was given the code for "Other dipioma". In the
individual record psr se the code for "Cther diploma" was acceptable.
In the tabulation, the high freguency for "Cther diploma" raised

douht and resulted in the detection of the error.

17. Example 1 shows that a study of the proportions within a table
can reveal errors that ca.unct be, or have not beoen, detected in the
individual record per se. The computer can be programmed %o analyze

the tables and to signal cases to be investigated.

18, Example 2. In a census of population the tabulation plan might
have a tabhle, for the country as 2 whole, with complete croas-
classification of industry by occupation. The capacity might very
well be sufricient for testing the industrizl and occupational

codes independently of eazh other on *the bateh level but insufficient
for a practical and eccnomilcal testing of the combination of them

on the same level. By exciuding the oruss-classification from the
original testing and tebulation, the batch-processing might be
undertaken with & fair degree of acouracr. TWhen the batch—
processing 1s over, the cross—classifications nan be gorted and
tested against a file with permissible combinations. After

corrections, the countrywide table can be produced.

19. Ixample 2 reises the guestion of whether the errors detected
in the second rcund of editing will affect the tables made directly
after the First round of 2diting. If ilhe end ol the tabulation has
been reached, the rigorous regulrements seit by the computer are

no longer 2t hand and the probtlem is rscduced to one of statistical

significance; if any possible decision based upon the tables can

be reasonably suspected to We influernced by sn additional round

of corrections, the correcvtions have %o be madej otherwise they

need not be made.
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20. Corrections can pe done systematically by running the whole
tabulation programme with the erroneous inpvt records as negative
components and their possible replacements as positive components.

The tables, consisting only of the bilances between the twoe components
are then used for upda‘ting of the table fiia. I1 is thus not

necessary to rerun all input records in order to make the corrections.

2l. The basic tables, that iz, the tables created directly from the
input records four the individuzl careg. ave in thelr turn added
together to new tables in one or morae hiererchies. The editing of
tables is not iimited 1o the basic roundy it has tc be made aftier

each step in the a2ggregetion. The editi.g of the tables is not only

a hunt for srrors, but it is, as a matter of fact, an advanced analysis

and interpretation of the statistical material.

D. Production by computer of final tables for photo-offsget

22. It is well known that the comjuter can be used for printing tables
with headings, stubs, page aumders, etc., 1r a form that can be used

for reproduction by the of%sef method. There are, for certain computers,
character sets avuilable Jor simultaneous printing with different
alphabets, such os Letiu. Greek, Latin--Arabic, Latin-Hebrew etc. This

means that bi~alphaboivlc tohles can be printed in one run.

23. Perhaps less knvwn is a method called electronic photo-composition.
In one suck system, now in use, a computer is programmed to direct =
beam of light through a selected image of & typographical character,
thus projecting the characier on 2 photographic film. In another
system, novw being developew, ths computer is programmed to dirxect
the bheasm in 2 TV-tuhe to comncse 4 page on the sureen. The screen
is photugraphed 2nd the film ie, as in the other system, used for
offaet reproduction. A big variety of type.-funbs are available and
the results can hardly be distinguished fromﬁbrdinary printing. The
advantages with toe cutonmat.c production of the tabies ares higher
gpeed, lower cost vat least ‘n developed countries) and higher

accuracy than with conventional methods T+ has previously beén said
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that editing is a prereguisite for the tabulation programme.

Editing is also a prerequisite for the automatic production of

tables.

24. The edited results of the tabnletion programme are normally not
completely reproduced. The reasons are many. For convenience in
processing, some tables afe created for the smallest geographical
sub-divisions but are meaningful only higher up in the hierarchy. Some
errors can only be fdund but not correéted, résulting in scrapped
tables. Some 'tables might contain all possible entries, including
those for ﬁhich no amounts are reported and those entries are not

to appear in the prinfed tables. The selection and medifications of

the tables to be printed are to a certain extent governsd by the results

cf the tabulation and can therefore not be fully planned in advance.
B, Summary

25« At the center of the processing of census data stands the tabula-
tion. In tabulation, the computer is used as an extremely fast account-
ing machine with a large number of registers. Verification of coding
and possible punching can to a considerable extent be taken over by
the computer. The computer can read not only punched cards or
papertapes but also marks and characters (typed or handwritten). The
computer can perform ihe first phase of the editing: the detection znd
reporting of errors. To¢ & certain extent, the computer can also
perform the secona phase oi the ediving: the corrections. Every
second step in the processing is an editing step, where the results

of the previous step are analyzed a2nd the way for the next following
step is cleared. Interwoven is a volume control ¢ ensure that no
materizl is mistakenly processzed more or fewer times than required.
The computer can be programmed to prepare the source for offsget

reproduction of the tables,

26. The degree of automation a country should apply must be judged
from case to case. Generally speaking, the computer must have capacity

enough to keep psce with the coding and other preparations of the
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input records. The clerical operations and the coding system nust
be under continuous control by the computer through a kind of'"éarly
warning system". The returns might show unexpected characteristics
that 'call for changes in the coding system. All of this means that

the computer and the programmes must be in operating shape when the

-~gcensus is taken. This, according to experience, means that the
preparations for the processing must starti between 12 to 18 months
before the census day. If a pilot cemnsus is taken it is preferable
to let it go through the processing phase. This means that the
reference day for the start of the preparations will be the pilot
census day, or approximately so. Ample time for the development of
the processing system is of greatest importance. The processing
aspect must he given attention from the very start of the census

planning and throughout its development.
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BExample of Tabulation on a Computerx

In the central memory of the computer, 400 words (locations, areas,
cells) numbered 4200 thru 4599 are (in this example) available for
tabulation. Each of thesc words can be used as a counter. In this
example, the available part of the central memory will be used for the

creation ofs

Table 1: Pcpulation by sing.e year of age and sex

Table 2: Population by marital status, age and =sex

As can be seen below, there are 102 age--codes, 2 sex-codes and

5 codes for marital status. Thus, 204 words are needed for Table 1,
and consequen%ly the words 4200 thru 4403 have been reserved for
Tapble 1. For Table 2, the ages form 15 age-groups. The required
number of words is therefore 150 and the words 4404 thru 4553 have
"~ i 'been set aside for Tabie 2. Observe that words have been reserved for
;~nthemhigig parts of thke tables only and not for any total or so-called

" marginal distribution. This concept is illustrated in the following

version of Table 2. The shaded areas represent the marginal

disg+ributions.

Male Female Total

Age group Marital status Marital status Marital status

T
12 B¢ g .CaL 1 23 4| 9|ToTaL | 1| 2|3|4)9|ToTAL

less than
15

15-19

20-24

. e

75 =nd

aver

Not stated

TCTAL




The words 4554 thru 4599 are not used.
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For each input record, a

"one'" has to be added to the proper word in the area reserved for Table 1

and to the proper word in the arsa reserved for Table 2.

The number of

the proper word, that is the address, is a simple function of the codes for

sex, age and marital status, but not of the external version of the codes

but of an internal version.

and punching the guestionnaires.

The external version is the one used in coding

The internal version is calculated by the

computer. The internal version may be the same as the external and the

internal version may vary from table to table, as illustrated below. In

this case the two functions

It

Address for Table 1
Address for Table 2

The different veréions of the codes are as follows:

External code for age Internal code for age, Table 1

are:
(sex - 1).
(sex -~ 1).

102 + (age = 1) + 4200

75 + {age - 1) .% + (marital
status - 1) + 4404

Internal code for

.00 for age below 1 year
01-99 for ages 01-99

XX for age 100 and over
YY for age not stated

001 for
002-100
101 for
102 foer

aga
for
age

age

below 1 year
ages 01=-99
100 and over

not stated

‘External code Tor sex = Internal code for sex

1 for male

2 for female

Bxternal code

age, Table 2

01 for age below 15
02 for ages 15-19
Q) for ages 20=24

L R R B A A R I B B R ]

14 for age TS5 and
over

15 for age not
stated



External code
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for marital status

Internal code for marital status, Tablie

1 for
2 for
3 for
4 for

9 T o

single
marriec
didowed
divorced

not stoied

Sample computatidn_gf add-egses:

Ezaernal godes

Age
Record 1 21
Record 2 YY
Record 3 75

On the following page, the available

illustrated.

The words where a

Mar.

Sex status Age
1 2 22
2 7 102
2 4 76

1 - gingle

2 married
3 Teir widowad
4 divorced

»wot atated

\n
()
Q
H

Table 1 Table 2
Mear.
Sex Address  Age Sex status Addrecs
1 4221 3 1 2 443 R
2 4403 15 2 5 ‘554
2 4377 24 2 457

part of the centrab memory is

"one'" has to be added in the tabulation

of the above three records contain the symbol "plus 1.

2

v
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420

START

OF TABLE

421

422

PLUS 1

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

PLUS 1

436

439

440

PLUS 1

START

OF TABLE 2

441

PLUS 1

442

443

444

445

446

447

448

1249

450

751

452

453

454

PLUS 1

455

PLUS 1

START

156

OF UNUSED AREA

4>1

428

1 459
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I. INTRODUCTION

1. It is an accepted fact that, even though the programme for a populatior
census or a housing census makes every provision te guarantee the complete-
ness of the enumeration and the accuracy of the statistical results, there
will always be some errors. It ig also recognized that, although the

census resulis cannct be 100 per cent accurate, they are still of value if

.the errors are kept within reasonable bounds.

2. Vhile the existence of errors is accepted, therefore, there is also a
growing realization of the need to evaluate the results of all statistical
ihquiries in ordexr to determine the magnitude of the error. The importance

of census resulis and their influence on economic and social development

programmes makes it imperative to ascertain the degree of reliability of

the information they contain, so that it can be effeciively used. The

resulis of a census cannot be regarded as reliable if they are not properly

.. chacked, nor can they be umed with confidence for purposes of study and

anglysis unless they have been previously subjected to some kind of
verification. Furthermore, an understanding of the sources and causes of
error in the census data is of'great value for the improvement of future

. N f
censuses.

J. In any census, errors can occur at the time of enumeration and during
the processing of the raw data. The possibility of error at either stage
can bé_greatly reduced by the application of sound principles of census
taking. Some obvious enumeration errors can be corrected during processing

ag can most processing errors. Many enumeration errors, however, camot be

detected at this point. It is generally assumed, therefore, that the bulk

of the errors in the results originates during the enumerstion. Accordingly
this paper ie devoted primarily tc the causes of enumeration errors and

their evaPuation.
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IT. ERRORS IN CENSUS ENUMERATION

A. Brrors of coverage

4. Coverage, or quantitative errors are those which affect the tetal
populgtion figure or the total figure of liviﬁg quarters and also the
distribution of the population and/or living guarters among the gecgraphic
divisions of the country. In regard to population, they may also effect

the data on such charécteristics as sex, age, occupation and national and/
or ethnic group if the coverage errors occur primarily within one sex or
within p.riticular age, occcupation or ethnrnic groups. Even further, the
errors in the enumeration of a particular group of the population may
distort the results for many other characteristics, if the group is markedly
"different from the remainder of the population in regard to these charagter-
istics.

5« Errors of coverage are attributavle to (1) omission or under-enumeratior-

«2) duplication or over-enumeration and (3) erronecus inclusiong.

(1) Omission or under—enumeration

6., Omission, or errors of unddr-enumeratiop, occurs where persons and/or
living guarters which should have been included in the enumeration have

been omitted because of deficiencies in some of the census operations or
because of other factors {political, social, economic, climatic, etg-)

that may give rise to unforeseen problems., Omissions may occur in respect
of living quarters (and, hence, all of the households therein), househplds
(and, hence, all of their members), individuals in houssholds end particula:

groups of the population or of living quarters as a whole.

a. Omission of living guarters

7. Omission of living quarters results from failure to cqver the entire
territory »f a country or to identify all of the living quarters ih that

paTrt of the territory which is cevered.
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8. TFailure to cover the entire ferritory of a country may take place
where the carto_raphic mzteri.l is incomplete or inaccurate, so that
certain areas are overlooked, where the census sitaff is inexperienced,

as may haospen where thers has besn a long inter—-censal interval or

where & first cenzus is bein. Iaxen, and vhers ths sccess to some areas

is hampered by nziurzl obstucles such as high mountains, extensive foresis,
deserts, swamps or large bodies of water. Such omissions may alsc occcur
in the cuase of zreas that cun be easily overlookea and of living quarters

in gpparently uninhabited structures.

t. Omission of households

9. The omission of households, whether one-person or multi-person is
directly and primarily due tco the omission of the living cuarters referred
‘to in the preceding parazranh. Other households likely to be omitted are
those havin, more than one slace of residence, thoze living in a boarding
house or h1otel, ocne-person houselclds of which the single occupant is
usually working a.ay Trcm heme durin., the day, those which have changed
residence during the enumeration pecriod, tnosze without fixed places of

abode {(such as those accustomed to sleep on the streets or in other vlaces
not constituting livin, guarters) ecug taicse in transit at the time of the
Census .

10. There iz, in acdcdition, the possibiiiiy that the respondent or enumerator,
not fully understazading tue delinition oi @ hLousehold, will fail to make the
proper distinction betwesn tve or nove househelds occupying & single set of
living guarters. althouglk omiszions of the latier kind de not affect the
total population fi_ures, they do Lhave 4an importsrt bearing on the total

number of housenclds revealed by the census.

c. Omission of persons within households

11. These omissione result 1yom lgnsrance, Iorgetlfulness or an inadverient
or deliberzte oversizht on The car of tre respondent, ond from the improper

application oy the enumerators of ithe prescribed definitions.
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12, A paramount iactor in omiszions of this kind is how the place of
enumeration is defined Tor the purposes of the census, i.e., whether
persons are to be enumerated at the place where they usually reside or
at-the place where they happen to be at the time of the census. The
‘duration of the enumeration is also of furndamental importnce, for the
longer the pericd of enuneration, the greater the possibilities of error,
specizlly if persons zre to be cnumerated wiere they are found at the

time of  the census.

13, Ameong the individuals was are likély to Be.omitted are those who
have transferrsd from one hausehold,to,another‘during the 'gnumeration
pericd, -regardiess of whether or net this involives a chaﬁge in residence,
and =lso. thoze in transit. - Furtheruors, when pelrsons are enumerated at
their usual place.of residence, there may be z tendency for the respondent
to fail to mention temporarily abserii members of the household, such as
those in hospitals and prisons, xd those zway on short visits, who the
respondent .does not realize shculd be included as members of the household.
In some insiances, there ig evidence of deliberate failure to mention
certain individuals, such as yowigs men oi nilivary 2ge, whose existence
it is desired to coacent from the suthorities. Some countries have found
large omissicnsof women who are Kept in seclusion within %the household

and of domestic servapts wio sleeos in a structure separate from ihe main
dwelling of ﬁhe heusehord being enume.cated.

14. Special menticn should be made of the likely omission of inrants and
young children of either sex, the under-enumeration of whom is 2 ‘common
sccurrence in developed =g well as developing countries. In some of the
latter, this may result frouw & superstitious fear that mentioning a child

will bring i? bad lLuck.



d. QOther lixely omissi-ns
15. Apart from persons in those groups already mentloned, there are other
groups cf persons who are particularly apt to be omitted in a census. These
are nomads and other groups of persons living in remote areas, of whom the
census officials mey have iittle eract krowledge. Both the persons and
their living quarters are likely to be overlooked. It cannot be over-
emphagized that these groups, as well as those mentioned earlier, must

always be given special attention in the original enumeration.

(2) Duplicaticn or over—enumeration
16. Brrors of duplicotion, or over enumeration, rz2esult frem the inadvertant
., , . ’ L.
or delibverate inclusion of persons and/cr living guarters mors than once,

as a result of which the tutals appear to be greater than they really are.

17. The most common ceauses of over-enumerztion are overlapping of
enumeration districts tecause of iradequate cartogrphic-work, misinter-
pretation or ignorance of the census_definiiions -concerming who is to be

enumerated, and an excessively long enumeraticon periocd which makes it

,difficul$—fc?”%ﬂe-respondents to remember, and the enumerators to elicit,

the actual state of affairs on the deie designated az the ceisus day. In
fsome casess; 1in addition, couvniries have found that enumerators who are
paid according to 1he numler of persons or of living quarters they
enumerate will tend to iuflats the figures by adding fictional persons

or living quartexs.

18. The duplicatisn of pelsons is nost apt to occur in the case of those
who move immediately afier heing enumerated, those travelling at the time
of the census, patients in hospitals, or similar institutions, students
living at their schools, persons working away from home and persons
temporarily staying in z boarding house cor hotel. The first group of
per.uns may be enumerated twice becanse they fail to inform the enumerator
at their new residencs that they were previocusly enumerated at their cld
residence. Persong in the remsining groups may be enumerated both at
their usual residence and at the place where they are found at the time

of the caousus.
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(3) Erronecus inclusinns

19. In addition to the errors of omission or duplication mentioned above,
there may be certain erroneous inclusions. Although duplications are also
erroneous inclusions,; the cases dealt with here concern enumerations which
arg defective in form or which, according %o the census definitiomns, should

not be made at all.,

20. A distinction can be drawn between those cases which affect the national
population total and those which do not. Cases which affect the total
population figure are the incorrect inclusion of children born between the
census date and the itime of enumeration and of persons who died immediately
prior to the census date. Cases which do not affect the total population
figure, but will affect the geographic digiribution of the population, are
the inclusion of persons in the wrong enumeration district and their

corresponding exclusion from the appropriate enumeration district.

B. Errors of content

21. Errors of content include mistakes in reporting and/or recording

information concerning the characteristics of living guarters, households
and individuals. These are errors which affect the quality of the resulis,
ag contrasted with quantitative errors, which affect their magnitude.

They include inadvertent or deliberate misstatement of fact as well as

complete absence of response about some characteristics.

22. The causes of such errors include ignorance of the facts, misunder—
standing of the questions, deliberate misstatement and carelessness,
Ignorance may be due to forgetfulness on the part of the respondent or

to the fact that information is furnished by children, neighboursand other
improper respondents who are not aware of the facis. Misundersisnding

may result from the inclusion of difficult questions, the use of a poorly
designed questionnaire that is hard to undersiand and manage, or the
employment of improperly trained or poorly educated enumerators. Deliberate
missta tement may be made in an effort to conceal certain facts, such as age,
er to enhance the status of the respondent, as by attributing to him an

ecccupation which is considered of a higher status than his actual ocoupation.



- 433 -

Carelessness on the part of the enumerator may result in mistakes in
entries. for which the respondent supplied the correct information, This
. would include, for example, transposing of digits for the entry on age
or checking the wrong entry in a series of pre—coded replivs. Erronesus
entries may also result from failure of the enumerator to pay sufficient
attention to the replies received so tﬁat he does not record adeqﬁate

details on s..¢ch topics as occupation or educational atiainment.

TJIT. GENERAL CON'TROL CF CrNSUS PROCEDURES

-~ 23+  The conscientious application of certain procedures which are 2
-technical and administrative concomitment of census data=collection
and processing can eliminaﬁe a certain ameunt ¢of error and inconsistency
which impair tha comﬁletenesé and quality of thé‘data coliécted and" "
tabulated., These procedures may be briefly summarized as (a) pre—censal
testing ef procedures and material; (b) control and correction in the
field by enumerators and supervisors to spoet 2rrors and omissions and
to correct them by re—enumeraticn; (c) strict control of the receipt

~';nd handliﬁg ef guestionnaires in thes office, inecluding a careful

review to ascertain that all parts of the country have beern covered by
the enumeration; (d) careful editing of guestiennaires fer the
correction of obvious inconsistencies and for the completion of
incomple te quéstionnaires by the additicn of missing data about which
logical assﬁmptions can be made, such as the allocation of sex on the
basis of other entries on the guestionnaire, where sex has not been
recorded; (e) guality control of coding and of transfer of numerical
data to data-processing eguipments and () the utilization of checks
ef internal consistency and of correction technigues built into the

machine-processing procedures.

24. Thege procedures cannet, however, coniribute, except indirectly,
to an evaluation of the reiiability of the census returns. The principal

methods of evaluating reliability are discussed in part IV,
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IV. METHODS OF EVALUATION

25. Several methods have been used for evaluating both the quantitgtive
and the qualltatlve accuracy of census results. Since no single methad
can produce a perfect measure of accuracy, couniries should take advantage

ofas many methods as their resources make feasible.
A. Objectives of an evaluation nrogramme

26, The basic objectives of a complete evaluation programme are: (1) te

determine the level of accuracy of the census results in regard %e their
coverage and content, (2) to indicate to the users of the data the
limitations of the results and, if possible, to correct some of the=errnrsi
_and (3} to determine the causes of errors and the characteristics of the

living quarters, houscholds and persons involved.

- 2T7.. The first two objectives provide the information concerming the
reliability of the published data whiech are needed Ly the usexrs of the
statistics. This not only makes the data sasier to use but may sglso
increase public confidence in the results., The third objective is
conducive to improvements in the methodology of future censuses and ether
statistical ingquiries, and ithus to the solutior of some of the difficuliies
inherent in the compilation of social and economic astatistics. It should
be noted, however, that it is usually only the total populaiion figure
and tne total living guarters figure which can be corrected. To attempt
to correct the tabuiated results for particular characteristics is an
impossible task because most census tabulations invoelve the cross—clasgle
fiegtion of two or more characteristics. Therefore, although the
estimated corrected total population figure shouid be shown in the cCcensus
nublications, the detailed tabulations will of necessity be based on

only the enumerated population and/or living quarters.

28, Juet zx a census as a whole is not complete until the information

. collected is made available to potential users in a form suited to their

needs, so the evaluation progTamme is not compleie until its results are
set forth clearly for the users of the censzus data and its technical and

methodological aspects (including the difficuliies met with) are explained

beth for the users of the data and for the technicians who will prepare
the next census.
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2§, The direcs mevhods ¢f evaluation are those whick involve the checking

of census returns against independently obtained records to measure the

snoy betwcen the two sets cf records. The direct methods

=23 {1, field checks, ancluding ad hoc post-enumeration
sample Ticld checks nrd laYour force surveys, (2) couparison with other
statigtics such =& 1hcse from rewistoers of population, housing, births,
deaths, military personicl, eic., from school enrolment lists, from
elactoral 1nlls and froa tan rolls, axd (3) internal checks of duplication.
The extent to which any or 21l of +these metheds can be used in an evaluation
programme will depend on the rezocurces, statistical development and other
characteristics 27 the couatry, tre purpnse of the evaluation and the

posaibilities offered by each methcl.

(1) Pield check.
30. PField check preocedures are those which invelve the comparison of

recor’s from the corsus with recerds independently cbitained by field methods.

a. Ad noc pust-erumersiion sample field checks

31. Theoretrcaily, any inaepencent random sample survey of living quarbers
and/or hoasenclds sheuid yisld records adequate fur matching against the
recoxrds from the caneus previded that the sample frame is such that the

unis of encmersticn i3 tho~ saws an each investigztion and that living quarters,
households end ivdividioon! s which iailed to be euumerated in one or the other
inguiry can be idenviilied.

32 The meost afiloi nd aethod 18 vavlication of the census under intensive

C e

conditions of prrcimiona., This rmoplicelion is micwn ss a post-enumeraticn
sample field check whice o aefinzsd s *he independent re—enumeration »f
a Tepresenvative sample of the fopulation in such & wiy cg to provide a
reliable measure of (a, the numder of living guarters, households and

persons -mitted Tocwm. o -rrorecusly included in, the criginal census
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count and (b} the masmizvde mnd noture of Tresponge e?rors—/ Some countries
have, at the same Tine, ~ollected additional data which could not be included
in the originzl enumeraztion put this procedure is net an integral part of
the check.

33, It must be remembored, of course, thut the difference between the
census resulis and teone of the post—enumeration check do not represent

an absolute error in the former because the loutter will also be subject

to some response srror, ne hatier how carefully it is planned and admin-
istered. Nevertheless, tas posi~cnumerations check is likely to be one

of the best methods of evaluzting the zccuracy of ithe completenesa and
nontent of the census results.2

(i) Criteria to_be met

34. To accomplish its turpcse-. a true posSt—enumeration field check nmust
meet three specific criteriaz namely, (a) be independent of the original
enumeration {t) be represeniative of the whole country and all population
groups , and (c) inveve orz-te-onz matching of records to preoduce an

identical group fran zech investigation.

35. To achieve irdependercs in the post—enameration field check, the
) k 3

ultimate samplir, unlis for re—enumerstion should be cleariy defined
and onerationzllv corveriant geographic areas. They should be chosen
not from a lisi of living guuriers; households or names enumerated at
the ceneus being evaliualed, but Trom a comprekhensive frame consisting
of geographic area unitsz, prefercbly the cnumeration districts used in
the original censug, the probable population—-size and/or number of
living cuarters of which iz already knowrn :nd within which every set of
living guarters and/cr every honseheld will be re-canvassed.

1/ It has sometimes becn unesessarv, because of indications tnat the census
enumeration has Seuen very seriougly deficient in particular parts of
a countsy, to carry cuu a complete re—enumeration in these areas. Bince
the resuits of a re-snumerat.orn o sunsztitated as a whole for thoss of
the original one, ther do nct serve a8 a nost-enumeration check and
should, ideally., be evaluated in the game way a8 are the resulis for
the remapinder of the counirv,

2/ For detailed dsceriptions of vecent ad aoc p:st enumeration sample field
checke in the Hepuulic of Korea, Canada, Ch1¢e,Costa Ricu; France,
France, Guatemala) Heidarne . Parans, United States and Uruguay, see the
references listed in ths annex. -
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36, Representativenese in respect of the whole geographic area and all

population groups and/or living quarters is aleo an important criterion,

Recommended procedure is for the post—enumeration fleld check %o be carried
out in a well-designed random clugtcr sample, spall snough to minimize -
cout but large enough to give 2% least un evaluation-eof the gnumeration

in the country as a whole and in its major civil divisions, since de termina—
tion of quantitative measures of under-and over-enumeration is oune of the
important objectives of the procedure.Mgreover, i random cluster sample will
provide a scientific basis for iuture investigations and; for this reascn

alone, it would be desirable to employ randon sampling.

37, The ons-to~sne maiching of census schedules to post—enumeraiion

field check schedules is the essence of the re-interview method of censug
evaluation. Nare~te name majching is not an easy task in any country ;nd
in cultures where names lack uniqueness it may e extremely difficult.
Even identification of the living quartfers ang the household may be difficult
in those parts of the world where sireet namgs and house numbers are
pragtically non-exiatent Nevertheless, since theg efficacy of the p'st-
enumeration field check as a remedial measurs in census taking resfs upon
the identifigation of errors and their gorrection, comparisons nust be
made on a one~towone bagis to the degree pegsible, Naturally, cpmparig.n
can be made simply between gross numbers enumgrated in the cengus and
those revealed in the post-gnumeratiion check bul the possibvility of
compensating errors might invalidate some conclusions based on evidgngce

derived in this way.

38, 3Because of the importance of matching, some means of facilitating
identificaiion of persons, households and living quarfers enumerated in
both inquiries must be found. The mogt promising approach appears to be
the mechanization of the progess, using high speed electronic compujers
to effect the match.




-
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(11) Other requirements

39.  Since the post—enumeratlon fleld check is an additioral enumeration,
it should be provmded for in the census regulatlons s0 that its scope and
its confldentlallty are clearly defined, as are the legal obligations of

the public and the enumerators. In order o aveid possible adverse reaction
to—anre—enumer&tionQOf“Unly a pdrt of the population, the census publicity
should explain the purgpse of the field cheok, the manner in which the

e
. sample Wlll be selected, the approxlmdte tlmlng of the re—enumerztion

and the 1mportance of public co-operation.

40. Among the technlcal aspects which must be kept in mlnd ares (a) the
ne09351ty of conductlng the check as close a8 pos51ble 4o the date of the
eriginal enumeratlon so that there Wlll be a mlnlmum of differences
rasultlng from blcths, deaths, marriages, populatlon movements, construction
or demolltlon of living quarters @nd structural changes in living quarters

which occurred in the intérvalg fesbondents will etill have in mind the

_information as ofithe‘date of the census, and the population will be

prepared to collaborate wifh the new inguiry beoauéé it‘hés not fbrgofen
the publicity and othex act1V1tles connected with the census; (b) the
adv1sab111ty of selectlng the best of the superv1sors and enumerators
from the regular census 0 serve on the check and en;urlng that they
receive a most adequate and vigoTous tvﬁwnlng, ( ) the importance of .
u31ng as respondents respon sible persons, preferably the head of the
household or the 1nd1V1dua1 about whom the guestions are asked, even if
this means repeat visite; (d) the necessity of using a questlonnalre
designed”fo elicit the most exact responses and to simplify the subseguent
mitChing procedure; " (e) the need for exact determination of enumeration
areds “to ensure the representativeness of the sample chosen for Te=
enameration -and" the possibility of matching guestiomnaires, and (f) the
importance of maintainin, the questionnaires from the original .

enumeration in the proper enumeration area order to fucilitate the

matching process.

-
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41. To meet all the above requirements is not an easy task. If they are
not met, however, the time and money invested in the check may be completely
wasted because the goal of accurate evaluation of census results will not

be schieved.

(1ii) Altemate frame for selection of sample

42. One of the drawbacks of a traditional ad hoc post-enumeration Bample

field check is that certain proportions of the persons, houssholds and
living quarters omitted from the original enumeration are alse likely to

be missed in the re-enumeration because of their particular characteristics.
Por example, it has besn estimated that the post-enumeration check of the
1950 census of the United States found not much more thah half of the
original under—enumeration of the population. One of the reasons for

this appeared to be that both investigations missed persons without a

olose attachment to a multi-person household or to a particular set of

3/

living quarters.

43, One way of avoiding this situation is to use an independent set of
records as the frame for the gamvle to be re-enumerated, rather than the

cedsus snumeration districts. This procedure was used in the posi-

enumeration sample field checks of the 1963 population census of Uru 4,

of the 1960 census of the United Siates<f and the 1961 census of Canadaé/.

;/ United States, Department of Commerce, Bureau of the Census, Evaluation
and Research Program of the U.S. Censuses of Population and Housing, 1960,
Series ER. 60, No.l, p. 5,

Af Uruguay, Ministerio de Hacienda, Direccion Qeneral de BEstadistica y Censos,
un Ensayo de Bvaluacion del IV Censo General de Poblacion, 1963.

j/ United States; Department of Commerce, Bureau of the Census, ops. Git.,
No.2. -

6/ Canada, Dominion Bureau of statisiics, paper on Final Report on Project
III of the Quality Analysis of the 1961 Census.
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44. In Uruguay the sample was composed of three sub-samples, derived
from a national population register compiled in 1957 and the zegister

of births between 1957 and 1963. The Canacdizn sample was drawn from the
1956 census records. The United States drew probability samples of persons
from four sets of records, that is, (1) persons enumerated in the 1950
census, (2) aliens who were registered with the Immigration

and Naturalization Service, (3) childrern born during the intercensal
period, whose and births were registered and (4) persons missed by the
1950 census but detected by the 1950 post-enumeration field check. "It
was hoped that this approach would be particularly useful for measuring
the coverage of some population groups having a high risk of underenumeraticn.
I'or example, the sample would identify froem the 1950 census records s
group of persons who were 8-14 years old in 1950 - a group for which the
risk of underenumeration was relatively low-- but who in 1960 would be
19-24, a group for wnich the risk of underenumeration would be relatively
high.'

45. In each case the first step after the selection of the sample waB

to trace each persoii in order either to locate him or to determine if he
hid died or emigrated. For each person located, sufficient information
had then to be ohtained ir a mg-s»umaretion to make 74 possible to find
his census return or to make sure that no census return existed for him.
The tracing procedure, the re—enumeratica and the tresatment of persons
who died between the census and the post—enumeration check, varied among
the three countries. They are described in the publications cited in

the Annex.

(iv) Recent post—enumeration fie’d checks in the African region

46. The following table shows, for 12 countries in the African region,
the purpose of post-enumeration field checks held in connexion with recent
censuses of populstion and housing, and the avallability of results of

the checks, according to information received at the Statistical Office

of the United Wzatlions.

j?PUhited States, Department of Commerce, Bureau of the Census, op. cit.,
Ncnl’ pn5u
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Purpose of recent post-enumeration sample field checks, availability

of results, and interval between population census enumeration and

holding of field checks, inm twelve countries in Africa

[fx" indicates that the specified purpose was intended.

"o that

it was not intended, "..." that information is not available.
Letters in Parenthesis indicate availability of results as follows:

(a) results available,

(b) results not available

Subject and purpose of check and availability of results Interval between T
To evalu~ [To evalu- To collect|To evalu-|To evalud To colliect] population census
Country Census ate ate additional ate ate additionall enumeration and
date complete~ { content data complete—| content data holding of field
ness errors ness 8ITOTS check
Algeria 4 IV 1966 x(®b) x{b) x x(b) - - Tnmediately
Gabon 8 X 1960- | x(%) - - - - - ces
V 1961
Ghana 20 III 1960 x(a) x(a) x x(a) - x 2-1/2 months
Kenya 15 VIII 1962 x(a)l/ x(a)l xl/ - - - 2 weeks
Liberia 2 IV 1962 x(a) - - - - - 4 months
MalaWi 9 VIII 1966 :{(b) . vaw — - - e
Morocco 18 VI 1960 x(b)g/ - - - - - vas
Sierra
Leone 1 IV 1963 x{a) - - - - - zbout 3 months
Togo X1 1958
XIT 1960 x(b) - x - - -~ 1 year
Tunisia 1 1T 1956 x(b) x(Db) - - - -~ 2 months
Ugande 18 VIIT 1959 x(a)l/ - x;/ - - - 2 weeksa
United 1
Republic | 19 VIIT 1957-ﬂ x(a) - X - - - 2 weeks
of Tanzania
Tanganyika

l/ Only fir African population in rural areas

g/ Cnly Toar rursl sopulation.
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47. It may be noted, in}the first place, that post-enumeration checks
have been much more commonly used in connexion with enumerations of

" population than with enumerations of housing. Of the 10 countries fou

_ which only a check of populsation is shown, 5 ccllected housing information
as well as information on population at the time o the census. It is
also evident that considerably more aittempts have been made to check
completeness of coverage than to check content accuracy. 4lsc at least
half of the countries combined the post-enumeration field check with a
survey designed %o collect the additional information on a sample basis

to supplement the data gathered irn the original enumeration.

48. In regard to the availability of ihe resulis, it may be noted that o
6 of the countiries have completed the evaluation as planted. For the

remaining countries,; the results are not yet available.

- 49. Ancvher point of interest about the checks conducted in connexion
with population censuses in the region is the time interval between '
. the completion of the original enumeration and the date of the post~

. enueretion field check. In one country, the check is reported to have
taken place i1mmediately after the original enumeration; in 3 countries
the interval was reported to be two weeks; for five cthers, 1t was
respeciively, two months, two and a half months, three monthe, feur

monthe and one year. Information is not available for 3 countries.

. labour force surveys

50. A labour-force =urvey held shkortly after a general census, or even
prior to 11, is sometimes used in place of an ad hoC posi-enumeration

field check especially for evaluating quality of response. In Japan,

for example, data on type of actiwvity, industry and occupation from the
monthly labour-force survey were used to evaluate the accuracy of responses
on these topics in the 1950, 1955 and 1960 population censuses.

§7__355Eh, Office of the Prime Minister, Bureau of Statistics, Compsrison

of the Resulis of the 1960 Population Census and the Labour Foroce
Survey, Research Paper No. 3, January 1964 (in Japanese)
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Israel, the Federal Republic of Germany and the United Statesg/ have
also used infsrmation from labour—i -wce surveys for evaluating some of

the results of thelr recent censuses.

Ri. The information previded by a labour—{urce survey is generally
considered to be of Ligher guality than that collected in a general

congus for a number cf ressons, including the ifact that enumsretors for
iabour-force surveys are usually more intensively irained and more
experienced than censvs enumc.ators, that more detailed deta are collected
in the survey and that the enumerators can be more closely supservised.

It will be noted that these are the same fuctors which are believed to
make a post—enumeration field check correspondingly more accurate than the

general census enumeration.

52. On the assumption that the replies received ia a labour-force survey
are nsarer to the truth than those cobtaired in a census, the former will
provide a good basis of ccmparison with the census information relating

to the characteriz*ics investigated in both inguiries. Murthermore, it is
possible to eftecituate one-to—gnz matching of ithe records fvom both

cperations.

53. There are, however, lirizationsg mrich reduce the a2ffectiveness ¢f

the labour-force si.vey 3 & Tuol for evaluaticn of the census results.

In the first place, children hel~u working age are hot usually included

in a labgur—force survey:y 1t carmovw; therefore, oe used for evaluating
coverage oxcept in the lobeuy fower agss.  in addition., dbecause the labour-
foree survey is primarily plarrned ad corducted for purpozes other than
ev@luation of the consun results, it may be especially difficult completely
to match tae records froa the two investigations., Also, the lack of a
close correspondence in time/between the iwo enumerations leads to the
poasibility of considerable changes in the compesition and characteristics
of the population i, the interval betwesr the two inguiries. Furthermora

9/ United Siates, Depariment of Commerce, Bureau of the Census, Evaluation
and Research Program of the .. Censuses of Population and Housing, 19560:
Accuracy of Data on P-rpulation Characteristics as Measured by CPS-~Census
Match, Series ER 60, ¥o. %, Washington, D.C., 1964




there may be a lack ~1 uniformivy or definiticns. Finally, it must be

torne in mind thai, ag with the resulis of a pest-snumeration field-check,

the labour—-forcsz survey results alse carnot be regarded as completel
& P

accurate.
(2) Records from ciher sources
B4. Another direct methad of evaluating the coverage and content of

gansus results involves compnrison of the census data for individuals

Trom other sources.

with those obtained

55. The extent to which such compariscns can be made depends on the
availability znd the complietoness of the various independent sources of
information. Among these sources, those which have recenily been used

the most are the continuous po.onlation registers, hcusing registers,

registers of births, registers ol deaths, miiitary registers, schocl

enrolment iists, =lecteral rolls, alien registretion liste, and tax rolls.

56. With the pogsible exception of the population registers and scme
E POk &
housing registers, 211 these registers wnd 1ists are limlited in scope and

pertain only tc certain sector:s There is thus ho

point in comuuring vhe censas resulus

where the purscse ig to avaiuate the

sectors of the population throughout

with ithese limited sources of data
coveraze of the census for all

the country. Another drawback to

the effective use - tlege reglsters and lists iz that the information

iz art to be wanting in socuracy and

they contaill ca exzch serson
completeness and ig thus not Jully satisfsaciery for evaluating the

results of a mational census, they may, however. arove useful in making

partial compuriscons. Some ol the registers and lists may, in fact,
be particularly useful in evaluating coverage errors because they provide
a frame of persons whe ars considered most likely to be missed in the

reguler census enumeration (see ocera. A4)
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57. A4s an illuastration of the use of these sources of information for
evaluation of census results, the employment of information from population

registers and from birth registers ig briefly described in paragraphs 58-63.

a. Population registers

58. Because population registers constitute the most comprehensive and
reliable of the independent sources of data for evaluating census results,
they have been used for this purpose in a nuuber of countries. It must,
however, be borne in mind that where discrepancies are encountered, the
only way of determining which of the two sources is correct is to trace

and interview the persons involved.

59. The use of these registers for theevaluation of coverage is more

cémmon than their use for evaluation of content errors, but where, as
is not very common; the register information on each person is entirely
up~to—~date, it can also be used for the latter purpose. Incomplete
registers may be used in the areas where they are known fc be fairly

accurate.

b. Birth registers
60. Although registers of births are in the nature of partial registers

and thus, as already mentioned, are not a satisfactory means for evaluating
the total coverage of the census, they are used in many countries for
evqluating the census coverage in respect of children and oconversely the

census returms are used for evaluating the coverage of the birth registers.

61. Registers of infants born during the 3-month period preceding the
census were used as the universe for testing completion of enumeration
of infants at the 1950 censug of the United Stateslg{ In similax
procedures in connexion with the 1964 population census of Guatemalaii/
and {the 196! census of Honduras;l2 samples were drawn from registers

10/ Shapiro, Sam and Schachier, Joseph, Birth Registration Completenesst
United States, 1950, -Pu®lic Health Reports (U.S. Publiic Health Service)
Vol. 67, No.6, p. 523, June 1952,

11/ Guatemala, Direccien General de Bstadistica, Estudio Post-enumerativo
Censal, 1965, p. 23.

12/ Honduras, Direccion General de Estadistica ¥ Censos, Esiudic de
Enumeracion Post-censal de Poblacion y Vivienda de Honduras, 1961, p.4.
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of births during one month preceding the census. The two latter countries
have reported many difficulties in the attempt at one-to-one matching
because of differences tetween the census information and that of the

birth register in respecti of name and address.

62. Birth registers have'likewise been used for verifying data on
individueal characteristics, such as age and sex. One way in which this

is done is o compare the age of an individual obtained in a census,'with )
the date of birth shown on his birth certificate. Except however in the
case of young infants, who are likely to have been enumerated in the area
where they were born, matching census records to civil registers of birth
is an arduous'and costly procesé, ingsmuch as.it depends oh alloeatimg
census returns back to place of birth and of subsequently identifying

individnzls.

63. In areas where there is a high degree of mobility among the'pépulation,
this method nmay, therefore, be very difficult to apply. It may, however,
prove useful for application to 2 small representative sample of the census
retums. This was done in connexion with the i9ﬁi‘cen8us of England and

Waléséé(

{(3) Internal checks of duplication

64. In addition to field checks and comparisons with records from mther
sources another direct method has been used in some countries for‘analysing

the extent of duplication in the census snumeration. The method consists of
punching for a sample of the population {e.g. all persons born on a particular -
date, or all gersons whose surnames began with a particular let%er), a;
gpecial set of cards containing only identifying information (name, surname,
sex, date of birth marital status and &0 on). These cards can then be

examined for duplications,

13/ United Kingdoms, England znd Wales, GOeneral Register Office, Census 1951,
England and Wasles: General Report, London, Her Majesty's Stationary
Office, 1958, pp. 36-40. - :




- 447 -

65. This method is especially appropriate for census counts based on the
concept of resident populations, where there is a likelihood of double
enumeration of such individuals as persons with more than one residence,
students away at school, hospital patients; travellers or persons in
military service. It suffers, however, from the possibility that some
persons may be overlooked in the punching and that some duplications may
be hidden by errors in punching or by discrepancies in the identifying
information about the same person collected from two different respondentis.

C. Indirect methods of GValuationlé/

66. The indirect method of detecting unreliability in the enuneration
consists of the critical analysis of the intermal consistency of census
results and the way in which these results conform to eXpected valﬁés
obtained from other sources. The methods employed are essentially those
of demographic analysis, utilizing census data énd related statistics,

- especially those of natural and physical movement of population, that is,
statistice of birth, death, immigration and emigration for the country
as a whole for its major civil divisions and, if appropriate, for major

national and/or ethnic groups.

67 The essence of these methods is the determirnation of the resulis

which would be expected on the basis of other information and the comparison
of these with the actual census results. It is predicated upon the

principle that, in the absence of exceptional circumstances (war, significant
migration, or natural catastrophes) changes in the size of the population,
its geographic distribution and its other characteristics occcur at a fairly
regular pace. Unusual deviations from this pace must be carefully examined,
and, if they cannot be satisfactorily explained, it must be assumed that

;&/ Mogt of the indircot meth~ds of assessment of accuracy have been described
in detail in Manugls on Methods of Estimating Pepulation: Manual I,
Methods of Estimating Total Population for Curvernt Dates; Manual II,
Mothods of Appraisal of Quality of Basic Data for Population Estimptes; -
Manual III, Methods fox Pogulatjon Projections by Sex and Age (United
Nations publications, Sales Nos.: 52.XIII1.5,56.XTI,56XII.3}. See aiso
"Notes on Availability of National Population Census Data and Methods of

Evaluating their Reliabdility", Demographic Year book 1962 (United Nations
publication, Sales ¥o.: 63.XIII.1), Chapter I, pp. 1-11,
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there are deficiencies in the current or older census data or in the

sther sources of informaiion.

68. These methods cannot, in themselves, produce an assessment of
reliability; all they can do is produce a clue Vo possible unreliability
which must be followed up by additicnal analyses designed to prove or

disprove the possibility.

{1) Total population

69, The simplest numerical relationship which can be investigated is that
of the latest cansus result - that is, the total count for the entire
country or geographic sub~divisicns - with that frem a previous census

oTr & series of previous censuses,; for the calculation of annual inter—
censal rates of growth or decrease. Abnormally high or low rates are

an indication of the need for further investigation.

T0. As a next step, the total may be compared with the regular population
estimate for the census date if the estimate has been constructed according

to accepted methods and the components are accurate.

71. A more cefined approach is that of the "balancing equation", which is
based on the fact that the pepulation of an area during a given time
intervgl can grow only by the number ¢f births and immigrants and decrease
only by the number of deaths and emigrants. Therefore, if these elements
are known with some degree of reliabilit,, their use in a balancing
gguation should produce a reiizble estimate of the population, which, in
tirn, should be in closze agreement with the results cf a census taken at

the same time.

72. The equation %o be used takes the fcllowing form:
Pl = Pb +B+1-~D~-%.
where Pl is the result of the most recent census
Po”is the result of thé previous census
B is the number cof briths during the intercensal period
I is the number of immigrants durin, the intercensal period
D is the number of deaths during the intercensal period

E is the number of emigrants during the intercensal period.
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73. Problems arising from a lack of or deficiency in birth statistics
and unreliable statistics on deaths of infants and very young children may
be overcome by using a slightly different form of the balancing eqguation
which eliminates persons under 5 years of age at the time of the firsi
census., This simplified form is bhased on the fact that the population
above a certain age enumerated at a recent census must already héve been
alive at the time when the previous census was taken. These persons
would have aged by the number of years elapsed between the censuses, been
ausmented by persons of this age group immigrating, and peen diminished
by deaths and emigration which occurredin the interval. Thus, by
utilizing only the population 5 years of age and over at the first census
together with deaths and migration in the inter~censal pericd one may
test the reliabiiity of the recent enumeration of population 5 + x years

of age and over, x being the number of inter-censal years.

T4. A further simplification of the equation can be made if i1 can be
determined that migratory mevement in the inter—censal period haé been
negligible. In this case, the migration elements drop out and the
equation becomes simply:

P, = P0 - D

1
whe e Pl is the population 5 + x years of age and over at the mest

recent census

P is the population 5 years of age and over at the previous
census

D is the numbver of deaths of persons 5 years of age and

over during the intercensal period.

(2) Selected attribute distributions

75. Other analytical studies of certain selected attribute distributions
of the population, such as the distribution of the population by size of
household, by sex, by age and sex, and by age, sex and marital status, and
of the availability of specific housing facilities can alsc indicate

possible errors in coverage.
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76. In regard to the size of household, for example, resulis which
indicate a larger average size of household in urban areas than in rural
areas’ may indicate an errcr of enumeration because thé average size of

household is usually larger in rural areas than in urban areas.

T7. The sex distribution of the population should show a more or less

equal number of males and females. The ratio of males per 100 females
should not contain inexplicable deviations among major sub-divisions of

the country. The sex/age distribution should produce a configuration in
which the transitions from one group to the next are orderly, with no
unexplained abrupt fluctuations from one age group to the next. BSex

ratios should show fairly reguler decreases with advancing age because

male mortality rutes exceed female rates. Balancing eguations (see para.7l)
can test the adequacy of the enumeration of each age/sex cohort above the

youngest.,

78. ZExamination of the age/sex/marital status disgtrivution of the populatior
can reveal such abnormalities as a lower average age among married men
than among married women or a preponderance of married men over married

women.

79. EHousing census results which show a greater frequency of piped
water or of electricity, for exampie, in rTural areas than in urban areas

woeurld obviously be immediately suspect and call for further investigation.

V. CONCLUSION
80. It is clear that the evaluation of the reliability of census rvesulis
is a prime recuisgite for their proper use and also for the improvementi of
future censuses. The scope‘of an evalv.ition programme wiil be determined
by the resources, the statistical development and other characteristics of
the country-the purpose of the evaluation and the possibilities offered by

each method.
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81. Among the different methods which have been used., the ad hoc
post—enumeration sample field check is generally accepted as the most
gsatisfactory. Countries which lask the rescurces io carry out a field
check,; to evaluate coverage as well as the guality of the major census
results; cah benefit from a cimpls check of coverage or from a coverage
end content check of special segments of the population in which errors
are more likely to occur. Even partial results are of great wvalue in
indicating different tyoes of errors, theilr possibvle causes and the

characteristics of the living querters, households and persons involved.

82. In sddition %o the posi—enumeraztion field check, countries should

use any other method of evaluation which is Zeasible.
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