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'!his issue of tl12 Bulletin is eBvoteQ to a sin'lle subject - Coverage,
and Content Error Evaluation in l'.frican Cens;;:.ses ane' Surveys. The papers

~re originally prepared to be presentee1. t.o an expert working group on the

topic in 1981. Ho;vever due to financial comrtraints, tIle Division was

unable to hold tins working group• Given tile i"'1JOrtance 0 f tl1is toPic, it

was considered appropdate that the papers sh.ouJ.c1 be given \vider c1issend.nation.

Thus the idee. to p,,-':>Esh ti,em i.n rills i.851.1e cf the Bulletin.

In con£o~mi.ty ~"i-eh th3 practice i:.6.0p"b::d l:~:'J~ the previous issues of this

Bulletin, tile p<ipers in ulis iSS1..12 have been gi·,en in their original lang'Jage

(English) vr.i.t.h a r.:1CCt :;=y in Bel'. 0 8 o Cl'£:.· \.;or]<J..r.g lculguage, French

l'JTE m LA lIEDi\CI'ION

Ie pres'J..."'1t nlArii1....~ e.u EuJ..letin est: cons2.c.~e ~ un sujet mrique ; evaluation

des erreurs de C-Ol-lV,ertu::e ct (iB coni """ (h.n5 les e11C.J:U&tes et les recensements

africains. L~...; pt"psenb::s P":X:·~C~; (?'t.r:t.i.e~.l.t :=.1:·~-t·.j_:.:i~ci7·::"': de.:.. t:.ir:.~-:~s a un groupe

d' experts pre'ill Gel:" 1? gLKostion 011. 1981. Touh"fcis, en raison de contraintes

financieres, 1~1. D~.v:i.s).on r~ i a pu :i..~~Ui-"'L;.r Ie g-..:..~(f~.)-':':: de b::avail en questiono

Etant cenne :;.; im!?OrtE:-J.ce du suje·t., il a eb~ juge ne.CE.:ssai:r:e (1' assurer une

diffusion plt:s lar3'G a'_lX 2:tu:1:..:.s: d'cfl ]. J ic~; (};~ les pl1Jlier Qans le present

nurero c1u BulJ.8t-Jno

COnforn'::.rr,ent a 1 'habL.:ude pzise pout. les nurE2ro3 ant:€rieurs du Bulletin,

les etudes OI1t etc FC:senmc.'S dans li'l l:mgue du t",.:<t2 initial et resmEes

Clans une aui:J:e langue de travail Cle 1<1 CEi\. " ~ f'2.voir Ie fra.ne;ais.
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COVERAGE AND CONTENT ERROR EVALUATION - PRACTICES AND
PROBLEMS IN AFRICAN CENSUSES, 1960-80

INTRODUCTION

That aTl\3t.atistical data collection systerr6, such as censuses and surveys are
prone to' Elrrot'~ is graduallH becoming acknowledged by both producers and users of
statistics. " With pari;icular reference tD cEnsuses, given the gigantic scale of their
operations, involving'large nurrbers of personnel - supervisors, enumerators, coders,
statisticians, etc., -', it,is'srrall wonder that their results are influenced by errors
of liario'us types. Errors' usually enter the, collected data because of flaws in the
phases of the exercise: poor mapping work, poor questionnaire design, inadequate
attention paid to training of intervi8Wers etc.

For analytical purposes, We CEn divide" the errors of a census in two :errprs of
coverage and errors of content. Coverage errors comprise those errors that affect the
headcotJnts or counts of housing units. These errors take two forms - underenuniJration,
the more usual type, occurs when some persons or housing units that should be counted
are missed. OverenumerCltion, on the other hand, occurs when a set of persons or housing
units are enumerated more than once.

Content errors are errors related to the information on the charaet,eristics of
perscinsahd hQljsingunits reportoo in thfl census. "

'-' -

An evaluation programme of a Census attempts to estimate the magnitUde of errors
and sometimes to delineate their causes and patterns. The results will enable users of
the statistics to oecide, given their magnitude, whether they are suitable for use in a
givencircGrn.s'tElPce. ,Ictoreover, the identificatipn of causes of certain errors will help
survey statl~ticians to institute remedial measures in future censuses or surveys.

,nis paper has the objective of reviewing the problems and practices of content and
coverage error evaluation in African censuses, covering the period 1960 to 1980.

POST ENUMERATION SURVEY (PES) 11

The post enumeration survey (PES) is one of the methods for directly eVElluating the
coverage of population censuses. The PES involves a duplication of the census enumeration
in a sample of enumeration areas chosen on the basis of probability sampling. The
objective of the exercise is to match information about persons enumerated or housing
units listed in the census with those in the PES in order to estimate the magnitude of
error of coverage and identify the causes of the error.

Operationally, the PES involves the following steps: (a) a sample of geographical
areal units is selected from among census EAs by probability sampling, (b) the population
in these areas are re-enumerated in the PES exercise, (c) matching of individual records
from the PES is done against the census returns, and (d) an estimate is rrede of the census
coverage rate on the basis of the records of matched and unmatched events. Sometimes a
field reconciliation 1S undertaken to determine the correctness of conflicting entries.
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In African countries, two varieties of PESs have been experimented with:
(al the traditional PES and (bl the dual record PES 2/.

The traditional PES strives in the re-enumeration exercise to reconstruct the
population as of the time of the census and to achieve better coverage than the census
operation by using more qualified and trained supervisors and enumerators and paying
more attention to other quality control checks (ECA, 1976l.

Ghana tried this sort of PES·for the evaluation of the 1960 population census.
The PES took place two and half months after the census between June and July. A
five per cent sample of the 1960 population was selected for the re-interview.

In the manner of the traditional PES particular attention waS paid to achieving
better coverage than the census. The strategies adopted to achieve this comprised the
following: "special measures were taken to obtain a better quality of enumeration than
in the main census. The 1,000 interviewers were selected from the best field staff,
mostly census supervisors. Seven days intensive residential training was imparted
directly by senior officers from the census Head Office" (Ghana, 1964l.

Unfortunately, the PES was beset with problems that compromised its main objective
to measure the rates of omission and/or overenumeration. Firstly, there were delays in
the implementation of the PES attributable to several factors, chief among which, was
insufficient attention devoted to its planning during the main census programming. Also,
there was a waning of interest in the operation, especially after the intense preparations
for and implementation of the census. The decline of interest in the PES was shared by
both the general public and other government agencies whose co-operation by .the provision
of staff and equipment (especially transport) had contributed to the success of the
census operations.

There were also methodological problems in the field. There were differences in the
interpretation by interviewers of the definition of "house or compound" in the census and
PES. On several occasions, a structure which was listed as one house or compound was
divided up by the PES enumerator and considered as two or more separate houses, and vice
versa. The differences between this basic enumeration unit in the two operations must
have complicated matching.

These problems and otheL's connected \\lith 'ehe irr,pLJrnentation of the PES resulted in
its being unable to effectively be the standard against which the census result was to
be appraised. "The coverage evaluation studies ••• have shown that the coverage in the
main census was better than in the PES supplementary enquiry."

For the Cameroon 1976 population census which took place between 9 to 24 April, a
PES on the traditional lines was organised to verify the quality of the enumeration with
special reference to underenumeration and overenumeration. The operation took place a
month after the census from 10 to 20 June 1976.
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Thecream of the population census field staff was selected. To maintain some
independence between the PES and the census, the field staff waS .employed in EAs ' "
different from those that they worked in during the census. Sample EAs were selected
from three strata: the t~l~ main cities Yaounde and Douala, the other cities and main
urban centres and rural areas. An estimated underenumeration rate of 6.9 per cant
was derived from the PES exercise. '

The Ivory Coast's attempts at measuring C8nsus omission and/or duplication rates
were definitely unsuccessful. A PES exercise for the 1975 census took place about a
month and a half after the enumeration. Three reasons have been given for the poor
result of the op8ra~ion. Firstly, the survey took place during the rainy season which
made working conditions extremely difficult. Secondly, the objectives of the exercise
were not clearly stated at the planning stage and were not therefore known at the
implementation phase. Thirdly, methodological problems cropped up in the field which
could have made attempts at matching well-high impossible. This came about because
field officers did not consistently enumerate their assigned EAs and moreover they did
not keep the questionnaires in an orderly fashion. As such this exercise could not
provide definite answers about the question of census coverage.

The Kenyan evaluation exercise similarly could not provide unambiguous answers
about coverage. The problem here \'/as that the PES exercise took place 13 very longtime
after the census. Thus this operation proved unequal to the task of reconstructing the
population as at the time of the enumeration despite the procedure of selecting 648
sample EAs in rural areas identical to those in the census and "blowing up" the result
for comparison with the census.

Sierrs Leone is another country that experienced problems in the implementation
of the PES for the 1963 census. The Sierra Leone experience is interesting and worthy
of note, becsuse 1311 the preparations and objectives of a traditional PES were faith­
fully carried out, but because of poor implementation the results were inconclusive
about the extent of the coverage rste in the census (Sierra Leone, 1965).

The PES re-interview involved the re-enumeration of 160 sa~ple EAs. The higher
level field staff used in the cenSJS ,. the field supervisors were selected to do the
PES. To avoid collusion, no field officer,was engQged to work in EAs where they had
worked during the census.

The re-enumerai:ion exercise initislly took place in 150 out of the 160 sample
EAs. This aspect of the work presented no major problems with res~ect to enumeration.
But in'the'remaining lO EAs, work did not begin until some six months after the census.
Moreover the field reconciliation assignment for the 150 EAs took place during the
rains, which made work very difficult. The other methodological problem with the PES.
despite its special preparations, was that it was prone to omit the same types of
persons that the census omitted.

Therefore. the operation was not very conclusive about the estimated under­
enumeration rate of 3~ per cent derived: "The analysis indicated that the PES results
may tend to overstate the undercounting in the census". (Sierra Leone. 1965)
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Liberia attempted for heT.' 1974 population census, a different PES from the
traditional type. (Marks and Rumford, 1978) 3/. The rationale for the use of the PES
modelled after the dual record system was based Dn the follDwing considerations:
(a) that the traditional PES despite its use of above average enumerators and
supervisors had proved unsatisfactory as a standard against which the census returns
are to be evaluated, and (b) that tWD data collection systems, except patterned on the
independence criterion, are prone tD underestimate the same sets of events (Marks and
Rumford, 1978).

The dual record system estimation method bri~~ly consists of (a) collecting data
from a sarrple of the target pO[lulaticn with two independent collr.dion systems (in
census evaluation. the census and the PES), (b) matching the repDrts Df the two systems
to determine the total number Df events recorded in the census (Nl ), total number of
events from the records of the PES (N2J, and the total number of events recorded in the
PES and matched with the census returns (M). From the above the following events can
be estimated - estimated number of events recorded in the .census but missed by the
PES (NI-M), estimated number of events recorded in the PES but missed in the census
(NrMl. The estimated completeness rate of the census is given by M/N2'

Specifically thel~be~ian PES comprised these features, in addition to the
following - the use Df Dne-wqy matc:lin~ i.e. the matching status of all the recDrds Df
only one of the systems was dBtermined. and allowing for a brief period between the
census and the PES.

To preserve independence.• one·of· the cardi,·,al conditions of the dual record
estimation system, the PES sarrple Wi'lS· selected irrmedi3tely pr'Jr to the national census
day. But the sample areas were kspt a secret from the field officers until after the
census enumeration. The completed enumeration questionnaire forms for sach of the
sample EAs used in the PES were impounded and were in custcdy for the whole period. Df

~ the enumeration. Moreuver, persons selected to do the enumeration were county
inspectors and District Supervisors, who although they had participated in the census
work and therefore were familiar with its procedure, took no active part in the
enumeration.

However, despite the stresl' on maintaining independence, it was discovered that
for at least two out of the t~irty-tlvo·samole EAs this ideal was compromised. Apart
from this. the PES also had its own share Df problems. rlatching procedures. very
central to the method and henc8 to the result of the evaluation exercise. became
problematic. The main rsason fDr this was that the PES qU8stionnaire was so abbre­
viated that very few times were a.tailable to enable unambiguous matching. Arbitrary
matching procedures were later adcpted as the numbers of unmatched cases were
initially very high.

Also. certain mcrile and transient population groups, namely. visitors and the
floating populati~n (i.e. those with no usual place of residence) that were extremely
difficult to enumerate in the census also proved equally difficult to enumerate in the
PES.
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Accordingly, the Liberian PES modelled after the dual record system" like others
in African countries"based on the tr~ditional system, provided inconclusive evidence
about the coverage of the 1974 consus: "The Liberian system is no panacea. When the
final 1974 results become aV3ilaule, ~ll the available methods of demographic analysis
will be required to refine and improve the completeness estimates derived from the
dual system estimation. Comparison with previous census and survey results will be
necessary to fully evaluate the census". U1arks and Rumford, 1978)

DEMOGRAPHIC ANALYSIS

Briefly the demographic analysi~ approach'of the evaluation of the coverage of
population censuses involves estimating expected totals of the census by means of
demographic techniques. A~ong the independent data sources used for the evaluation
are data from past population censuses, births, deaths and migration data. The
expected or "correct" populations derived by this method are compared with census totals
in order to provide an estimate of net error.

A major weakness of this method is that the standards set against which the census
is to be estimated are in the majority of cases also subject to errors either in the
base data ,or ~he assumptions used for manipulation (Siegel, 1974). Moreover, a problem
concern,ing the application of the method in African countries is that the independent
data sources required for the estimation of the expected population are either incomplete
in coverage, e.g. births and deaths statistics from vital registration systems, or not,
sufficiently accurate themselves, e.g. past population census statistics. It becomes
therefore very difficult to distinguish errors that are attributable to the data
system that is being evaluated from those of the data source that is used for the
evaluation. '

Examples of the past uses and review of the problems of the demographic analysis
techniques in African countries follow.

In African countries that had had more than one census, a popular method of
evaluation involves the ,use of the averag~ annual growth rate between the censuses.
The assumption of this approach is t:lat an annual growth rate of over 3 per cent per
annum is hardly the result of the effects of natural increase; in the absence of
significant internatimal migration, th" likely cause is over-enumeration or under­
enumeration in one or the other of the censuses [United Nations, 1955) 9-10). This
approach however is only suggestive of the plausible source for the error.

For example, Ramachandran (1960), in evaluating the 1973 census of Libya compared
the various rates of gro",th of the p:Jpulation based on census totals of 1954, 1964
and 1973. But a complicating factor in interpreting the annual growth rates of the
recent intervals especially 1964 to 1973 was the extent of international migration which
became pronounced after the exploitation of the country's oil resources. The effect of
the rrovement produced erratic growth rates. The growth rate was still erratic, after
adjustment for net internationAl migration.

The author considered four options: (a) a fall in fertility rate, [b) an increase
in rrortality rate, (c) an excess of out"migpation over in-migration, and (d) an under­
enumeration in 1954 as compared with 1964 and 1973 and/or an under-enumeration in 1973
as compared with 1963.
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With no hard evidence to go by, he arrived at the very general and rather
arrbiguous conclusion t'1at "the only possibility rerraining for explaining the anomaly
in the growth rat~ is through enumeration completeness in the various censuses".

The problem of having a reliable standard, in this case, too, previous population
census totals against which to estimate the coverage rate of the latest census count is
amplified by Nigeria. An attempt to designate the source of error of the obviously
very high annual growth rate of 6.3 per cent between 1953 and 1963 proved extremely
difficult. The question centred around under-enumeration and/or over-enumeration of
the 1953 or 1963 census: "The overall growth rate of nearly 6.3 per cent is obviously
too high to bE accepted with equanimity. Nevertheless, there are important arguments
for resisting tho temptation to reject the figures. For example the rates of increase
calculated above presume that ,the 1952-1953 census was itself accurate. There is no
reason to believe that this was so,·for it was not a complete house-to-house
enumeration, as was the 1963 census". (Yesufu, 196B: lOB)

EkanEm :1972) concurs with the view that the 1953 census total was under-enumerated.
He, however, argues that there was also over-enumeration in the 1963 count. The corrbi­
nation of theoe two factors, he used to explain the high intercensal growth rate: "The
reported data revealed implausibly high annual percentage increases •.• Only.,.
possible undLicounting at the 1952/53 census, net in-migration and/or possible inflation
in the 1963 census could explain such increases". He concludes however that "the one
single factor that largely aCCDunted for the observed increases between 1953 and 1963
is possibly bflation in the 1963 census".

In a paper on the evaluation of the 1970 Ghana census, de Graft-Johnson and
Ramachandran (1975) examined the various derived annual intercensal growth rates:
the total pop'Jlation 2.4 per c;ent;the Ghanaian population, 3.05 per cent; and 2.75 for
the Ghana born population. The annual growth rate of the total population in particular
was considered to be on the low side. These various rBtes of growth. according to the
authoris, presented two possibilities on census coverage rates: "that (i) there was an
out-migration of Eo substantial numer of aliens durin£', 1960-~O, (ii) the Ghanaian
population excluded a fe'''' persons ."ho should have been included in 1960, and/or included
sorre non Ghan2iei-ls in 1970 ... "

Anothe[' aprroach to the evaluation of census coverage, this time with respect to a
subset of the population, has been to compare the sub-totals of the population with the
relevant group de~iv8d from independent data sources, such as school enrolment records,
electorcl lists and sometirrBs results of sample surveys. The basic problem here is that
there are sOinetimBs of differences between the time rE'ference periods of these data
sources and the census, the use of not entirely the same concepts and definitions and
accounting for seasonal differences in the population at the two time periods.

In r;otswana, for example, for their 1971 population census (Botswana, 1972) a
comparison was mGde between primary and school enrolment statistics from education
statistics with the comparable data from the census. The analysis showed that the
number of pupils enrolled as sho~~ in the primary school records was higher than the
number enumerated in the cellSUS, but for secondary school enrolment, the opposite was
the case i.e. the number enumerated in the census was higher than those recorded by the
education depiJ~trn:mt. But on the whole the rates of under coverage and O\7er coverage
were very low (6.7) per cent for the primary school under-enumeration rate and
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2.2 per cent over-enumeration rate for the secondary) if account is taken of such
factors as differences in concepts and the fact that the census was conducted during
the holidays.

In Sudan, Ramachandran (1980) made use of school statistics for the evaluation
of the 1973 census relating to the school population. He compared for the census
year, the enr~lment data for primary pupils with the comparable age group enumerated
in the census. In almost all the sub-population groups, the census figures were lower
than the figures from the education department. and with the under-enumeration more
pronounced for girls compared with boys. The author inferred that because the census
was conducted during the vacation. which led to the exclusion of those who had
completed primary school at the end of the school year. this led to the under­
enumeration.

In Nigeria, unlike Botswana and Sudan, a comparison of the projected census data
of one of the regions, the Western, of pre-school children at the time of the introduction
of pre-primary education and the actual registered number showed that the difference in
the two totals was very large. Eighmy (1968) estimated the relevant age group (2-6)
from the 1952/53 census the likely number of the count affected by the introduction of
pre-primary education. He came up with a figure of 170,000 as opposed to the actual
count of 392.000 in 1953.

A different data set, namely eligible persons from electoral registers and regional
survey counts of villages, have been used to compare census coverage of sub-population
groups and localities.

Thomas (1979) compared the population count o·F those aged twenty-one and above
from an electoral register with the comparable group enumerated in the 1974 census of
Sierra Leone. But electoral registers have. at time, inflated the population of those
aged 21 and above for political motives. Accordingly Thomas found out that the
electoral list totals when compared with relevant regional census totals had much
higher values. He concluded that the electoral roll was the more inaccurate of the two
data sources "because of the rather lax procedures used for registering voters in the
country (and) the gross distortion and considerable inflation of the electoral
registers" •

In Botswana (1972) population totals of villages surveyed just prior to the
census were compared with the figures arrived at the census enumeration. With the
exception of one village that was among those included in the Ministry of Agriculture
surveys, the rest of the village totals compared ve~j favourably with the census
totals.

CONTENT ERROR EVALUATION

The evaluations of content errors of African population census data have over­
whelmingly concentrated on age and sex statistics. Given the importance of the age
data in the classification of socia-economic statistics and also given the perenni~l

problems of acquiring accurate statistics on this topic in African censuses, this
emphasis is not misplaced.
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The analyses h~ve mainly comprised of the Gxaminatlon of digit preference and age
misreporting. The statistical techniques used include comparison of census data by age
with an expectel1 populaticn crOUfJeC by aso and sex rlTivC1d by e.g. stable population
parameters; assessment of the accuracy of the statistics by meanS of indices such as
\vhipple and Myers.

For example, in one of the earliest evalUAtions of the age-sex data of African
countries, Coale and Clemeny (l9En ':BcJe use of stable :Jopubtion medels to assess the
femele age-sex data of a number of African countries (along with those of India,
Indonesia and Pakistan). The authors identifisd the following patterns of age
misreportins - a surplus at 5-S- a deficit in ths aGo18sc8~t age int8rvals (i.eo 10-14
and 15-19). followed by a surplus at ,:5-34.

Van de Walle (196B), in an extensive study of tle age data from African countries
from censuses and surveys also used stable population models in addition to other
techniques. 110re importantly, Van de Walle considered in this study the phenomenon of
age misreporting in Africen countries within the socio-economic environment of the data
collection preCeSS.

After these pioneering studies several others followed as the results of population
censuses conducted in Africa in the 1960 and 1970 rounds became availabls. For example,
in the paper "Comparative Analysis of the Accuracy of Census Age distribution for
selected African countries" prepared for a seminar of TechniquES of Evaluation of Basic
Demographic Date in July 1973 (ECA 1975a) evaluations of the age-sex data from a number
of African countries were performed. Topics covered included age misreporting and digit
preference.

Also, evaluation o~ the censuses of individual African countries on age and sex
data have appeared (see e.g. Ohadike and Tesfafhiorghis 0975 on Zambia), Okoye 0979
on Sierra Leone), de Graft-Johnson and Ramachandran (lS75 on Ghana), For example,
Ohadike and Tesfaghiorghis, using such techniqwes as "Fe ratio and sex ratio tests and
the United Nations age-sex accuracy index, evaluated the five-year afe-sex data of the
1969 census of Zambia. Okoye using the samB statistical techniques evaluated the 1974
population census of Sierra Leone.

The above methods of census evaluation could be faulted on two grounds. Firstly,
that they are ex post exercises, as .such it is diFic"lt from them to ascertain the
causes of the errors. Secondly, the evaluations of the age and sex date that use the
stable population technique arc not able to distinguish deviations from stability that
are attributable to rnisr8portir~ from those dUB tel selectivG under-enumeration. f1ore­
over, this approach also does not providE' insights into the causes of errors (Krotki
1969, Ewbank, 1960).

Studies based on
sources of.our current

re-lnterview surveys such as the PES have been the principal
knowled~e about the causes of content error

~,
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For example, in Ghana for the 1960 census a special attempt was made to
content errors by comparing information collected in the, census with those in
(Ghana, 1964: 387-408). The topics of the content evaluation tests were age,
place, school attendance, type of activity, occupation and employment status.
content evaluation tests were confined to records of 11,852 persons that were

evaluate
the PES
birth

The
matched.

Also in Botswana (197~) a content error evaluation re-interview experiment was
undertaken. It consisted of interviews done separately by enumerators and supervisors
in 368 households during the 1971 population census. The records on these 368 house­
holds, which ~ler8 made up of 2536 persons reported by the enumerators and 2506 persons
reported 'by the supervisors were matched. The study enabled the evaluation of the
data on age, education, occupation, orphanhood (adult mortality) and fertility by the
comparison of the two sets of data i ,e. those froo' the enumerators and the supervisors.

For the 1973 population census of the Gambia, Gibril (1974) turned to data from
an independent source, the Medical Research Council surveys of villages, to evaluate
birth statistics. 4/

These various studies have offered valuable insights into the patterns and some
of the causes of content errors. They were however confronted with problems. A
prominent one was matching. In African count:-ies with similarity of names and
vagueness of addresses, re-interview studies have to contend with ,matching problems.
This problem affected the result of,' for example, the Ghanaian experience: "the
identity and similarity of names does not ensure the identity of persons. Hence the
extreme discrepancies (between the results of the census and the PES) found may be
partly a result of wrong matching".

Also the assumption of comparing with the census a better conducted PES thus with
better :-esults is not always valid. In Ghana, where special attention was paid to this
point, the results ,,,ere mixed: "although the general assurnf1tion that the PES provides a
better quality of content ..• holds, this assumption cannot be considered definite and
universal. In certain respects, the census might provide more acc,urate data than the
PES and in certain other cases, both might be different from the ti:'ue conditions".
These shortcomings render the results of re-interview tests difficult to provide
conclusive answers about the causes of errors.

Another method that has OEen used for the evaluation of censuses, similar to the
dual interviews approach is based on the tape recording of the interview process. To
estimate content errors, transcripts of the tape recording are compared with the inter­
viewer's recorded Bntries 1;\ the questionnaire books. Response reliaoility studies
that use this method have proved very useful in our understanding of content errors by
providing "a clear portrait of the verbal interactions between interviewers and
respondents" . (Ewbank, 1980: L) •

The twa main African studies on this ty(:e of evaluation of cenpuses have been by
Gibril and Quandt. Gibril (1976) made a study of the 1973 Gamian census, whilst
Quandt (1980 1 baseQ her dna lys is 0', Lne 1971 ::;ens,-,c of j'lorocco.
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SUMMARY AND CONCLUSIONS

This paper focuses on the problems and practices of content and coverage error
evaluation of African Censuses within the period 1960 to 1980.

The uses of the post en~Bration survey (PES) in directly evaluating population
and housing census results in African countries were reviewed. Two types have been
used in African countries - the traditional method, which strives in the re-enumeration
exercise to reconstruct the population as of the time of the census and to achieve
better coverage than the census operation by using more qualified and trained super­
visors and enumerators and paying more attention to other quality control checks. The
irrp1ementation of this type of PES in African countries, e.g., Ghana (1960 and 1970),
Sierra Leone (1963), the Ivory Coast (1975), CameITIOn (1976) and Kenya (1979), were
not free from problems. The major ones responsible for the PES being unable to provide
unambiguous answers relative to the census coverages in these countries were -
(a) inadequate preparation, (b) sloppy implementation, [c) vagueness of addresses
because' of the lack of st~~et names in especially rural areas, and (d) similarity of
names.

In Liberia, the only country so far in Africa where the PES modelled after the dual
record has been tried, the results were not significantly different from those of the
other countries that have used the traditional type, and for similar reasons. Problems
such as vaguene3s of addresses and similarity of names handicapped efforts at matching.
Matching was, in any case, a major problem with the Liberia PES because of the very
short questionnaire employed. This meant that there were very few items available for
comparison to enable unambiguous matching. Also in some sample EAs, the independence
condition that is central to this method, was violated.

,:le e;(periences of African countries in directly assessing their census
enumeration by means of the PES, either the traditional or dual record approach, lead
to the following recommendation. For future PESs in African countries to result in
unambiguous evaluation of censuses, survey statisticians must institute the following
measures - (a) carefully plan the operation, including it as an integral rather than
a peripheral element of the census programme, as has beEin the practice in the past,
(b) paying meticulous attention to mapping, especially of the sample EAs for the PES,
(c) examine, for example in a pilot survey, the solutions of the problems of similarity
of names that have impeded efforts at rrl"tching, and (d) instituting at the implementation
stage, more strigent quality control checks than in the census.

The paper also examinad the demographic analytical technique and methods using
non-demographic data as a Ineans of evaluating censuses, with examples drawn from Sudan,
Nigeria and Sierra Leone. The review showed that because alternative demographic data
such as births, deaths, and past population censuses and migration statistics and the
data from administrative sources such as school enrolment figures that were used as
models against which the censuses were evaluated were themselves in the majority of
cases incomplete and/or not sufficiently accurate themselves, the results of the
evaluation exercises did not present clear cut answers.
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Relative to the practices and problems of content error evaluation, attention
was focussed on the work done on especially age and sex evaluations in the 1960 census
of Ghana and the-1971 census of Botswana. Also the experiments of response reliability
using tape-recording of census interviews (in Gambia by Gibril and Morocco:-by'Quandt)
as well as rratching of interviews from two sources - a survey and a census -result,
were discussed. More of such studies should take place in African countries, because
of their value in dilir.eating the causes of C8~SUS erro~s, a function the other
techniques cannot perform. To get useful results from these sort of exercises, their
planning and implementations must be the same as the high standards recommended for
the PES.



- 12 -

NOTES

1. This section mainly discusses the post enumeration survey experiences of
African countries in the 1970s. For a similar discussion covering the
1960s, see ECA (1975).

2. For a discussion of the differences and similarities of the two type of
PESs, though bias in favour of the dual record type, see Marks (1978).

3. One of the authors, Rumford, was the technical adviser of the Liberian
census and before that, had conducted a series of demographic surveys in
the country.

4. Other studies not based on population censuses have appeared, for example
in Ni[9ria Caldwell and Igun (1971) used a small sample to evaluate age
reporting using an event calendar and matching of contemporaries. Also
Pison (1978) studied age reporting in Senegal by comparing the ages
reported in a survey in 1977 with ages reported in annual surveys in 1962
and 1974. Finally Andoh (1980) used two survey results from Nigeria to do
correspondence analysis of a variety of content data evaluation.
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EVALUATION DES ERREURS DE COUVERTURE ET DE CORTENU
PRATIQUE ET PROBLE~1ES RENCONTRES

DANS LES RECENSEMENTS AFRICAINS
DE 1960 A 1980

RES U !'l E

LE present r'J.pport pcrt~; sur I[~. pr!~tique de llev"--,lu;'.-tinn des erreurs et
les prcblemes rencontres d.'illS ce doma.ine p.'lT les p ......ys n,fric.'lins "u C0urs de
l~ pericde qll~nt de 1960 a 1980.

Les "pplicatinns de l'enquete pnst-censit"irC' (EPC) d'1lls l~ mcsure directe
des resultats des recensements de le', pcpul"ti"n et de 1 'hc,bit'ltinn srnt
exruninees. Deux types d 'enquetes de ce genre 0nt ete utilises d-!:.ns les P~ys

nfric~ins dent In methede trnditicnnelle dqns lsquclle rn slefforce, Inrs d1un
recompt'lgc de rec0nstituer Ie chiffre de Ie DGpul~tirn de l~ dote du recensement
et de re~liser une c0uverture plus etendue que dans 11~perQtirn de recensement
en utilis'1nt des ccntrrleurs et des enqueteurs nlus qu-,lifies et mieux f"rmes
et en nyant d'J.vnntrcge recours a d 'nutres fc:rmes de contrr,lE de que,lite. La
mise en oeuvre de ce genre d' enquete pest censit::.ire n I _~ p~.s ete s~ns pcscr
de problemes d=s despr.ys .'1fric'J.ins tels que Ie Sierrn Leone (1963) I" C'ote
d'Ivcire (1975), In. Republique-Unie du C:1I1'.ercun (1976) et Ie Keny,,(1979).
Les principcux prcblemes nyont fait que l'EPC n'n pu frurnir de rep"nses univ0ques
concernant l~ C0uverture des recensements d~~s ces 'pr~ys Gtaient les suiv~nts :

,,) prepnrcticn insuffis·'1nte.
b) neglieenc1' de.ns les trc.v'1ux:
c) c~n.ctere vGgue dE:s ndresses en rc-.isrn du f8.i t que les ruc-s n 'nnt

p~s de- normes n~t~ent d~s 128 zones rur~les] et
d) similitude des noms.

Au Liberiil seul pays a sc'voir jusqu1ici £'n Afrique tente l'EPC ID0delce sur
In double cnIlecte, les result:'.ts n' ont pc.s etc sensiblement differents de
ceux des o.utres po.ys 'lui nnt utilise Ie tyue tr"di ticnnel, DOur des r".i s"ns
·-:.n~lC'-gues. Les problemes tels que l'imprecisL)n des '1dresses et l~ similitude
des noms~nt gene Ie ccll"ticmnement. Le cc·llr.ti·cnnement pc'sdt, en t-ut
et~t de cfluse, un gr'1nd probleme d~ns l'EPC du Libenn a couse du questi~nnnire

tres cr:urt emnlcy~. Ains:i. il y ,r'l,vr.',it tres peu d 'elements 5E.: pretrmt a une
~(\mpnr2.isr;n pc'ur permettre un e'-'ll::::.tif'nnement sans equiv(-'que. De: plus, drms
cert~ins districts de dencmbrement repr~sent~nt des echnntill0.ns~ I~ cnndition
d1independance qui est ~u coeur de cette methnde p ete vi~le~.

Les experiences des pays ~fricains dens l~ verific~ticn directe de leur
denombrement par l 1 intermedi,2ire de 1 'Ere (s(',it Ie type trnditionnel, srit leo,
methode de dc·uble collecte) " 'cbcuti a In rec"'mmMdaticn suiV,'1nte. P0ur Que les
enquetes post censitaires futures des pnys ~fricoins d0nnent des verifications
c~tegoriques des dnnnees des recensements. les st~tistici~ns d'~nquetes

doivent adnpter les mesures suivqntes ;

,~) plrmifier s0igneusement 11 nppratirn et en fn,irc un element intfr:rnl
et non peripherique du pr()gr~-mme du recensement ~ commc c? et:l.it Ie
cas d8ns Ie p~sse:

b) veiller de f,'J.c;r'n meticuleus(' a 1a c'l,rtnf!:r"phie) en p~rticulier

concern'....nt les districts de dcnnrnbremcnt Ch0isis cr;mme
echrmtillons pnur l'EPC.
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c) envisager par exemple dans une etude pilote. des solutions
au probleme de ls similitude des noms qui ont gene le
collationnement et;

d) instituer au stade de l~ mise en oeuvre des centroles de
~ualite plus rigoureux ~U~ par Ie p~sse.

Dans l'etude, on a egalement exrunine la methode de l'analyse demographique
et les methodes utilisant les donnees non demographiques comme mGy€n d1ev~luer

le qualit6 des recensements~ des exemples etant tires des cas du Soudan~ du
Nigeria <et de la Sierra Leone. 11 y est indique que perce que les differentes
donnees demogrB:phiques telles que les D2.iss?...TIces, les deces et les recensements
passes de la pODulation de meme que les st~tistiques des migr~tions et les donnees
provenant de sources administratives telles que les miffres des effectifs
scolaires a partir les donnees des recensements ont ete verifiees _! etaient
elles-memes incompletes et/ou peu exactes dans la plunart des cas, les resultats
des evaluations n lont }V'lS fcurni- des reponses nettes.

Dans le cadre de 12. pr2.tique et des problemes rencontres dans l' evp.luation
des erreurs de contenu, on slest concentre'tout particulierement sur les
evalu2.tions des nombres par age et par sexe dans' le recensement de 1960 du
Ghana et le recensement de 1971 du Botswana. Per 2.illeurs, les verifications
de la fiabilite des reponses grr.ce a des enregistrements sonores des entrevues
(en Gambie p~r Bibril et au Maroc par Quandt) ainsi que le collationnement
d'entre'iJUes de deux sources .... lU1e enquete et un resulttit d'lenquetc - ont e"te
discut§s. D,wantage ,i 'etud..-.de ce genre devraient etre faites dans les pays
'1fricains, en raison lie leur importance da.ns l~ determination des C:3.uses
d i erreurs dans les rel~ensemC?nts, fonction qUe les F!'utres techniques ne peuvent
accomplir. Pour que de tellcs entreprisessoient couronnees de succes, il faut
que leur planification et leur mise en oeuvre se deroulent selen ae3 normes aussi
elevees que celles recommandees pour ItEPC.
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ANALYTICAL APPROACH TO CENSUS DATA EVALUATION - SOME AFRICAN EXPERIENCES
REGIONAL INS(ITUTE FOR POPULATION STUDIES ACCRA, GHANA

AND ECA POPULATION DIVISION

INTRODUCTION

Evaluation or appraisal means the measurement of achievement against goals.
Evaluative techniques are often necessary to gauge the success or failure of efforts made
in regard to massive and multipurpose data collection. A census operation involves data
collection by thousands of enumerators from hundreds of ';housands of respondents on a
variety of topics. The data collected are passed through several stages before being
published. A census thus provides an ideal ground for carrying out evaluation studies
because at every step and stage in the operation, there is enough scope to introduce
errors, biases, deficiencies, etc.

However, the experience is that in considering needs for information, a matter that
seldom receives adequate attention is that of accuracy requirements and the recognition
of the importance of being able to rlace confidence in the results. The census is a one
time effort which is repeated perhaps once in 5 or 10 years only. In the case of most
African countries, other data systems being are not well developed or unreliable. It is
therefore imperative that the data collected in censuses is reliable, or at least, one
has an idea of the relative accuracy of th8 data collected and the sources of the errors
found.

It is not possible in a massive operation like a census involving the enumeration
of the entire population of a country where diverse data are collected from a vast segment
of illiterate and non-nurrBrate populations that the data so 'btained will be free from
errors, bidses etc. What one aims at is to minimize these errors and biases. Thus, no
one can claim that a census is without its share of problems. A perfect census is
impossible. But, we do not require a mathematically precise census. Even when unlimited
funds, efforts etc. are expended, one cannot vouchsafe error free censuses. But do we
need such precise figures? For many decision making and planning purooses we cannot
insist on such perfect data. What we might require is a range of variation (preferably
not too wide) in the data being utilizeD. After all, e1l811 with very accurate data, since
planning for the future implies some possibilities for variations in either direction.
it is permissible to have some small range of variation of the base data, viz. census
information. At the same time, one should be aware that wrong data can lead to wrong
conclusions and decisions. Not only will the base data errors be carried forward, they
may even get compounded and confounded with other errors. Decisions based on wrong data
or premises have material, human and other cost implica,;1CJns.

ThuS. an evaluatiun of census results and publication of that evaluation is an
essential part of the census. It is not only desirable but is essential and is the sale
protection against unjustified attacks on the accuracy of census data and the competence
and integrity of its producers. These evaluation studies also will give confidence to
the users and will be of great value in future data collection efforts r~t only in that
country but for other countries as well.
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OBJECTIVES OF EV,~LLLI\TION

Evaluatinn being the measurement of achievement against what was expected, thus
has two main objectivlls fil measure accuracy, i.e., provide the range of variation of
the data for th8 users in the appropriate analyses and applications of the statistics
and fiil identify the source of eITnrs or biases in order to know which groups or items
or rrethodology produced the eC'T'OT',;. This would be lIseful nnt only for ·C'uture data
collection effort£; but aLio for proper adjustments for such groups, items etc. Also
the spelling uut of the various probleTru in the data collection and the types and
varieties uf elTPrs and bieses encountered might be useful to other countries who might
otherwise cC!1TIlit sir:li li~~i. nista!<.8s 2·~C~

TYPES AND SOuRCES OF ERRORS ETC.

Evalcatio'l studilCs fJrobe into the quantitative and qualitative aspects of the
data. !-Ienco tt",o ty[)es 0·;' errore that are probed by evaluation studies fall under the
broad headings - cove~'age and content errors. Coverage deals with the corrpleteness
and quantitativE aspect of the enumeration whereas content pertains to oualitative
characteristics Jeing obtained. cor example, population size is related to coverage
whereas characteristics like age, sex, mar'ital status, etc. pertain to content. There
could be overlap of c::mb,nt and coverage as when one wishes to evaluate sub-populations
of given age-S8)' groups vJhere i!:Jt only size but characte!"'lstics fllay El pElrt.

CoverElgo cc:Jy be aff8cted by 01' affects co ntent. The usua I omisdon of young
children· from unurremtion is a case in point. Conversely, content might affect
coverage. For example, if a cuestion on military service i, asked o~ any other question
which might have connotation like conscription, taxation, etc., then it can result in
omission of the 2ppropri.at'J group. Omission or wrong reporting also might be caused by
the questionnaire design:3 when some detailed questions are only for certain segments
of the population" 'or 3x3nple, questions on labourfnroe, rrarital status, fertility,
etc. which are fu.' c81'ta;n S8",nents might induce the BilU~181'ators either to omit some
of the persons in order to avoid excess work, or sh i ft them to grClups w!~lich do nc ':
require the addi-:ional wDr~. Exaggeration, on the other hand, can arise when some
benefits for8 involved as in rat) oning, old age bmefits, votIng etc. [numerators
also might in-Flc:t~<J grGup totals, ~_f p~ym8'lts are made ascorjing to nl:mbeps covered.

A census i,; intended to be a corrplete coverage of all p9rSGn3 At a specified time
in a delimited Lec[""_to::'y. One qU83tion parar,uunt aft'3r the enumeration is - has the
census in -raut CC]vRP;.1 aU the pRople in the area? But,3 moderr "enSLl,o does not stop
at a he2d (;~l:n~. 2.t 8c~>~ ~2yo::d 2'""1 3CCDuntinJ, of t:~:l nLJ'TOG::-- of p8~sons in aLl area.
It colle:Jts ir.;:~"",JUO·l on t:,a cilaracteristics of th aop'JIatic,l. It is very important
to have an idea of the 23CU~'aCj and accep'ci'Jbility of the information collected.

Even thuugh eVl~"Y effort is made to collect as accurate und corrplete information
as is feasible undE:~ the existing conditi::ms, the pm;sihilities fCJr errors are many.
For example, the count of heads could be defectivR because .of omission or duplication
of areas brought in by a~iguities in the mapping or demarcaticn of boundaries or
through physic,,] or ache:r problems. Even "ihenan ared is propeely identified. and
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covered, it is p03siblethat owing to one reason Dr the other, Gorm houses were left
out or counted twioe. Even when all houses are visited once and only once, some
households livin~ within such houses might be omi.ttsd. PI', instance, one of ths usual
experiences is thAt one perso,', hnUGsinlds en" :ikely to bB Ilure 'Anitted than multi­
person households. There are cases of per'sons within households being omitted or
duplicated as in many societies where infants and small childrBn are omitted because
of fear of the "evil 8ye", in38curity # misunderstendins of the pUrpGS8 o-r the census
as being only for grm"Tl ups Bte" Tn certain othe,-s _ young children aI'S reported mre
than once. Thi,s is usually th8 oa3e i~ a de jure count among extended family groups.
Instances of young male adults beir,g omitt8d owing to fear that the count may be used
for military conscription have Dee" noted especially during colonial times. Omission
of young adwlt males coul.d als," he l''''','ght in by their rroLJility and economic activities
outside the horne, In some" societiss .. young fCmuJ.8S are not repol.",-cod for fear of
kidnapping and in soms others it might be h8cause of social r a'lsons lA'here strangers
especially young male (enumerators) are n::Jt supplied infoIT, ation about young girls in
the household. Inflation of po!"ulation for political, religious, prestige or other
reasons also is not reT'8. The count5.ng of visitors, tr6nsients" r:orl"Bds .. migrant
workers and others I'lithollt a fixed abode has been a problem to all data collection
operations and the coensus is not Em 8.xceptI:Jn.

Thus COVErage errors could be due to problems in mapping, identification of
enumeration areas, field operations (incluGing loss of qllestionnair8s), lack of
co-operation from respondents, loss or misplacement of data, processing errors etc.

Even \N'le;l all the psrsons in tile household,. all the households in the housing
or dwelling unit, all houses within an area and all areas within a country are fully
covered, still the characteristics derived from the respor,dent could be subjected to
varying types of errors and biases. Further errors and biases could be introduced at
the subsequent steps in the processing of. data.

In soci3ties ,-lith a large segm:;,lt of illiterate and non-numel'atc populations, it
is virtually wishful thinking if ana e>cpests to obtain reliable and accurate information
on the fTBnifold L,J2sticns U5IJnl~\f :,:,[:,kRd In (3 r~.,:;C2!"'n. Cr: ..·.2U5 ooer'CitJ;Jrlo Generally ..
informatiun ',3 ob'caired on all household members from aither the household head or any
knOWledgeable adult rmmber/rmmbers i,n the household or even locality. The enumerator
does not and car :~ot 588 e}l ths reported m8m~J8rS in a household either because they are
physically absent from the household or are present in the household but cannot be seen
because of ill health. social )"sasons, 6g0 (infancy), etc. Thus, tho enumerator has no
opportunity to aSSure hirr.sel-F thi~t all pe?"'scns ere reported and that information is
not vitiated.

Even when the right information is given, it may be recorded wrongly or not
recorded at all. Carsles3ness is one area of concern in data collection and strict
supervisory and other checks are noeded to ensure good quality data. Misunderstanding
of the purpose of the enumeration, th8 scope of the census or of questions might lead
to biased data. Ignoranql, supersition, cultural beliefs,:eto. might also affect data
quality. There are inst0nces of respcndent resistance in ,supplying information to
enUl1'srators especially \'Jhefl the date, col1eetion is essociated with governmental activity
like taxation, conscription etc. Deliberate misr"eporting is also a feature in
certain enunm-ations.



- LJ -

like taxation. conscription etc. Deliberate misreporting is also a feature in
certain enumerations.

There are several instances of deterioration of data cuality after they are
collected. Losses, misplacements, coding, editing and other data processing stages
might vitiate data. Imputations, ~~cong tabulations, etc. also affect data quality.
Great care is needed in order to ensure that errors are not introduced into the data.

METHODS OF DATA EVALUATION

How do we evaluate census_data? Thene are two broad types of techniques of data
evaluation - bel direct and the indirect techniques. Among the direct method> are the
reinterview surveys through post-enumeration checks. Among indirect methods are the
internal a~d external consistency checks and analytical tools for derivation of para­
meters. The last mentioned method, make use of consistency - convergency criteria
(i.e., the derived parameters should be consistent with each other and with the other
types of data and information available and they should form a convergent set and not
differ too widely among themselves).

Even though it is difficult to utilise indirect methods efficiently to estimate
coverage error. there are instances where su~h coverage.errors were detected by these
methods.

DIRECT METHOD - REINTERVIEW SURVEYS

A survey c'Jnducted shortly "fter the census fiE:ld operations are completed is
generally referred to as a post-enumeration survey. They are carried out on representative
sample areas taking account of the heterogeneity in the data and keeping in view that
one should be able to generalise and get information on important special segments of the
population. Thus population clusters enumeration area (E.A.) or other geographical units
are utilized.

These surveys are carried out for coverage and content error checks and for
collecting additional information (in some caces). There are advantages and disadvantageE,
in combining coverage-content error check SUPJeys with one aiming to collect additional
information. The advantage lies in obtaining additional information with less cost and
time. But, the disadvantage comes through the difficulty in the planning. design and
implementation of such combined surveys. There is also the added danger of the increased
length of intervie.w resulting perhaps in reduced emphasis and less careful enquiry for
some of the topics. Thus the coverage objective could be affected if combined with
content error evaluation and both objectives could bEl affected if additional topics are
investigated as part of, a post-enumeration survey which aims at both coverage and
content error evaluation.

For'evaluating content, a sample of households or persons enumerated in the census
can be reinterviewed. For evaluating coverage, however, an area sample is required. Two
basic reinterview survey designs have been used: (a) one which stresses attaining high
accuracy by using better qualified enumerators choosing the most knowledgeable respondents



to provide infornBtion, better interview methods, etc. and (b) one which strives for
an independent repitition of the census under essentially the sac€ conditions.
C1atchins and reconciliation s~ould be carried O'Jt of' the census data with the PES.
Evaluation of the coverage of a census is thus I1'Ore oifficult with a defacto census
and it is more so when there is no reference date.

The timing of a PES should be such as not to be too close to a census or too
far from it. For indepenrlcnc~ of the opc,ratiolls, E i3 :,'3sc:ntial th"t all +ield cl"lta
are received back in the office and a period of 2 to fj rronths after census field
operations, seems to be ideal. This period is sufficient to obliterate some of the
merr.ories of inforffi-"Jtion suppliso ·3t the Ce.r..sU.'2 a:-:d 8n.~)Ln~'s inc~ep8ndence in reporting
while at the same time the periOd is not too long for migration to affect the
population seriously.

A few African countries have utilised the PES as an instrument for checking the
quality of enumeration in terms of coverage and content. Accorcing to ECA (1977) of
the English-speaking countries that completed the 1960 and 1970 rounds of censuses
in Africa, no ad hoc PES was undertaken in: BotsvJana (1971), the GalTbia (1969),
Lesotho (1966), Libyan Arab Jamahiriya (1973), Mburitius (1972), Sierra Leone (1974),
Somalia (1975), Sudan (1973), Swaziland (1966), Tanzania (1967 - only a regional study
WAS made), Uganda (1969) and Zambia (1969).

In the 1960 census of Ghana, the coverage and content evaluation survey was c
combined with A supplementary enquiry to collect much needed additional information.
The experience was that the PES did not serve a very useful purpose as a tool for
coverage and content evaluation. According to the census office, "the quest for
additional data on the characteristics of the population did complicate the coverage
projects and was partly responsible for SO~B of the proble~s encountered. It might be
necessary in future censuses to explore the possibility of separating coverage
projects from any udditional enquiry that might be decided upon to ensure that the
objectives of a coverage check are not compromised by the need to obtilin additional
data on the characteristics of the population" (Gill ~nd de Graft-Johnson, 1961).
Mobility, interviewer attitude to coverage, r,'(JVing re-rarence date, quality versus
quantity .. i~.e ... additio a1 charact8ristics versus checking completeness of coverage,
and changing definition of house at the two enquiries W8re the major causes for the
failure of the PES.

Un the basis of this experience, in the 1970 census of Ghatc'3, the supplementary
enquiry after the census stressed more the collEction of additional information.

Some of the African countries, however, claim tc have succeeded in getting
conclusive results from the PES. Liberia (1974) and Cameroon (1976) are important
amonr; those who could assess the coverage of pDpulation by S8X and broad age segments.
In the case of Malawi (1965) and Kenya (1959), the PES clearly indicated under­
enumeration in the census and these formed the basis for correctinz the census totals.
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In Libyan Arab JamJhiriya (1973) and Mauritius osr:) :1-,er8 'dBre no PES but data
quality and coverage were evaluated by analytical tools. In Sudan (1973), on the other
hand, in addition to analytical tools, ther8 were resurveys e.nd check surveys carried
out in specific areas and "rnung g:coups wh8!."'e douctG ~-JUJ.'b caised [;J I enurfl8rdti.on quality.
For example, after the census enumeration when preliminary population figures becarne
available, it was noted that the nomedic population was too 10"1 as con~ared with their
number recorded in the previous sample census of 1955/56 and also with estimates from
various sources. Again, the growth rates of snme 0-1' the Snuth8rn and Western provinces
were to:J ~ow. A~so; in t>HJ 8~U3 NilS prD'Jince the enUCBl'a":ion '.,.;as suspected to ~8

defective. To test these hypotheses ilnd verHy enumercltion com[lleteness for these
segrr;;:mts, the Sudan census ~uthori::ies carried out 3 :'::'su:-Vt~:y of nomads and n"ounted
check surveys in Blue r'ile. Korwofan and Ecuatorial prDvir,c:es.

The resurvey in i,jigeria carded out in 1963 after their ] 962 census is well knowr
for the controversy it generated. Such resurveys and check surveys might have serious
implications, Any vocifl3rous gmup which is not satisfied with its emji"'leriJted
population figurl3 might agitatl3 for a recount or chl3ck survey and till it is satisfil3d
with the figure, might not accept any figurl3 even though the surveys might have been
coriducted in the rmst scientific v.ay. It is I3ssential that no scope 's givl3n for any
segment or group of population to suspect covl3rdge.

As it is quite feasible that certain difficult areas or segments might be less
completely enumerated as compared with the o~hers, a representative sample of areas on
a national basis should still be covl3red to obtain information on ideas about the
nJlative covl3rage of such segments so that an estimate of the true value can be calculatl3d.

Since it is not always possibll3 ~o fl~d reliable data from alternativl3 sources,
the general recommendation by ECA curing the 1970 round of population censuses in
African countries was that ad hoc post enumeration surveys should De cone for evaluating
the census data. IUso, it was stressed during the sGcond meeting of the African Census
Programme country experts held in Addis P.babe ~n 1374 that cec,sus evaluation should
consist of coverage rathEir than content checking when a PES i,; undertakl3n to evaluate
the census da"':a. For 2""'T'0~S of CQrlten~. the ~[l~~,-:', =:4-.- shc'.JlC b3 c\J~lLat8d by using
methods of dermgraphic analyses.

Even thu'Jgh LiiB experience of Afd.can cou!ltries in carrying our: PES is still
inadequate, the cormon feature of those fel'J PES carried Ollt is that they utilised ths
availaLJle area frames 3f'd j-:IdpS 2l:1d Cii.Cj net att8tT~L. to E\lall..',jL8 "..:hE; a~j8ouacy of the
cartographic aC1d otill3r ar13a1 preparations of the census. Thus, it seems that what was
done was an appraisal of pO[lulation count within th'3 rid ;.'.1it"d ar3as and tharl3 was no
attempt to check c,Jrrp~8tEn8SS of ore21 coverage. Soma of L18 r"ajor factors contributing
to the failure of PES werl3: (i) ~opu1ation mobility, Ci.i] unrecognisable boundaries of
sarrple areas, (iii) \lar),'iilg r,an-en of persons and rTrBlljl COr:TflO:1 nClrrJ8s, 2nd (iv) general
fatigue of 8n~merators"
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INDIRECT METHODS - ANALYTICAL TECHNIQUES

Among the indirect methods we have two broad categories - external and internal
consistency checks. In the former, \'Ie compare the census result with other external
evidence to arrive at the relative acceptability of the census results. In the internal
consistency checks, we analyse the data and check whether a broad picture of the
reliability of the various infoIm3tion collected emerges. The reliability or otherwise
is measured by the criteria of consistency andlor convergency of the pararmter5 and
other indices derived from the data such as the age ratio, sex ratio and joint score
rrethods of age sex data evaluation, consideration of growth races, survival ratios
and mean age oi" population (by sex), mean age of fertility etc. Vital parameters
derived from the data Ly the application of diverse analytical tools especially
developed for -e.1e 3nalyses and interpretation of defective and incomplete data, are
compared for consistency and ccnv8rgency.

Even though, as injicated eerlier, indirect methods aI~ not V8IY powerful in the
evaluation of coverage, still under certain conditions these tools could be used with
care to arrive at possibilities uf erIDes in cove"'age.

EXTERNAL CONSISTENCY CHECKS

Une of the most i~portant external consistency check is through the use of what
is called the 'balancing equation'. Since a population changes by births, deaths and
migration, this method utilises any information on these to aprraise population figures.
For example, :if there are two f,numerations, cne could utilise data from \lit"l statistics
and migration figures to obtain a balancing equation~

p = P + B - 0 .~ I - E , where
Pl and Po are r~spec~ively populations at the second and first enumerations, B, 0,
I and E are recp8ctivoly the births, deaths, imnigration and emigration figures during
the intercens21 interval. Thi,s equation can be applied for age-sex groups provided
such detailed data dre available.

As an illustr~tion, let us consider the non-Libyen Arab Jamahiriya population
enumerated in the 1954 end 1973 censucss af Libya. Th£ore WaS a gro'Ah in the
population from 43,000 in 1364 to no, ODD in 1973. During :-he interval there were
;(36,700 irrrnigrani:s 2nd ]21, "on roc' fTC''itS. L'rfo,:,t,-,n~t"J y. stdicU cs of births and
deaths are nor, available for the entire pe,_'iod. For the pericd 1972-73 we can
calculate a natuLal gi~v(th rate 'based O~ births and deaths, as 1.4%. Since the age­
sex balance ""as bet~er in the pE'riod pnovious to 1973, it coulee be that the natural
growth rate "'as c1C,,:h hi,g'""r. A~ ieferage gro'wth rate, of 1.9% per annum would
satisfy the bE.le"'cing equetion in this cuse. This g,~wth rate is quite feasible for
the pericd and hence it co~ld lJ8 assum8d that the enumerations are consistent with the
other aV2'_lable iro-fonmtion (vital ,3~d migration statistics).

In countrios v/here census data themselves are sus,Ject, vital and migration
statistics are eith8r not avai18ble or are grossly deficient, Again, as in tho above
exarrple cited, the detailed figures might no-/: be avaiJable. One modification we
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introduced in the balancing equation is the substitution of detailed birth and
death figures by the natural growth rate. Thus a modified version of the
equation is~

Pl = Po + NG ~ Me • where

NG and MG denote respectively natural and migration growth.
four components, we need only the net effects of natural and

Thus instead of the
migration growth.

In cases where migration is known, as in the example cited, we can proceed
as illustrated. B'Jt the c'c,uation becoITBs simpler, if lnigration can be assumed
negligible. The equat.ion then wi 11 be~

Pl = Po + NG

Here also the equation can be ccnsidered for age sex groups sepal~tely, provided
such detailed data are available. In most cases, unfortunately such information
are not available and one can apply the method only for the total population,
perhaps by sex.

Let us iJ lustrate the metllod by using information from the 1948, 1960 and
1970 censuses of Ghana and the 1954, 1964 and 1973 censuses of Libyan Arab
Jamahiriya. Table 1 gives the intRrcensal growth rates by sex. In the case of
Ghana migration figures are not available but in the case of Libya such figures
could be obtained (but not by sex) from the 1973 census. Hence for Libya both
the adjusted and unadju5ced growth rates are provided.

Table 1. Intercensal growth rates (annual geometric" ­
Ghana and Libyan Arab Jamahiriya(Libyansl

GHAC!A LIBYA LIBYAladjusted 1
1948-60 1960-70 1954-64 1964-73 1954-64 1964-73..

Male .0[r17 .0225 .0385 .0332 .03C5 .0333
Female .W18 .0263 .0378 .0354

Obviously. the grm.;ch rcltas in thee earl ier perbd al'e higher than the latter period.
This is not pJ,cusi;Jle, unless EJither fGrtility fell or rrorblity increased. In the
case of Ghani" '.t c~uld oiso b8 due to ,nigl'a;;ion. But, actually -From overy evidence,
it is known th~r migratio~ was h~~vier between 1945-50 than before and there was an
exodus after 1909. In Lihya, on the other hand, U;cJre was a slight over reporting
in 1964 due to a~ impending elec.tion. Thus a large under"enumerat:'.on in the earliest
census seems to emerge. A130, it looks that the latest census might have enumerated
most of the populaL::m.

A relatecl method based on calculation of surJival ratios of groups is yet
another tool, even though this is strictly an intern~l consistency technique and will
thus be considered in the next section.



L _

- 25 -

Other' types of external conSlscency checks are those based on comparisons of
specific age-sex groups in the census with data from ol;her sources. For example,
children of school age, school going children, persons of voting age, working age,
etc. could be compared with datn from school statistics, labour bureaux, electoral
rolls, rationing authorities etc. However, one has to be cautious in interpreting
the findings, as sometimes, it is known that the independent external SOUl~es used
for comparison might be subjected to similar types of errors as those in censuses
or may have different types and magnitudes of biases and errors and hence may not
be strictly comparable.

As an illustration of the application of the methcd, let us consider the non­
Libyan workers from the 197:1 census and the independent d.'ltJ from !;~8 nTPpO'"Flr
statistics. The census showed 117,524 persons of non'-Libyan origin reported as
workers in the country as of 1 August 1973. The regist'3red numbers were 117,344 as
On 20 June 1973 and 125,000 on 20 September 1973. Since it is known that during the
census time a few expatriate teachers were not included in the count, the two systems
seem to be consistent within reasonable limits.

Another data compared is of children in primary schools. The Ministry of
Education compiles statistics on number of children in schools and in 1973 there were
259,729 males and 196,131 female children in schools as against the census figures of
250,556 males and 184,329 females. The timing of the two systems might have brought
in some of the differences. Otherwise there is good agreement.

It is important to point out that all the above methods arB not conclusive and
even if perfect agreement is shown between the two sets of data, one cannot conclude
that they are acceptable. This is because compensatory errors could vitiate
conclusions, or that both systems may be riddled with same or similar types of errors
or biases. These are necessary conditions for acceptability of data but are not
sufficient. One has to carry out other exhaustive tests before final conclusions can
be drawn. Some of these will be described below, but they also are not entirely free
from the defects mentioned earlier.

INTERNAL CONSISTENCY CHECKS

Among the internal consistency checks are those based on patterns in age, sex
and other data, reasonableness or acceptability of some of the observations and
derived parameters over time and space 8tco

AGE

One of the Tl'ost important items collected in all censuses is that on age. Not
only are demographic phenomenon like fertility, mortality and migration closely related
to age, but so also are socio-economic and other characteristics. Also, ags can be
used as a tool for estimating some of the demographic parameters and in developing
societies without direct data on vital parameters, it is data on age which are
generally utilised to arrive at such parameters.
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Thus, not only is it true Uldt cgel is am, of the few infouation collected in
all censuses, it is also one of the ~DnR thoroughly examinod, analysed anj adjusted
characteristics, This perhaps is due tQ the practir;EJ" needs and uses of age data,

Though age is an easy concept to understand, when it comes to ~sasurement, there
are several problems. First of <'111, BEe could be in completed years, agfJ nearest or
next bil~h day BeC, What is a year? Tc a Western man or to one who is familiar with
that system it connotes a solar year, But to a MlJsJ.i,· i~. m,,~ns a lunar year, To yet
other's, h: rffi~! be quj.te ~1 oi+'f3rent th~_ng. /\gt:>'ir:, whcd.. is a birth day? Very few
people in developing societies celebrate birthdays and no importance whatever is put
for thlJ event. Age reckor.::'"g, i.f it exists, i.e: l:c3.S,cod on lJther .=ri':eria like seniority,
number of harvests since birth, seasons, floods of rivers, positions of planets and so on.

Even though there are tremendous variations in the reckoning of age among societies,
it is possible to conve:'t age in one system approxircately to that in another, Thus the
real problem in age estimation is not the different systems adopted, it is ignorance of
when a person was burn. Deliberate misstatem8nts of age due to one reason or the other
could create problems,

When ages are not known to the respondents. they are estimated either by them or
by others (including the enunJerator). The first apwoximation in the estimation process
of age is to put a person into one of the appropriate decennial groups, Thus a large
nUiTIber of persons ara roportod as aged 10,20, 30, ." When efforts are nBde to esti~ate

age rrore accurately within decennial groups, the teno!3ncy is to allocate persons to mid
points in the ranges. Thus digit 5 "(Jeres out as a second preferred digit. Still
further approxiC"ation ',o,;ithin the five year groups coupled with preference for even over
odd digits in many sociBties bring in the phenomenon of large percer:tage of population
being reported with end digits 2, 4, 6 and S and very few being reported with end digits
L 3, 7 and g. This kind of c1igit profomnc8 or age heaping has ueen notej in a large
number of developir,g countries, However, the tempo of proferenoe or avoid3nce of
specifie digits vari~~s Jvnr -the age rac,g3" For 8x3rnp18," by age ::)0 and over, -:'-:he per­
centags of those ItJith end digits 0 and 5 is r-Iuch L3rgE!r t:han -~hose i_n the younger ages.
By age 70 .. most; of t~c P:JG;';~3 ,In:·; r~~:lc:;:-~:c'd in 2';_:; ~::_:::":'ib -:,. 0 uno..) fLW in S. Rarely
do we find anyone repDl·terl with eCid digi.+:.s other tha" 0 and 5 at the old ages, Fer
example .. the ole:lded pec~ent2res at various dii.-:its r'flDO!'tBd at the 1973 census of SLidan
given below cJ-early "hOi-JS tho overwhelmbg attraction for digits lJ and 5 and
repulsion of ood Giglts like 1, 3, 7 and 9,

Toble :, ~~yer' S~!c8I1j~cJ~£c8ntage~by s8x--=-_Suda~J..9?1
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---------------
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Again, for the same data, whereas around 50 per cent were reported with end digits
o and 5 among those aged 50-59, the corresponding percentage among those aged 20-29 was
only 31 and those aged 60-69 was near 60. A systematic increase in the preference for
digits 0 and 5 are seen in such reportings.

Many methods have been tried to arrive at better quality of age data. One ~Bthod

is to ask for age next birthday Dr age nearest birthday. But the experience has been
that this just shifts the. preference to other digits. Another approach is to ask the
year of birth instead of age as in the 1969 census of Zambia. This also did not help
as the preference shifted to year of birth resulting in preference for digits 9 and 4
because the census was in a year ending in digit 9. On the othe~ hand, the question
on year of birth might result in larger proportions of age not stated, as noted in the
1974 sample census of Zambia where about a fifth of the population were returned as
'age not stated category'.

If enumerators are cautioned about the occurrence of digit preference, then it
may result in other types of preferences as happened in the case of the national
demographic survey of Guinea carried out in 196~ when the preferred digits became
1, 4, 9 and 6 and overwhelmingly 0 und 5 were avoided.

One method recommended in cases where possible, is the use of historical calendars
or documentary evidence. For instance, the 1973 census of Libyan Arab Jamahariya
utilised the identity cards issued to the citizens for the estimation of age. But it was
noticed that age had been estimated at the time of issue of these documents and the
reference date used seems to be 1964 (the previous census). Since.. digits 0 and 5 were
preponderately returned at the time of issue of these cards, the effect was that in
1973 a large proportion of the population were returned with ages ending in digits 9 and
4. Those whose ages were estimated without reference to these cards, however, had the
usual preference for digits 0 and 5, as shown in table 3.

Table 3. Myer's blended percentages by sex - Documented and
estimated ages, Libyan Arab Jamahiriya, 197~

DIGIT
0 1 2 3 4 5 6 7 8 9

M 7.9 9.9 8.4 9.8 14.0 9.2 8.5 10.4 7.6 14.4
Document

F 8.7 9.1 8.0 10.3 13.7 10.8 7.9 9.7 7.6 14.3

M 14.2 8.1 10.0 9.3 9.1 14.2 8.4 9.4 9.6 7.9
Estimate

F 23.0 5.3 8.1 6.3 6.5 2.0.9 6.7 7.7 9.3 6.0

Even though another type of error appeared in the age data, one important finding
was that for small children this method might not be in too much error and hence in the
future this method might improve data quality on age. Also there will be more
consistency on age data over time even for the others whose ages in the document might
be in error.
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The use of historicalcalander5 might bring in preferences for certain ages
because of the reporting of a large nu~ber of events around important dates as happened
in the Sudan 1973 census when dates of births were mostly clustered around significant
historical events like the May 1959 revolution. the independence of the country etc.

In addition to preferences and avoidances of certain digits, there are preferences
or avoidances of certain ages. Age 13 is usually avoided, except in the 1970 census of
Ghana. Preference for age 30 as noted in the Liberian census of 1974 might be du to the
conception of older and younger persons. A person aged 31 or over is considered as old
whereas those less than 30 are young. Thus 30 becomes the dividing line between the two
groups and the fact that 0 is a preferred digit adds to the attraction and thus age 30
comes out to be the modal age. Because of certain legal requirements or benefits some­
times ages 18 or 21 are preferred. Another phenomenon observed is a shift of small
children to ages 5 or 7 owing to minimum age at entry into schools.

Certain ages could be overwhelmingly reported if they become cut off points for
some characteristics. For example, if age 12 is considered as the minimum age at entry
into labour force, this can either push persons up or down that age. Such errors also
could arise when certain detailed information are required only for persons above a
stipulated age. For instance, if fertility data are only for those aged 15 and above,
then.there would be a tendency to push persons to younger ages. Similarly for manpower
and labour force data. However, if there is a payment for this kind of added work, it
could result in an opposite pattern.

Thus single year of age data are affected by several types of errors and biases,
but all the same it is highly l~commended that every effort be. made to collect such
information.

Even when data are presented in five year or other age groupings, certain undulations
are noticed for several reasons. Someti~es there are omissions of persons of certain age
groups and other times this may be due to pushing persons across critical age boundaries.

One of the commonl~st observations in developing countries is the relative shortage
of infants and children in enumeration. This could be due to deliberate omission, mis­
understanding of the scope of census or age estimation error. In societies where infant
and early childhood rnor:ality is high, the fear of the evil eye is an important factor
affecting coverage of this age segment. The coverage could be more for one sex than for
the other. It could also be that deliberately the sex is misreported. For example, in
some societies the female child is not considered as important as a male child and in
such cases the reporting of female children, female births etc. could be less than
expected. On the other hand, in SO~8 others, because of the fear of the evil eye, not
only is a male child hidden from strangers but there are instances as in Kenya and other
Eastern, Central and Southern African countries of male children being reported as female
to confuse the evil spirits (ECA, 1979). In many societies, a small child is not
considered as a personality and hence is not included in counting and in some others it
might be due to the high mortality which takes away a large proportion of the children
and makes the parents think that the children may not survive for long and hence there is
no point in including them in the household. Of course in many communities, counting per
se is taboo and wrong figures are deliberately supplied to avoid retribution from God.
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In some casas children aged 3 Or' 4 are repcrted as 5, 6 Or' 7 to enable them to be
enrolled in schocls. One rsason attributed for th2 bloating of the 5-9 age group in
census enumerations is this kind of shiftinr;. Some older children also might be reported
as younger for similar reasons, The 1973 cens':s 0+ 1_~tyal1 Arab Jamahiriya indicated that
such bloating of the age group 5-9 years might have happened awing to the provision of
educational facilities in recent years.. In a ne;,hb'J'Jring covntry - Sudan .. such a
phenomenon has b'3en observed. Here, when a child is z:dmitted t:' a schoel, the
authorities estimate the year of birth such that it ccincide.s with the minimum age at
entry into school. After es·t:irTuting the Y8ar G1~ birt I, ~ ~J.2 G.Tls 2ild rrorth of birth
are given as 1 January. Thl's we see aITDng educated Sucanese a large proportion with
birth date falling nn 1 January. In societies ,,,herg eCl.'coaticn is free, compulsory or
has i.nmediate rronetary or :JthB:' :.l8r cfits for ttjE) ~1C::r ~~p-:"3 or children and 'whl3re the
parents are becoming aware of the need for and imp'Jrtance of education in modern living,
there will be a large increase in the entry into the education system from younger and
older children and the reported age might be affscted.

In societies where children are liked and the extended family system exists, a
dejure count might r'8sult in some duplication 0+ VAry young ~hildren as they may be
reported by ITDre than one household where they spend their t iroo. Such dupl icaticn is
suspected in the 1955/56 sarrp18 census of Sudan, especially in ruri'll parts.

The reporting of age of males and females differs at ,uberty and post-puberty
ages. Young unmarried girls usually are reported as younger th?n their true age.
However, if they are marriGd and have children, they are rGported as older but within
the reproductive age group. One can notice a Deficit of males in the reproductive ages
and an excess of females. Part of the rrule deficit in the young adult ages might be3 due
to their mobility. Lleficits of males aged lS-29 h,oe been noted, for example, in the
1967 census of Tanzania.

In a society where knc1>Jledge of 3ge Or' datl~ of birth is not 0+ any impJrtance and
even when it has advantage but people are illiterate, ignorant or apathetic, then one
finds that the enumerator faces the problem of a large segmant 0"' the populabon who are
unable to report their date of birth Or' appc'oxima'cL ,3g0. d:Jually, the enumerator has to
estimate the aRe of every person in the household - chose whom he sees and many whom he
does not see. HE utilises a caleneal' of historical events, age-grade sohorts,
phsiological changes, documentary or or.her evidence. physical appearance, marital and
fertility status, seniority among merrbers in household, relationship of merrbers etc.
In the 1962 census of Liberic< frr inst.ance .. it ::_2 r'"n'-rt,:?c.' .~~~.""l~- I'1c!"'s th::m 90 per c8nt
of pecple hed tr8~.r aS8s 83tit,"e-sed.

In spite of ell these i+.. is ~lIite possible :-hat 5 rJme p(Jr~~Grs might still be
reported as 'age not stated'. In most countries where people have not reported their
ages, imputation is done at the office based on other charaeteric,tics, Serious
reservations have been raised about imput;otlons etc, and every effort must be made to
collect all infonnation in the field itself (Banister, "980), It is much easier and
safer to estimate ages of persons while st'.ll in the field.
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When age data sho"" undulations, they could be S.eJn'Jine reflections of past
behaviour of fertility, rrortality and migration. In roost ceses, if these filctors
could be assumed not to have much "Hec: on specifin Clf'8 ['raul's, th'Jn the progression
of population from one age group to the next snocJ:C1 be; rrlJr8 or less smooth. An age
pyramid distinguishing "81es and females would be Fl gClod graphic"l representation em,!
would compare not only age prof,ression but also sexwiE,e diffsrentials.

For quantification, the calculatlon of age l""'::=jticis ',','Q'.Jld be JSRful. ThE UN
definition of an age ratio (jS hundred times tlv~ r~\:io o+' population in an age group to
the average in adjacent ,groups has been modified by Zelnik (Shryock and Siegel, 1973)
vlho defined it as hundred tim8s the ratic of flllC)iJbtL)n in an ugc group teo thfl averag8
of itself with the two adjacent groups and by Ramachandran (1980) who modified it by
considering in the denominator a we:if,hted average of tho three groups as taken by Z81nik
but gave double weight for the ",id group, The rrodificatiofls were instituted to rerrove
some of the biases in the age ratio as defined by the United Nations. The third method
not only removes some of the biases, it also accounts for digit preferenoe errors, which
are usually preponderant in data.

These ratios are calculated separately by sex and of necossity the groups shuuld
all have the same number uf individual ages in there. The age ratios generally should
not fluctuate too far' from 100. Thus, an index of veri:ical consistency can be taken as
an average of the sum of absolute deviations of age rados from 100. This is called
the age ratio score.

One method of reducing undulations in thE data is by grouping the population intu
appropriate or broad growps. For example, one of the usual types of fluctuations is that
brought by the excessive digit preference. 8y grQuping the datu in such a way as to put
the preferred digits in the middle of the "roup a reduction of some of the fluctuations
mey be effected. Sometirres, unequal age grollps might have to bo fanned when one digit
exerts tremendous attract ion of neighbouring digits, aE; usually happens with digit O.
In such a case the group might include dcgits 7, S, 9, 0, 1, 2 and 3 with the next group
having digits 4, 5 2nd 6 only. The choice of grouping could be determined either by
basing on blended percen+:'ages (Myer' s ~ CarY'18r' s Or' ?<;1~lEl:;halldr2nI G (Ccrr'ier, 1959;
Myers, 1946 and Ramanchandran, 1965) or using the criteria of minimum joint score. Table
4 presents the ,'Iyer' 5 blB'lded sums ,me: un sr:cres for varbu2 age groupings based on the
1973 census data from the Northern region of Sudiln. It is obvious that whereas the
blended surrs arB lowest fDr group 3-7 for '11alr~s, it: is 4-6 for femalos. Overall the
4-[3 grouping shows the 19ast SUr:-I. SLt tha picture Ot~~Jict8ci Ly the score method is
opposite, i.e" the score is largest for 4-8 p;mllping. It looks the bost grouping
would be 2-E or 3-7.

Table 4. Sum of blended percentages and age ratio. sex ratio and joint scores

Under various quinary agG groupings, I~orth Region Sudan, 1973

Grouping Blended Age ratio Sex ratio Joint
sum score score score

Male FernIe Male Female

0 - 4 48.67 45.68 16,66 19.63 9.69 65.36
1 - 5 47.85 46.49 15.95 19,70 10.03 65.74
-, - ::; 48.91 47.67 12.32 16.86 lLOl 62.~:1"-
3 - 7 46.92 47.59 12.13 16.51 11.11 63.97
4 - EJ 51.)1 50.Bl 16.DLI 21.38 lL68 7?42
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If unconventional age gruups are necessitated by the quality of the data, then
the usual age grouping could be derived by appropriate interpolation fO~llae.

One of the important problems is that even though it rcay be indicated that an
unconventional age grouping is more suited to the data in a country, tabulation of
characteristics like fertility, mortality, economic activLy etc. are made for the
conventional and quinary age gI'Gup~. It has beun no~sd, for eX31,'(Jle, in ~he 1960
census of Ghi'.na·, because of digit preference, economic activity rates for fercales
showed a zig zag pattern. It would have been better if the tabulations were prepared
for the most suit8d age groupings ~nd then interpolated to arriv8 at conventional ~ge

groupings for naUo:-'3l ar:i intern3ticnaJ. comparability.

The fluctuations in the age ratios can be seen from the 'Following table (table 5)
based on age reportings from son~ African countries froln their latest available census.
The higher fluctuation among the data for females is clear as also the effect of digit
preferencs on the ratios.

Table 5. Age ratios for some African countries around 1970
---~_.-

r~ale

----

Country Gh8na CI970) Kenya (1969 ) Libya CIS73) Uganda fl~69) lamia CI969 )

/\:;8_

5- 9 113 103 105 99 104
lC-14 91 97 100 100 96
15-19 97 9a 65 91 9,1
20··24 89 94 95 88 8';:,'
25-29 102 99 100 109 I,ll
30-3~ 103 93 91 100 96
35-3S lU1 lOG 107 j.03 115
1.0-44 ge 91 99 93 BS
45-1f9 98 106 108 98 lJ.6
50-54 109 92 S4 'll eo
55-59 7EJ 98 90 79 142
60-64 121 108 lC. 124 64

..._----- .. --- --_._-,---- ._-
Fermle

----
5- 9 114- lO1 Ice 101 106

10-14 89 92 96 91 58
15-19 88 98 84 9-' 90'L

20-24 104 34 93 96 11.0
25-29 102 110 108 1.12 97
30-3; 103 89 84 97 102
35-39 92 106 118 97 we:
40-44 102 94 91 99 88
1[5-49 89 96 108 C9 lC9
~J-5·1 1.~5 105 96 125 O~)

~~

55-59 72 88 82 69 lC'3
60-6" 1.'6 114 116 139 83
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SEX

Sex is another most important' characteristics in demographic enqulrles. Many
demographic, socio-economic characteristics are sex specific. Data classified by sex
not only have analytical importanqe, but often they can be used as tools of evaluation.

Even though the definition and classification of sex are easy and sex is generally
easily ascertainable, still census data have their due share uf problems arising from
classification of data by sex. As mentioned earlier, there are severdl IBasons why one
sex or the other is either misreported, wrongly reported or not fully reported.
Reporting of male children as female, wrong reporting of age for specific sex groups and
omission or duplication of one sex group or ,the other have been noted in censuses. There
are some African societi"is vlhere the male and female names are sometimes similar or
even the same. In some others the female name could be different from the male only
fDr the last consDnant (fDr example some Arabic names). Great care should be taken tD
instruct the enumerators tD fill up the sex and relationship columns, even if they look
obvious and redundant to them. Otherwise, what happened in the 1970 census of the
Philippines where because in some schedules the sex and relationship columns were not
filled up in the field but had tD be imputed in the Dffice (Manila), many males were
wrongly edited as ferrele because the ending of many male names are 'D' and female names
'a' and an '0' cDuld be written similar to an 'a' but not vice versa.

It has been nDted that coding male and female as '1' and '2' respectively might
lead tD errors, if care is not taken to write these nurrbers.very legibly. It seems
better tD code them as 'M' and 'F' or '1' and '3', as dDne by the ECA in their recent
Zambian survey data (ECA, 1951).

One common ,eature of African age data is that females report themselves to be in
the reproductive ages even when they are younger or older. For men, the usual pattern
is for them to eXMggerate their ages so that the proportion of old males is not in tune
with the mortality pattern and level. Thus the sex ratio at the reproductive ages will
be IDw and it will be high at older ages. AlsD the sex ratio at the very YDung ages are
usually very IDw, perhaps due tD DmissiDn Df male babies or wrong re~orti~g of sex or
shifting (S88 tLb18 6).

Tab18 6. £·ex ratios by age for some African countries around 1970,._-----

Country Ghana (1970) Kenya (1969) Uganda (1969 ) Zc;crbia (969)

Age

0- 4 99 10" 95 97
5- 9 101 103 100 99

10-14 105 U8 110 J07
15-19 105 103 100 94
20-24 81 95 89 70
25-29 85 85 93 78
30-34 89 94 102 51
35-39 102 95 109 99
40-44 99 96 104 102
45-49 113 105 113 112
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One method of detecting age shifting is by the calculation of mean age of the
population. There should not be much of a sex differential. As an illustration. for
the Sudan. the 1973 cenous data produced mean ages of males and females as 22.3and ?2. f ).

Not only are they hirh, the male value should have been lower than the female. This
exaggeration of age is clearly reflected in the mean age of the fertility schedule in
Sudan of 25.5 which is too high for an early, universal marriage society.

Another evidence for sex reporting errors is by the use of the reverse survival
ratio method. The male and female birth rates should not vary much. The application of
the reverse projection method would bring forward the age shifting errors by showing
that whereas in the case of the male, the reversed population at old ages would be very
largel in the case of the female, the opposite would occur. Incidentally, the
application of the forward projection method would indicate an opposite trend - the male
survivors at older ages would be very few and those among females quite large.

Thus. in addition to differential age shifting for the two sexes, there could also
be differences in coverage. A principal tool to detect such errors and biases is through
calculation of sex ratios by age (sex ratio defined as males per 100 females). The sex
ratiQ at ~birth is usually above 100 and does not show much variation over time. In
African societies not subject to considerable out-migration it is usually observed to lie
between 102-104. The effect of mortality is generally to reduce the sex "atio by age
with certain specific causes like maternal mortality dampening or slightly reversing
the pattern. Sex r~tios are usually calculated for comparable age groups only of the
two sex89.

Since sex ratios generally decline from one age group to the other, an index of
horizontal consistency can be defined as the average of the sum of absolute deviations
of consecutive sex ratios. But. if one wishes to account for the curvilinearity of sex
ratios by age, it looks as if a better index would be an average of the sum of absolute
second differences. It is advisable to restrict the calculation of the ratios to age
groups with the same number of individual ages in them and exclude the extreme ages (old
ages-due to small numbers involved). This gives the sex ratio score.

VERTICAL AND HORIZONTAL CONSISTENCY CHECKS

Based on the age ratio by sex and sex ratio scores. the United Nations has deriveo
an index of accuracy of age-sex data by taking the sum of the male and female age ratio
scores and three times the sex ratio score. This is known as the Joint Score. The
larger weight of three given to sex ratio score is due to its lesser variability as
compared with age ratio scores. It is not clear why the weight should be 3. One
method of determining the weights seems to be to base it on discriminatory or
classificatory analysis with the constraint that the male and female age ratio scores
should have equal weights.
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Experience indicates that if the joint score is less than 20, then the data
could be considered reliable. Between 20 and 40 the data may be considered usable but
might need adjustment and one has to be cautious in the interpretation of results based
on such data. When it is between 40 and 60, it is considered deficient and care should
be exercised in the use and interpretation of the data and massive adjustments might be
called for. Beyond 60, the data is considered grossly deficient and it is risky to
utilise such data for any inference.

For example, the age ratio, sex ratio and joint scores for Libya from the 1954,
1964 and 1973 censuses given in table 7 clearly indicate that whereas the recent data
might be considered usable, the 1954 data seems grossly deficient and the 1964 data is
intermediate. Since the sex ratio score contributes largely to the joint score, any
error in sex distribution is reflected. In Libya, the high sex ratio of the population
might be partly due to omission of females and partly a reflection of the actual
situation which shows mortality. Thus part of the increase in the joint score could be
through genuine reasons and the score exaggerates somewhat the poor quality of data.

Table 7. Age ratios, sex ratio and joint scores - 1954, 1964 and 1976 (Libyan)

Year age ratio score sex ratio score Joint score
Male Female

1954 16.0 31.5 19.4 105.7

1964 13,4 21.1 14.4 77.7

1973 5.6 10.9 6.1 34.8

In the case of Sudan, the 1973 data gave a male age ratio score of 17.7, a female
age ratio soore of ~0.7 and a sex ratio score of 9.6 resulting in a joint score of 67.2
which clearly indicates the poor quality of the data" Detailed analyses showed not only
age-sex reporting error's, there was also suspected to be massive omission of parts of
the population in some parts of the country.

DIAGONAL CONSISTENCY CHECKS

The age and sex ratios give the two dimensions - vertical and horizontal - in the
evaluation of the consistency of data. There is yet a third dimension, i.e., diagonal
consistency - based on survival ratios of cohorts. These ratios could be for specific
age groups or for open ended ages. The latter type of ratios are not much affected by
age reporting, but this becomes their weakness as a tool for evaluation.

Table 8 and 9 present respectively the intercensal quinary and open ended (overall)
survival ratios for the Libyan population from the 1954, 1964 and 1973 censuses. Whereas
many survival ratios in table 8 are larger than unity and others are near unity for the
period 1954-64, for 1964-73 only one or two are above unity and others are not unduly
large. The oeverall ratios are all below unity, but the ratios for the earlier period
are abnormally large and larger than for the later period.
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Table 8. Intercensal surviv"l mtios by age and sex
1954/64 and 1964/73 (Libyan)

---1954764----- . ---1964173
Age ~lale F'3n8l8 r~al8 Fermle

0- 4 l.1104 .94~:~ 1.0346 .991~

5- 9 .8739 . [1',70 • fLAO .7017
10-14 1 ~ 041L:J 1,1':35 .dSCG .911']
15-19 1.3101 l.45n l.OD9 l.0747
20-24 10 O[~G J.lil~2 oPt.'1/ " ,~,S4,3

25-29 .965.2 .9134 .7931 .7655
30-34 .9681 .91)3" .6870 .8533
35-39 .. ~l534 .£\495 ,[3793 .9010
40-44 l.0471 .8922 .9U3 .8681
45-49 •858iJ .7074 .8387 . tJ321

Table 9. Overall survival ratios by age and sex ­
1954/64 and 1964/73 (Libyan)

1954/64 1964173
Age r'lale Female Male Female

0 + 4 .9797 <9509 .8722' .8726
5 + .95eJ .S517 . PoiJ68 .8450

10 + .9741 .9697 .0397 .0596
15 + .96:Cl .. 9415 .8375 .8491
20 + .9043 .8596 .8077 .8112
::'5 + .8735 .3077 .7996 .80:,6
30 + .8474 .7831 .8011 .8064
35 + .6172 .7125 ,7,l31LJ .7944

The under-enumeration in 1954, the 31ight oller-enumeration in 1964 and the age
shifting all seem to have brought fOThiard thB undulations in the ratios. Some sex
selectiveness in enumeration and coverage also is shown up by the ratios.

In addition to the index suggested earlier, one could use the Brass logit or other
methods to those survival ;catios anc calculate Tife L"bles anr! ether mortality estirrates.
It would immediately become obvious the" th8 life table haseG un the 1954/64 ratios would
be unrealistic. Yet another approach is the one suggested by UN where the survival
ratios are converted to rrortulity levels either using rmdel life tables or other
analogies. The fluctuations and the unrealistically huge levels would indicate the
errors and biases in the data.
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OTHER INTERi~AL CONSISTENCY CHECKS BASED DrJ STRUCTURE OF POPULATION,
COMPAf,ISOr'J WITH MODELS, CALCULP,TIOi'J OF RATIOS etc.

One attempt wor:h tryin~ is to match the observed a~e-sex data "lith models or
analogies. Either the ratios of percentages at various ages or differences of
cUl1Ulatad percentages could be considered. In the first case the sum of absolute
deviations frem unity could,be the criterion, whereas for the Idtter it could be
the sum of absolute differences themselves. If 50m3 vital parameters are known, the
the matching is easy. If not, ::!"'ial 3m-1, srro;~ mifJ'.- inc;icotc '..'\Ihich set I/JOuld produce
the least deviations and the parameters shown by the set with least deviation could
be corrpared with thOSE) from other SOUrc8S, A similar procedure hilS been suggested in
UN Manual IV (UN, 196/'J for s~udyinG coatterns of e:'rers i,~ a::;8-2Ex data.

Yet another fruitful method is besed on severiil tyoes of ratios obtained -from the
reported data. For example, child worren ratio, ohild adult ratio, dependency ratio etc.
could be computed and compared with model values. Table 10 presents some results from
the application of the method to the 1973 Sudanese elata. A trial and error mathod may
have to be applied before conclusions can be drawn,

Table 10. Special ratios based on 197~ I1ge sex data and on nudels

Ratio Sex Sudan [40del' Ratio SEX Sudan f40del'

P5- 14 M .358 .320 PO-4 ~1 .441 .419

P5+ F .333 .313 P15-44 F .389 .412

P5- 9
p

M .51? .397 ' 0-9 rfl •ell5 .694

PZO- 49 F .44Ll .369 P15- 49 F .724 .681

PO-14 r1 .888 .792 uepend- i4 1.079 .944

P15+
ency

F .809 .763 Ratio F .955 .936

'The rrodel was selected after several trial and error approaches and is the
Coale-Oemeny No~th model stable populBtion with level 11 and growth rate 2.5%

Even though these1l18thods are laborious, it looks that the computer can be used for
carrying out the matching process, once the inputs are fed into the corrputer. Another
similar procedure worth trying is that suggested by Brass (Brass and :Jthers, 1966).
In this method the agB equivalents of the deviations of the cumulated percentages at
ages upto 5, 10 .,. are plottec and the highest and lcwest deviations are utilised to
select an upper and lower stable population. It looks that an ilverage of the upper and
lower might fit the dat3 on hand.
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METHODS BASED ON ANALYTICAL MANIPULATION OF AGE SEX DATA

We have already r3ferred to the application of projection (reverse and forward)
for the evaluation of d~ta and for derlvation of vital parameters. In the calculation
of birth rates based on reverse projection of population at your ages, whereas the
reversal of the entire population is recommended in most cases, in cases where
migration is substantial, it looks batter to apply a r:::st",i~t8d r8':erse projection of
the young ages only.

une import~nt application of forward projection is that suggested by Coale-Demeny
(UN, 1967). In this method" the enurrerated population is projected by using various
survival ratios and the survived populations are comparsd with a late!' enLrerated
population. Since reporting errors could vitiate the results, the method suggests
using 7 or 9 values of the survived populations and the roodian value of level of
mortality is recommended as depicting the mortality condition of the period. The
method Obviously needs data from two enumerations but these need not Le 5 Dr 10 years
apart. However, since survival ratios from models are generally available in quinary
ages and age data also may be in quinary ages, it is advantageous if the intercensal
interval is a multiple of 5 or the period could be made a multiple of 5•

. Table 11 produces the results of the application of the method to the 1973 Libyan
data. The median levels come to 12.5 for males and 10.5 for females - with average 11.5
Even though the average looks reasonable, the wide difference between the sexes is
indicative of arrcrs in the data. There was in fact a substantial pushing dawn of
persons from age 10 and above to ages 5-9. This was more So for females. The reason
seems to be (i) the instruction to enumerators to fill up ecor,omic activity and marital
status and fertility questions for thnse aged 10 and above (ii) some shifting of
children aged 10-14 to ages 5-9 owing to schooling.

Table 11. sex under various
with estimated 1974

Male Female
Age -Population Projected f10rtality Population Pro'eded- MortalityJ

in 1974 population level in 1974 population level

10+ 680784 687313 10.5 6258L:4 627887 9.5
15+ 538065 5393lG 7~5 495558 499321 7.5
20+ 446006 445213 11.5 412055 410787 11.5
25+ 372931 374476 14.5 344229 344538 12.5
30+ 309861 :;10418 12.5 281302 279728 9.5
35+ 256748 257149 14.5 '232532 232945 10.5
40+ 203646 202588 16.5 180051 179794 13.5

'Since the intercensal interval vias 9 years, the 1973 population was carried
forNard for one year by a growth rate of 3.7%.
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A similar procedure proposed by Ramachandran and Nair (1970) is based on tables
of survival ratios which could be compared with observed ratios. The additional
infoITT\3tion needed is the intercensal growth rate. In addition to such tables based
on the Coale-Oemeny four families. Carrier and Hebcraft (1971) have given some tables
for growth rates of 1, 2 and 3 per cent based on Prass logit models. If the intercensal
growth rates are known, then this method seems easier but the differing growth rates
of age segments because of drastic fall in mortality might vitiate results.

An allied method which can be used to evaluate data and derive estimates is due
to Hardy (de Graft-Johnson and Ramachandran, 1975). In this method, the difference
between two age distribu;:ions given at two points of tim is converted into a death
rate by estimating the relation between deaths of persons alive at a first census and
those among the births of the intercensal interval. Either vital statistics or models
or analogies are used.

An important tnethod for checking consistency of age sex data is that based on
cumulated age distribution. If approximate stability can be assumed, then using
available stable models, we can derive vital parameters when some ideas are available
about growth rate, gross reproduction rate or mortality level. Table 12 illustrates
the use of this method. It is clear that for an assumed level of 13 from Coale-Oemeny
North model. the obselved age distribution indicates a growth rate of about 2.1 and
GRR of slightly more than 2.5. The fluctuation from age to age is not significant.
indicating acceptable quality of data. The UN joint score of 33.8 confirms this.

Table 12. Estimation of GRR and growth rate from cumulilted ag;e data
(using North Model level 13) - Lesotho 1976 -

Cumulated % GRR Growth rate
Upto age M F M F ~1 F

10 27.99 26.05 2.44 2.30 1.97 1. 75
15 41.21 38.59 2.65 2.47 2.26 2.01
20 51.39 49.28 2.66 2.56 2.26 2.13
25 59.81 5814 2.62 2.58 2.22 2.16
30 66.86 64.97 2.57 2.50 ;'.15 2.07
35 72. flg 70.50 2.47 2.42 2.01 1.93
40 77.74 75.26 '2.42 2.32 1.94 1.78

,~v8rage (median) 2.57 2.47 ;'.15 2.01

The complementary problem of estimating mortality level from age distribution
under assumed growth mte or GRR would also give indic"tion of data quality and level
of mortality. W'-' can derive crude birth and death rabo,s and compare with known or
estimated values. Table 13 presents the analysis of data from Lesotho, 1976.
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Table 13. Level of mortality and birth and death rates based on observed
age data and estimated growth rate and GRR (North model stable)

Cumulated Level of mortality
Age pop. % r=2.1 GRR=2.5

M F M F M F

5 14.63 13.69 16.4 18.6 7.5 5.8
10 27.99 26.05 14.7 17.6 n.5 8.3
15 41.21 38.59 11. 7 14.2 16.8 12.4
20 51.39 49.29 11.4 12.8 16.9 14.2
25 59.81 58.15 12.0 12.4 15.9 14.3
30 66.86 64.98 12.7 13.5 14.5 13.2
35 72.49 70.51 14.1 15.1 12.3 10.9
BR 39.6 35.5 38.3 36.9
OR 18.6 14.5

The median level is around 13 for male
14 for male and 12 for female based on GRR.
the data and is not far from our estimates.

and 14 for female based on growth rate and
On the whole, a level of 13 is indicated by
The fluctuations also are not much.

There are several other methods based on age data and stability of population, In
the Arriaga method (Arriaga, 1968) the stable equation:

C(x, x+4) = b exp (-r(x+2.5)) L(x, x+4), where C(x, x+4) denotes population
aged x to x+4, b is the birth and r the growth rate and L(x, x+4) is the life table
population aged x to x+4, is rewritten as

log t C(X, x+4)/L(x, x+4) l = log b - r(x+2.5) = k+mx, where m = -r and
at " a

k = log b - 2.5r.
a

This linear equation connecting the natural log of the ratio of population in an age
group to the life table population is solved by the method of least squares by taking
various life table values till the growth rates match with known value. This would
fix the life table and birth rate. Applying this method to Lesotho 1976 data, the male
and female growth rates came out as respectively 2.4 per cent and 2.2 per cent with
level 12.A higher level would increase the growth rates. Age reporting errors,
omissions etc. would affect the results.

In the Coale-Hoover method (Coale and Hoover, 1958), the stable equation is
written as:

C(X, x+4) exp (x+2.5)r = b l(x, x+4), or equivalently,

C(x, x+4) exp(x+2.5) is proportional to L(x, x+4).
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Thus with a given age distribution and growth rate, the proportional values of
L(x, x+4) from x=5 onwards are calculated. The method then is to obtain e

lO
' the

expectation of life at age 10 which is equal to T10 1110 where

T10 = L(10,14) + L(15,19) + .•. and 110 is approximately (1/20) f L(5,9)+L(10,14)l

The relation between 110 and eO can then be used to estimate the life expectation at
birth and lrortality level. The 1976 age sex data of Lesotho with growth rate of 2.1
per cent produced a male level slightly higher than 10 and a female level higher than
12 with an average near 11. The result is thus similar to the one based on Arriaga
method. The lower level indicated by this method is due to the predominance of 110 in

the value of elO which in turn determines e and the level of mortality. The usual
inflation of the age group 5-9 and some~imes 10-14 increases 110 and decreases
elO ' eo and mortality level.

In yet another method which is based on a technique proposed by Stelnitz (1956)
the stable model equation is written as

C(x+5,x+9l exp(5r)
C(x,x+4)

L(x+5,x+9)
Ux,x+4)

so that

L(x+5,.x+9) = exp(5r) C(x+5,x+9) L(x,x+4J.
C(x,x+4)

Assuming L(0,4) = k, we can relate all the other L(x,x+4) values to k and thus
T of the life table can be obtained as a function of k. After obtain T for the
oBserved data for a given growth rate, we can use a trial and error meth8d to find out
which model life table would match with this.

For the 1976 data from Lesotho, a growth rate of 2.1 per cent with the above
method produced a male level slightly higher than 14 and a female level of 17. Age
shifting and digit preference errors affected the derived levels •. To avoid some of
these errors, we can modify the method to include two unknowns k and m corresponding
respectively to L(O,4) and L(5,9) and consider two types of ratios with digits 0-4 and
5-9 respectively.

There are several other methods of using age sex data like these due to Brass,
Carrier-Hobcraft, etc. but these are mostly for deriving vital parameters than for
data evaluation and hence will not be discussed.

SOM~ METHODS OF AGE SEX DATA ADJUSTMENT

Based on the findings of the evaluation of the data, before it can be.utilised
for projection and other analytical purposes, it is necessary to adjust and smooth
the data to remove some of the inherent errors, biases, deficiencies etc. However,
the adjusted data should not only be smooth, it should also be consistent with the
demographic, socio-economic realities in the past. Thus consistency with the various
demographic parameters should be vouchsafed and not sacrificed at the altar of so
called smoothness of data. Also, the adjustment should be minimal and be specific to
take care of the types, varieties and magnitudes of the errors and deficiencies.
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There are several methods of achieving snoothness in data. Mathematical methods
are the easiest and, reed only very little information and can be carried through
rrechanically. Sut, one should oe cautious in such sinplistic rrodels submerging some of
the peculiarities inherEnt in the.data. Moreover, the types and magnitudes of errors and
biases .may ·not be the ,same or even simiiar from one age to next or between sexes or even
over tirrie. Thus one mato1ematical fOrT:lUla might conpromise some of the specialities. The
other alternative is the derrographic techniques ~ borrowing from other experience], Irodels
etc. A combination of demographic and mathematical methods works well in many situations.

ALGEBRAIC (MATHEMATICA~) METHODS

of mechanical aids such as a
the subjective nature of those
The oblique axis method of

Graphical methods OJ' 'cree hand drawing and the use
French curve or a spline and weights might be tried, but
should be borne in nind. while interpreting the results.
Carrier (1959) secms useful in ITBny caS8S ..

Mathematical curves, high order polynomials, Gompertz,
of curves etc. are sometimes used to fit reported data.

Makeham or other special types

Graduation {01m~lae like those proposed by the United Nations or a three point verison
of it, rroving averages, Carrier-Farrag ratio method, Newtons halfing (quadratic interpolation)
formula, esculatory interpolation fc..:-;rulaB etc. are some of the other mathematical tools in
data adjustment.

A comb~l1ation of appropriate grouping, preliminary smoothing and esculatory inter­
polation might wo"k ~;,n many cases'. It is advisable to carry out {lDst of these methods
before deciding on the most appropriate srroothing. On the whole, these methods are risky
and will have to be used with care and monitored thoroughly ..

DEMOGRAPHIC METHODS

Under this category there 2re a whole host of methods. The best \nown is the one
based on models or analogies. In the former, the age sex distribution of the country is
assumed to fit in with an appropriate model population based on demographic parameters
and other informations; In addition to the Ceale-Demeny four families, we have the Brass
f00 and three pararreter families, the c8cently introduced four parameter families, the
Lederman systems etc. Sometimes. the age sex distribution is borrowed from the experience
of another country (analogyJ which is anticipated to have similar demographic evolution but
has better quality data.

A cOITblnatio~ cf nQthrmati~El and demographic methods is sometimes preferable. For
example, for the Y1ungar ages, the adjustments may be based on models, whereas for the
other ages, a moving average or othersmcothing techniques might be sufficient.

One such method which looks worth trying is that based on Brass logit system. In
this method, the smoothing is carried out by fitting a linear equation connecting the
observed and standard cu~lated distributions through, thelogit transfonnation. For
instance if Y and Y denote the logits of the observed and standard cumulated age
distributions,Xthen tA~ relationShip:
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Y = A + B Yx xs
B. The method 'of group aver~ges is,recommended. in view of extreme observatiDns and
'Jariations.. The standard used can be from tile CDale-oemeny families, the Brass or other
systems. For Sub-Sahar~n African countries either the NDrth or Brass African standard
is recDmmended whereas fDr NDrth African, countries. the SDuth model seems to fit well.
In coUhtries where mortality has fallen to very IDw levels, the West Dr Brass General
standard might be better.

As an illustratiDn, '"e present belDw the repDrted and adjusted age sex data for
Lesotho. The stGndard used was the nDrth stable population with level 13 and GRR=2.5
(table 14). '

Table 14 - RepDrted and adjusted age distribution by sex, LesothD - 1976

Age Male Female Age Male Female
R A R A R A R A

0- 4 14.6 16.0 13.7 15.3 40-44 5.3 4.9 5.2 5.0
5- 9 13.4 12.9 12.4 P.3 45-49 4.0 4.2 3.B 4.4

1O~14 13.2 11.2 12.5 10.7 50-54 3.3 3.5 3.3 3.B
15-19 10.;' 9.B liJ.7 9.5 55-59 3.5 2.9 3.5 3.2
20-24 B.4 B.6 B.9 8.4 60-64 2.1 2.3 2.5 2.6
25-29 7.1 7.5 6.B 7.4 65-69 1.5 1.7 l.B 2.1
30-34 5.6 6.5 5.5 6.5 70+ 2.6 2.3 4.6 . 3.0
3.';.]9 c ) 5 7 4 A 5 A, ,

R = Reported) A = Adjusted.

EVALUATION OFoTHERTVPESOF DATA AND ASPECTS m A CE~JSUS

Tho age and sex data frdm censuses have been considered in the preceding sections.
Even though these are the basic information collected in a census, there are several other
durographic and socIa-economic data obtained through a census. Age sex errors vitiate
some of these, and conversely, questions on the detailed socio-economic information might
affect age sex d~ta and coverage Df population, as already illustrated in earlier sections.
Some of the errors and deficiencies in such data and ho.r to detect them and prevent their
occurences are discussed briefly below.

MARITAL STATUS AND FERTILITY

In prec'cminantly polygamous societies. there should be parity among married males and
females, unless migration is selective. Large differences would raise doubts on civil status
repor~s. The mean age at marriage (first marriage) would give ideas of age reporting
errorsJ ,so also, would the mean'age of fertility schedule, and mean age at loss of spouses.

Fertility data is usually riddled with underDBporting and age misstatements. Brass
P/F method usually can be used to evaluate and adjust data. It is advisable to collect
fertility data by sex of birth, because of possibility of biases. Parity progression is
a useful evaluation tool, especially in view of recall lapse problems.
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In addition to coding, punching and other errors resulting in high parities at
young ages, it is reported in Kenya that "such over-reporting could arise if there was
a tendency to attribute to the women concerned children born to their husbands by other
wives" (Kenya, 1965). Similar error is sUEpected in the 1972 census of Sudan.

MORTALITY

Direct information on mortality through question on number of deaths in a household
has not been successful in most census type enqulrles. Indirect information like child,
parent, sibling, or spouse survival seem to fare better. In addition to enquiring about
sex of children, age at death and parity of children etc., it is important that problems
of foster children, parents, remarriago etc. are kept in view. Brass, Sullivan and Trussel
methods for child survival have produced reasonable estimates of child mortality with
African data, but the Preston-Palleny method is yet to be tried and is anticipated to be
faced with problem of age estimation at death of children. In the orphanhood widewhood
methods the problem of mean age of childbearing of males might be problematic.

MIGRATION

The usual question on place of birth, even though simple to comprehend might brin~

in response error through ignorance or deliberate misstatements. Since the head usually
reports for everyone in the household, ignorance or place of birth of wife and relatives
could easily occur. Deliberate misreporting occurs especially for foreign born (Sudan,
1980). The question on rural-urban nature of place birth results in confusion-whether it
pertains to the status at time of birth or at census time. In case of duration of
residence in place of enu"~ration, it is imperative that non-movers be excluded, as
otherwise their age m3Y be entered as duratior: and might create problems as noted in the
1976 Lesotho data.

SOME GENERAL OBSERVATIONS ON DATA EVALUATION

ECA (1973) in their report on the Sen,inar un Evaluation of Demographic Data held in
Accra stressed tha~ (i) data collection re.~ins the fundamental aspect of research and one
should always aim at improving it (ii) methods unj te8hni~ues of analysis would in fact be
deterimental if they were to give the impression that improvement of data collection is
not necessary and (iii) these methods and techniques would be harmful if they were used
as a pretext to ignore the importance of a deep quantitative know18dge of a population's
characteristics, geography, economic life, sociology, customs and history.

This does not imply that data need not be adjusted, but what is needed is that in
every case. adjustments should be specific to the tYP8S, varieti8s and magnitudes of errors
and deficiencies detected and caution is needed in regard to over-correction. In other
words, safe guards are needed to see that the so called 'corrected data' do not in fact,
lead further away from reality. Prevention is better than cure and any amount of care anG
caution exercised in data collection and processing is worth the effort. Data correction
cannot compensate for slackness and negligence in data collection.
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A battery of tests and rnethods are needed before an assessment of data quality and
quantity can be made. A cafeteria approach subjecting the data to several types of
scrutiny might reveal the types and magnitudes of errors and biclses and one may arrive
at plausible explanations for these. sc that further data col.ection efforts could be
aware of these and avoid them.

The types and varieties of errors etc. vary from one country to another and perhaps
over time. Generalisations from one experience is risky. Evaluation is still an art and
there is the need for a lot of experience in handling data. In developing countries with
many unknown facts about population, evaluation is like completing a jig-saw puzzle with
some pieces missing and others distorted. What one tries to attain is to disentangle the
pieces· and see what emerges.

Finally. the analyst - data evaluater - should be a person with knowledge of local
conditions and exposed to various types of data and situation and preferably be associated
as early as feasible with the data production. Evaluation and analyses should be planned
in advance and should not be an afterthought. A post mortem examination might not reveal
significant factors and facts and much of the vital infonmation collected might become
either less valuable or sometimes useless.
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EVALUATION ANf.LYTI0UE 1))'; LA nUALITE
DES DON~'T_l'a~"'S DES RECf.NSE\{ET~TR­

QUELQUES EXPERnnCES AFRIrAINFS

L' Ev'l,lu·...ti","n :"'1.1 I' cstirJ.,.tic,n de 1: qU'11it,~ des ti, nnees est une "p'1rti(;
intecr'J.ntc import"-.nt du r~::ccnsement. ~t~_nt (.lcnr:!( 1.;. ,q"'~'md n"!!lbr:.;: d" l..:nqt:.~t(:urs

rccrut~s tempnr"ir~"'ment p""'ur 1,,_ p:Lq; ..... nt,-=:sque '.:1pera.ti(n qu I est Ie recrcmserr.e:nt
de 1[' ncpulectL-n tCLi.t cntier r.'; (,~;t d"!,ns les "n'.ys '::D. d;::::V{"'lr'"'~p'<;m(:nt (i,~'nt un'~

bnnnc partie (les h2.t,it~~~1tS s'_,"mt il12tres ~ ir;ncr:;"nts 0t Guperstitieux) ...:t 1<::
m".Ilque de temps rv:ur rtppr"'f(ndir l~::s r6p~nses _ il f;St, t,r-ut ~. f".it n-:turAl qUE:'

1,]8 d',nll":'c's r'3.8sG'lblees s( iUjJ:. t'·uji:..tti.S " di'/'..:rs tYIJ;:;-S d'j<r;':~lrs j, nt l 1 i:!"'1 ..../T
t~ce vc.rie.

II imprrtc: (if:; rechi'~rchcr ct. d,:~ c."rriC-c;r l'':''G «rr~"llTS d·~ c'-uv~'rture tr'ut crrrmlC:
les erreurs de cnntenu:, si 1 r'-,n veut utiliser les d,',nnees d':'ns l:-~ plt:1nific,'lti"n ~

l\~l,').bor.,.~tir'n d(;8 pC'litiques et l~ nl.isc em (;\~\.lvrc d,--s pr',·Hjr.-..mm·-;s. En Afri1ue
(',u. In pl"'~nific.'1tir'n tend de plus er: plus 6 crncerner les div,:'rs couches de 1"",
pcpulu.tion" les d:- nnees utilisees dt iv,mt inc'-",ntcst2.blemE'nt ;::;tre n I 0"sseZ h-n~:~'

qualitE. On s veffl,rce !"'fl.r dss '~vnlu,'::tiuns d 'ex"1Jlincr minuti;;uscrlent les
d Junces et d i indiquer les 17~"cunes et Ie's inC(Dv(nients t!.u I cl1..:,'s prescntent afin
de nrr,ceder 8. des .'l,justcm(-~Dts et ii d.::.'s cerro::.: cticns. A titr,": :1cces'--,irc~: Cf'S

eV:'11u''1ti(\ns :lbr'utiss<':"nt m:"tintes fnis 8 dC's p.<:1.r,"1metres demnr:r .....f\hiques qu: 0r. DE:"
peut prcb'J.blement ''':5 rbtenir e.utrement" :;t3,nt dcnnf It: C~T:~ct(;re ins"J.ffiE"'nt
c·u inc',~mplet des st:1tistiques de: 1 '6t::tt civil.

Les methodes directes ct indirectes S ,nt tr-utes utilr:s d::")ns Ie T)!'()cessus
de llevQ.lu.~.ticm de Ia qualit~ des dc'nnees. Cepcndrmt peu d,.; p,,?,ys de 1,"'~ r~p'i,""n.

rnt tente d \ effectuer des enquetes pest censit"'.irc:s pcur (;'stimer 13. qU'J..lit(,
des d::>nnees ~ cc tlui rend indispcns'"'..ble les r{::o,cc'urs '",ux techniqw-.:s indirc:ctes d-:,ns
I' estimg,tinn de In qU:1.1ite des d')nn~(;;s. De ncmbreux instrum~'nts d' i'.nalysC' ('jnt
ete mis 2.U pc:int PC'·U1"2v~!.lu€r 1'1, qu,~lite des drn:l~~;s f:'t deduir~' dr..'s TIfiT;jyJetrr.-;s
demor-:rq,phiqucs. Les errcurs vf'.,ri~t n m~~ints egards d i U':1 Y)~~ys a l' ~;utrc et
pc:ut--etrc:., d,"'..ns Ie terr.ps, l' innov':'..ti,~n L-t l' ~,d"nt 'It i"'n 2n m.·,~ticr(: :ie- -ti,:,chni:',ui'=:S
se p ......ursuivent c;-nstr.m.rn.ent ·'""fin dE: neT!'lI"'ttre do? miC'ux G'l.iGir 11""":;6 dr'nnces.

L...... presr;nt(? etude rec'l.nitul e qu€lo_ues exneri "nCr~~s ,.... fric'l.ines d '2vnlu2.t i ~'n

antC:.lyt.ique des donnees, cxpC:ricnccs dec'_',ul:-:.nt du dcrnier rfC:c,-;nsement dE
ccrtn,ins p:'YG "'.fricn,ins U1 . ;-:rticl-liLr. Le:s c~·_~ qui ':"'nt r'2ti--:nu l'.'1.ttenti nn
sent ceux dll Gh'·:_n ... ' du LE::b th" r1U Lib;:':ri a> de l~(, L.ibyr.. r:ot dl;;' So", l~m - 0
11 n.uteur ~ c':-:ntribue a 1 vev",luG-tir:-n et r; I' ::tn"~lys!'";\ des denne,

L:Gv:"'.lu",ticn elL: In qu;:-~=.itf J.e:s d,'nn,~,"-;s {t':nt t",.:.j"'~rs un ~!'t. il <.~·st

rcc0~~andc d'Qpnliqucr une v~!'iet~ de techniques ~ C2S dcnnees ~Y~nt de tirer
des c('nclusLms. Les crit~res d,c: c· ,llc r_'rd",nce5 S2:T..1Jl,;::,nt utiles p( ur '~rriver
8. des c;Jnclusi r ns sur 1.'1 qU:l.lite ct 1 .... q.u,-:ntitc des ic\nn6~_,s. Un pcint ;'
sculi.R;ner est que I". cr-rrcction des dr'nnecs De s?ur,·:1it SE substituer au s,-·jn
et d. 1", prudence: S, apporter d3ns l~ ccllectE.' des ocnnees "t les a jusb:;mente
et c'Jrrectie'ns dcivent -et·r,.:: nen seulement reduits ~,U minimuJ:1 m::,-_ic. "'ou3si pcrtincnts.

II est ,,,:.v--:nt<_v;eux d\:: disncs,-~r d I ...m'llsstes !_"'.Y~_1.nt ure -:r ......nde F-'x:,criencc et
Me Vf-1.stt::' cnnn':tiSS'1.DCe d1} 1-::. Gitu,::,ti"-,'n s(:,ci,-'-ec'_-"nc-!Jique de 'l":,-ays cc'n,:,,;-rn~' -:,t
p~.rticip'1nt dermis Ie tnut dr-but R, 1'-.. prr'ducti''U de drmn&;~'s d'1ns Ie p,'lys.
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Enfin> il E:st rcc:"':r.Lrn'lnd6 d' 2DVis'".'E,,;r lcs ev'-:.lu'1ti,-'Hs c~~ los r.n'lJysc;s ,s.
l' 3vancc. lJn eX.'1.men ~pres C--:Ul' ne r2vt:.:lcrrd.t prob3.bleJ.'lcnt pA.S de pD.r~.metr~s

et de f'1i ts signifi ci'"tifs ct ::lur'"' mrins c1 ~ ,utilitc et I!lc·ins d '2ffic~',ci teo
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SOURCES OF· COVERAGE AND CONTENT ERRORS
IN POFULATION AND HOUSING CENSUSES

INTRODUCTION

Population and housing censuses are extbnsive and complex statistical operati00s which
involve vast numbers of people at their various phases. It is therefore not surprising that
the. assertion is made that the figures of censuses however carefully taken cannot be relied
upon as being absolutely accurate.

Some inaccuracies in census figures may be due to the deliberate exclusion of sections
of the population from the counts. Such exclusions may come about as a result of the type
of census being undertaken, i.e., de facto or de jure; Other sections of the population may
be excluded because it IS not feasible to include them. The reason may be related to cost
considerations, danger to census personnel, national security, etc.

Other inaccuracies may occur not by design of the censuS organizers. It is this type
of inaccuracies which are considered errors in census counts, and they occur in varying
degrees in tounting any sizeable population. However attsn~ts to measure accuracy of census
counts are a relatively rmdern development. It is now accepted that "gOOd census practice
requires·a careful consideration of the completeness and accuracy of the census results"
(UN, 1970).

Errors in censuses may be divided into two types, namely, errors in coverage and errors
in content. Coverage error refers to the gap between the true population figure and the
census figure. In general, coverage error may occur because of failure to cover certain
areas/localities and/or houses and/or households and/or individuals. Such omissions result
in under-enumeration. Where the error is due to double counting of any or all of the above
categories, there will be over-enumeration. On the other hand, errors in content refer to
mistakes in the reporting or recording of information concerning the characteristics of
households or individuals. Several sources of both type of errors can be distinguished.
This paper will attempt a survey of the sources of both coverage and content errors in
population and housing censuses.

Sources of coverage error

Sources of coverage error ~ay be classified into four main categories. These are:
errors attributable to faulty design of the census, poor enumerator perfonnance {poor
quality enumerators), difficulty in the enumeration of certain areas and/or persons ,and loss
of records.

Faults in design 0·, census

Census aCcivities may be grouped into three broad phases. These are pre-enumeration,
enumeration and post-enumeration phases. The pre-enumeration phase consists of all the
activities undertaken in preparation for the actual count. One of the principal activities
of the pre-enumeration phase involves the preparation of a plan to ensure that all parts of
the territory or country will be covered during the enumeration phase.
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The plan may involve the division of the country into enumeration areas and the
preparation of enumeration area maps which will be used by enumerators to assure proper
coverage. Alternatively a list of localities or other such administrative units may be
used. In the African situation, EA maps or list of localities or a combination of both
have been used in censuses.

Either procedure is a potential source of coverage error. Poor a ccnsus mapping
programme may lead to the creation of no-man's--land or the overlapping of enumeration area
boundaries. Such situations result in undercount and overcount respectively during census
enumeration.

The use of list of administrative units presents even greater problems since such
lists are usually incomplete particularly in countries with a large, rural, dispersed
sector. In some instances villages ~ay have identical names or a village may be known
by two different names. Only careful planning which includes pretesting will reveal such
situations and allow proper measures to be developed to eliminate or diminish such sources
of error.

The enumeration phase involves the procedures by which information is obtained from
the population. The persons for whom information will be required may be determined accord­
ing to the place of usual residence - de jure count - or according to where the individual
spent the census night - de facto count.

The de jure count provides more useful information for many purposes but in many
African countries the concept has proved difficult in its application in the field. Improper
or careless application of the concept may result in missing some persons or in double
counting others. Omission of persons occur particularly in the case of persons who are
temporarily away from home during census enumeration.

The de facto concept avoids definition problems since generally there is little room
for doubt as to where a person spent the census night. However if the enumeration extends
over a considerable period people tend to forget some of those who spent census night in
the house, or they may include persons who did not but are present at the time of the
interview.

Only careful planning which includes pretesting of conce~~s to detenmine their
feasibility in the census situation and the adoption of ap~ropriate ,"aa3ures will
minimise this source of potential coverage error.

Another related issue is the method of enumeration adopted. It must be pointed out
that no method can guarantee error-free coverage but a well-designed oensus progra~ whioh
takes into consid5ration the circumstances of the country will reduce the error from the
source.

Methods of enumeration may be broadly divided as follows: Canvasser method; self­
enumeration and the group-assembly method. All the three methods in varying fonms have
been used in African censuses. The canvasser method employs trained enumerators inhouse-to
house visits to interview heads of households and/or individuals directly. If proper
control is exercised in assigning areas to enumerators the canvasser method has great
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potential in assLcing good coverage. Self-enumeration involves the distribution of
qU8stionndires to respondents for completion. The distribution is effected by m3il or
thr'Ough house visits b\' interviewern. This method is feasible in a country "ith high
Iiterate population. P.lso if the distribution "ill be by rrail then the postal system
should be I-!all developEd. Only a few African countries have adopted this method for
sections of their popul·,tions in their censuses. The use of the method has involved
follo'.,-up visHs by ~: ,t"v'.e"lers, to reduce the size of non-response which otherwise
may be quite larg8.

The gr:Jup-.','se'l'bly method was in cormon use in several cOL'ntries during the pre­
rrodern ce:1SUS pc:-i.1r'. Th!.s mathod has 1)0\.'1 generally been discarded though at least one
country ,''I thEe AC;.",c;c:.: r gio." L: LncI.1n to have adopted the method in enumerating the
!:'Ural, dispQrs~rl ser.tor of the population in its recent population census. The method
rray involve the us[) of village or conmunity headmen to asserrble the people in a central
location for purposes of enumeration or alternatively the headman may give information
concerning the [Co,ople in the village or comnunity. Since boundaries of areas are often
,o~rly d~fined e::1r: in some C3E6S rnay be in dispute, the group asserrbly method greatly
increasac ~h8 poL.cmtial for omission or duplication of area and population"

The post-mcu:,-eraticn activities, namely receipt of documents from the field,manual
a"d l'TK,chinc pr:Jcc~sing of the data. evaluation, analysis and publication of results con­
stitute::h8 firul phas9 of the census pros;rarrrne. The process of transmitting documents
to the cr;;,cral off lCR and the p~ocessing of the census returns are also potential sources
of coveragco ert'c'r bu'" such errors occur through poor operational control system resulting
in lOGS 01' ciupJ. i C',~ ion of ::-ecords.

Poor onufTll:?rato!"' sp:-'formanr::e--- -~------ --'-- -'-,~----_.-

Another812k:-,t closely aSEociated with the enumeration phase of the census
[Jrogr,,'iTffi is th8 qU"l1i~cy and perforrrance of the enumerators. However Viall-designed the
census ~C'Jgru.Tm8 ri::::Y 1"'9 8i"'~Qr3 in CDV81'age TTBy be introduced by the 8numeretor~ in the
applicatim rf the procedures thraugh carelessness, lack of understanding of the concepts
and procO'r1IE'2s or POOl' intBrvi~Jling techniqu8s or a corrbination of all thl"Be.

During CBnsc;;' (;nunl3l~~cion, a pre-r8quisite for gOL;U coverage is proper identification
of tho bound"rie~Jf 8nLlrr2r'~tion areas. Failure on thO' pare ::If any enumerator to idehtify
tind CO'Jer O:i}Y tl--. ~ 2rec~- d=':'GC~ ~::.J ;~:""'j ::"2ad to ~r-:s?_-'c:J'J~~' 0:' OV'"J1.""'COlJn-:.

Evc,'"hc.il ' ,e;1 cnul,,:~,,]tor ha3 correctly identified his/her enumerabon area and
enLme:r-e-cicn he-:''': ~:;-'~;1 '~-_-'::Ti:'cc.."( trJ a.i.'e-J5 u~sign8d to each, errors in cnverage could occur
if hou;;e~J';"rr.,'c?','jl; ,~,' J gl'.'Ju0 C;' ,_"' :e, 3 are not covered systarretically. This type of
error ';.s r,TIr'S' r:~pJ.y ~.o OCCL.!r in s"8veral African coun~ri8s, particularly in so.rre rural
parts ard urtC:n :'~"att,,~ arp,)~. wr Jra streets are not named nOr houses nurrbered. In
suc0.insc2nc8s,there is a ~reat likeJihood of undercount thJ:'Ou~h the omission of some
houses./c(Jr1pCu: Ide /~i~C~i=' qu:~rters.
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The enumerator factor in coverage error occurs also through the failure or inability
on the part of enumerators to grasp fully the concepts. This happens particularly with
regards to the identification of persons to be included in the count. Difficulty or
carelessness in the use "of the de jure concept has already been mentioned in paragraph 11.

A related example is the enumerator's inability to apply the reference period
properly. For example, one or more enumerators may fail to include persons eligible for
inclusion in a count but who either died or changed their residence since the reference
period. Conversely, persons who became residents after the reference period may be
included. This source of error is also encountered quite often in respect of items on
economic characteristics Ivhere enumerators often fail to restrict the questions on employ­
ment to the required reference period. Thus an inflated or deflated number of persons in
a particular ca"":egory, such as the employed, is obtained.

A proper understanding of the concepts is therefore essential for good coverage but
it is not enough. Enumerators need to be well groomed in the art of interviewing. They
should be able to establish rapport with respondents in order to obtain the necessary
information. For instance, in addition to asking the questions on the census questionnaire,
in certain instances enumerators have to probe in order to obtain information regarding
persons not present during the period of interview. Failure to do this may lead to the
omission of households within housc3 or some individual members of households particularly
infants (deceased/living) and the aged.

Another source of coverage error attributable to the quality of enumerator
performance is fictitious enumeration. Errors from this source occur as a result of poor
supervision, lack of dedication on the part of enumerators or outright criminal intent.

Poor supervision during enumeration may tempt some enumerators to complete
questionnaires for persons supposed to inhabit certain localities without actually visiting
the areas concerned. Since the information is based on guess work, there might be either
under-count or over-count. In other instances, enumerators may, for one reason or the
other, deliberately inflate the census figures through enumeration of ron-existent persons.

Places "md persons difficul t to enulnerate

The size of coverage error is also closely related to the degree of difficulty in
canvassing the various parts and population categories of a country.

For instance, the temptation for enumerators to resort to fictitious enumeration is
greatest in respect of remote areas and dwellings. However, if even the temptation
is overcome the probability of such areas being missed in census counts is Quite "high;
hence such areas constitute a major source of coverage error unless, as stated earlier, the
census organizers decide to exclude such areas from the census enumeration. When such
strategy is adopted the census figures will be known to refer to a well-defined delimited
territory of a country.
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A related source of coverage error is the population group which spend a greater part
of their time outside the!,r plac8s,of residence. Such persons/households are usually not
at home whenenul1l3rators rTake their rounds. In such cases enumerators' are usually expected
to makecalloacks or where possible intel:'View such persons at their places of work. If,
however, enumerators ",fail to honour callbacks or are unable to obtain accurate information
on the number of persons who spent the census night in the relevant housing units from
neighbours after repeated callbacks, then some persons in the'not-at-home" category of the
population will be missed.

, '

Similarly tiJeunstable and semi-stable population require special arrangements
their coverage. If the census organizers fail to make adequate preparations for the
tion of persons, in those categories then a sizeable number of them may be missed.,

Loss of records

for
enumera-

The preceding discussion has attempted an identification of sources of coverage error
at the pre-'enumeration and enumeration phases of census operations. At the post-enumeration
phase loss of records and duplication of information on individuals constitute the major
sources of coverage error. The loss and erroneous duplication of information may occur
during,the processing of census returns in the field and/or office as a result of improper
control system.

Failure to account for all completed census questionnaires during despatch of
documents from the field to the census head office as well as loss of records during the
mo,vement of documents between processing sections, if undetected and corrective measures
taken, will result in an undercount of the total population.

Conversely, lack of strict control during keying of the census returns may lead to
duplication of information on individuals and thus an inflated total census population
figure.

SOURCES OF CONTENT ERROR

Sources of content error may be classified into three main categories. These are:
errors arising fl~m concepts and enumeration procedures) errors introduced by enumerators
and errors madedurir~ the processing of the census returns

Errors arising from concepts/enumeration procedures

E~rors in census data from this source occur in several ways. These include recall
lapse, ignoranc,e and/or lack of experience on the part of respondents and/or enumerators,
wording of questions and method of recording answers on questionnaires and proxy
interviewing.

Some of the topics investigated in censuses require 'respondents to recall past
activities. Such topic3 include respondents' past eccnomic activities or migration
history. Respondents may fail to recall the details of such past activities accurately
and thus introduce errors into the census data.
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Respondents may also not have adequate knowledge of some of the topics being
investigated. They my however give responses to questions being asked to hide th.;;ir
ignorance, or to please the enumerator or just to get over with the interview as quickly
as possible. Such instances are potential sources of error in respect of the topics
being investigated. particularly if the enumerators are not experienced enough to handle
the situation properly.

An example of instances where respondent· s igrIiJ,'ance reinforced by poor enumerator
performance ~y have adverse effect on the quality of census inforlTl3tion is in respect of
respondent's age. Even in cases where respondents my have some idea about their ages
there is a tendency in n~ny countries, particularly in many African censuses to report
their ages in years ending in zero and five. Thus data on age in many African censuses
have tended to be of poor quality.

Errors in census data may also be attributable to the method of enumeration
particularly the wOrding of questions and the method adopted for recording answers. Some
census questionnaires do not contain the exact wording of the questions which enumerators
should ask in order to obtain the required inforlTl3tion. Instead of a question, the item
is listed and the enumerator has to elicit the desired inforlTl3tion through his own
ingenuity. For example, instead of "what is the highest level of school ... completed"
only "Education" or "Educational attainment" is listed on the questionnaire. The practice
may not pose much problem for some simple items but for others, just listing the topics
will save space but at the expense of the accuracy of the data.

A related issue which may also be a source of error in census data is the situation
in which the language of the questionnaire is different from the language in which the
interview is conducted. This is the case in many African countries where the language of
the census questionnaire is English or French but the interview is conducted in one of the
many local languages. Unfortunately, the language problem is not given the seriousness it
deserves by some African census organizers. Enumerators are left to translate the census
questions as best they could and since the quality of enumerators varies widely errors in
translation of SOnE questions are likely to arise.

The method adopted for recording asnwers du~ing census enumeration may also affect
the accuracy of the census data. It is therefore essential that careful consideration.be
given to the techniQue to be adopted. One technique which may increase the chance for
error in recording answers is the one in which enu~8r3tors enter only codes on the census
questionnaire. The enumerator is provided with a list of acceptable responses with their
respective codes. During the enumeration the enumerator determines the appropriate code
for a given response and records only the code on the questionnaire. This practice may
save questionnaire space and speed up processing by eliminating post-enumeration coding
but the procedun; gives an additional responsibility to the enumerator who often has to
work under very difficult conditions as compared with office workers. Further, compared
with coders, very little control, if any, can be exercised over enumerators during the
period of interview and their errors are more difficult, and sometimes impossible, to
correct.
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Census data accuracy may also be adversely affected by proxy interviewing. During
census enumeration the usual procedure is for the head of household or some responsible
adult household member to supply the required inforrretion for the entire household. In
some other instances neighbours may be asked to supply information on other households
if enumerators fail to contact such households after a number of callbacks. The procedure
of proxy interviewing saves time and cost but it is a possible source of error in census
data.

Errors introduced by enumerators

The enumeDator effect in coverage error has been ITBntioned in an earlier section.
Also the contribution of enumerators to content error has been referred to partly in the
preceding section - errors attributable to concepts and enumeration procedures. Enumerators
may also introduce errors in census data irrespective of the concepts or enumeration pro­
cedures adopted. The ways in which the errors arise include deliberate inclusion of
erroneous information (mainly through fictitious enumeration), poor enumerator performance
which may involVe wrong questions being asked or erroneous interpretation of questions or
carelessness in reCOrding entries. Also an enumerator may change a .respondent's answer
to conform with the enumerator's own perception of the respondent's social status.

Data processing errors

The quality of census data may also be affected by errors made during the data
processing phase of census operations. Such errors include those made during coding which
are undetected during verification of coding as well as errors introduced by verifiers in
their attempt at correcting coding errors. Other errors introduced at the data processing
stage arise from wrong keying of data and poor quality programming at the tabulation stage.
Finally imputation procedures to rectify missing entries op unacceptable information on
census returns may also affect the accupacy of census data.
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SOURCE DES ERREURS DE COUVERTURE ET DE CONTEND DANS
LES RECENSEMENTS DE LA POPULATION

RES U ME

Les erreurs dans les recensements se divisent ~Ener~lement en deux
c~tegories principales. L'erreur de couverture est la difference entre le
"Vrai" chiffre de la poptiation et le chiffre Cionne pf.1r 18 recensement. De telles
erreurs peuvent decouler dtune couverture insuffisa~te de cert~ines zones,
locn.lites~ maisons et nu de certa.ins menaGes Oil individus. Par ailleurs) les
erreurs de contenu concernent les ff.1utes dans l~ decl~rRtion ou l'enregistrement
d'informations relatives aux cQracteristiques des menages ou des individus
faisant l'objet du denombrement. On peut distinguer plusieurs causes d'erreurs
de couverture et de contenu.

Les causes des erreurs de C0uverture peuvent Be cle.sser en. ;quatre .qy,andes
cntegories. 11 s' c.git d' erreurs imputables a un ulCln defectuelix du recensement,
au travail mediclcre d"s enqueteurs (c 'e.st-a-dire avec des enquet€urs .de pietre
qualite), a des di~ficultes de denombrement de ce~~ines zones et/ou de certRines
personnes et a 10. perte de dc'cuments concernant certains districts ou certRins
individus.

Les sources des erreurs de centenu sont essentiellement de trois sortes.
II y f.1 les erreurs prevenant des concepts et des methodes de denombrement, celles
f'\ites p'lr les enqueteurs et celles fClites ClU cours du traitement des resultats
du recensement.

"' .,.. ,·Les erreurc dues aux concepts et aux methodes de denombrement comprennent
les defaill~nces de memoire ouproviennent de l'ignorance et/ou du manque
d'exnerience des enquetes et/oudes enqueteurs, du libelle des questior.s et la
meth0de dfenregistrement des reponses aux qucsti0nn~ires ainsi que les interroga­
toires p8J.' procuraticn.

L'influence de l'enqueteur dans l'erreur de ccntenu peut s'exercer p~

Itinccrpcraticn deliberee d'inforrnaticns erronees (essentiellement psr
1 t inten..:ediFiire 0. 'ill1 den()mbrement fictif) et/ au d' interrog8.tnires mediocres.

Enfin j les erreurs faites p ...~ 128 codeurs ~ les verific~otcurs et les opera­
tOurs lO:'G du tr~itement des donnees du. recensement reuvent. avoir des repercussiens
negatiYes sur Ie.. qU'11it'2 des dc\nnees des rc-'censcments et r.ccroitre a.insi
1 tinJ.pcl~tance d2-J er:i:eurs de cr)ntenu.
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TECHNIQUES OF COVERAGE ERROR EVALUATION

A papulation census. like other statistical data collection operations.
is not free from errors. Given the large-s,cale nature of a cen~U5 operation,
involving a series of integrated steps. such as mapping. questionnaire design.
enumeration. cod~ng and data processing. the possibility exists for errors to
enter the collected information at 8~ch of these phases. This may occur
becau S8 of a has t of rea sonS sue h as poor map-pi ng work, poor q,U8 st 1 on nai re
design. inadequate attention paid to the training of the field staff and same
of the respondents being ignorant about answers to same Questions. (UN. 1957)

The resultant errors can take various farms ~ errors due to inadequate
preparation; errors of non-response: errors of ascertainment or observation:
procBssing errors; errors in construttinr estimates; errors in interpretation;
and errors in publication. (Som 1971:21)

For analytical purposes. we can classify these errors into two categories.
namely:

(a) coverage and
(b) content errors

Coverage errors are errors that affect the returns an the tutal count of
persons or housing units. This could come about because of omission of
persons or housing units that should be enumerated. resulting in undBr-enumera­
tion~ or' erroneously cou,nting a set of persons or housing units more than
ones, leading to over-enumeration.

Content errors are errors oertaining to the characteristics of persons
or housing units reported in a census. This type of error may occur because
of the provision and/or recording of incorrect answers to the questions. It
may also come about because interviewers inadvertently or deliberately fi)il
to put to the respondents some of the questions. A classic case of content
error in African censuses relates to ape (Van de Walle. 196B: 143-150 and
ECA Population Division. 19~1). It has been observed that the returns on
age from African censuses are of poor quality largel~' because the majority
of the population are not aware of their ages in numerical terms.

A population census and sample survey evaluation programme attempts to
delineate the two types of errors. with a view to alertin~ survey statisticians
and users of the limitations of the data published~ Another reason for such
exercises is based on the argument that "a survey (or a census) in which the
magnitude and direction of different types of errors are not evaluated. or
at least indicated. may give a false sense of accuracy in the collected
data". (Som 1971:27l

This present study is concerned with the description of techniques.
especially those relevant in ~fr1can countries. far the evaluation of coverage
error. 1/ A variety of methods exists for classifying the techniques used
in the evaluation of covero~e error. For the purpose of this paper. we
shall classify them in two grntJps -

(a) methods of direct Checking and
(b) methods of checking internal and external consistency of the

collected data.
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METHODS OF DIRECT CHECKING

The main feature of this method is the comparison of indiVidual records
from the census returns with records from another data collection system.
usually a sample survey.

The post enumeration or re-enumeration survey (PES) is the principal
method for the direct evaluation of the coverage of population and housing
censuses. The PES involves a replication of the census enumeration in
selecte·d enumeration a~eas, chosen by means of probability sampling. RBcords
from the census are matchad with those from the PES. The case-by-case
matching and field reconciliation procedures of this method can pinpoint
areas of errors and distinguish those attributable to under-enumeration
from those based on over-enumeration: "This ability to identify the component
of error provides the basis for an understanding of the reasons for coverage
error and thus gives clues to methods of reducin~ coverage errors in future
censuses". (Siegel, 1973)

In the traditional PES, emphasis is placed on doing a better enumeration
job in the re-enumeration survey than in the census. To achieve this objecti e
better trained and educated enumerators are employed than those used in the
census and meticulous attention is paid to other quality control checks. In
this way the PES can be used as the standard arainst which the census cover­
aye rate could be assessed.

Specifically, from the matching. an idea of under-enumeration is derived
from the extent by which individuals. housholds and housing units recorded
in the PES fail to be" identified in the census returns. and over-enumeration.
by the extent these items are located more than once.

The amount of items matched between the census and the PES can be
employed 8s a correction factor (crl,-

cr S/r1

Swhere = the total number of persons or households or housing
units enumerated or listed in the PES, and

M = the total number of persons or households or housinr
units enumerated in the PES for whom/which corres­
pondin~ census records were found.

The traditional type PES has been tried in the majority of African countries.
The major problems encountered in its implementation are matching and
improper preparation. 2/ Matching problems have arisen because of the
vagueness of addresses-and similarity ~~ names in many African countries.

The other type of PES uses the dual record system as a model. It also
involves mounting of a survey to evaluate the census and a case-by-case
matching of the records from the cenSU5 with those from the survey. In
addition. this approach to census evaluation emphasises independence of
the two data collection systems i.e., the census and tho PES.
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To estimate the completeness rate, a case-by-case matching of the
reported events by the two systems is undertaken in order to discover those
events reported by both s~stems (M), those reported by the census but
missed by the PES (N

l
) and those recorded in the PES but missed by the census

(N 2 J. From the values of these various components, an estimate of the
completeness of reporting for the census or the PES or both can be estimated.
(Chandrasekaran and Deming, 1949).

~ Liberia tried this type of PES for the evaluation of the 1974 population
'censu~ of Liberia (Marks and Rumford 1978), Such problems as the very
~short questionnaire form used, which made matchin~ complicated difficulties

to enumerate the transient population and those without usual places of
residence and a compromise of the condition of independence in some of the
sample EAs resulted in this experiment not prOViding unambiguous answers
about census coverage rates.

METHODS OF CHECKING INTERNAL A~D EXTERNAL CO~SISTENCIES

Consistency checks involve testing for the plausibility of the census
coverage by asking such questions as whether the collected data are within
acceptable limits and whether the distribution of the population components
are reasonable. The technique of evaluation, performed usually at the
aggregate level, consists of the comparison of totals and sub-totals of the
census population with information from other sources for plausibility.

The demographic analytical technique is one example of this approach.
By this method, expected totals of the census are estimated from independent
demographic data sources. The independent data sources may include past
population censuses, births and deaths data from civil r8~istration systems
and migration statistics from frontier administrative records.

FOr example, from the balancing equation the ex~ected totals of the
census can be calculated - i,e.,

P = P
tt+n

+ o
n t

+ r'M
n" t

where
P

t = n
= the enumerated population at time t

total of present census
n 1. e., expected

and time t + n, andthe deaths occurring between time

= the births occurring between time t and time t + n

= the enumerated population at time t

the net migration (in-migration minus out-migration) between
t and time t + n

P
t

=

nBt

I
nOt

nNM

The balancing equation method for the evaluation of censuses is hardly
used by any African country for obvious reasons' the registration of births
and deaths is incomplete in the majority of the countries.
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When the country has the results of at least two food censuses. data
sources a number of African countries now possess, the evaluation of census
coverage can draw on other techniques. A popularly used methcd has been
the comparison of intercensal growth rates. The justifications for the use
of this method are that population ~rowth occUrs in a gradual manner and
that there are predictable levels within which normal growth falls.
( U ~J. 1957: 10 )

In addition to the growth rate of the to'2l population. growth rates
of the rural/urb~n and indigenous/non-indigenous populations are also some­
times compared in order to throw light on under- and/or over-enumeration.

Alternatively, census totals have frequently been compared with data
from independent non-demographic sources such as school attendance records,
tax lists and electoral registers. The assumption of the comparison is
that when there is close a~reement between the census and the data from
the independent sources. confidenc~ can be placed on thp results of the
census. and vice versa~ when the converse is the case.

The comparison of the independent records and the census is sometimes
confronted with problems because of differences in the time reference, and
in the concepts, 0efinitions and classifications.

Informatiun on household size structure in various parts of the eountry.
such as urban and rural, derived from say a previous census or a sample
survey can also be used to evaluate the census head counts. If for example
in a recent national.household survey it was established that averaGe house­
hold sizes in urban areas were .higher than in rural areas. yet the opposite
finding was derived from the census, there will be a need to do more
thorough investigation about coveraf8 in the consus.

The interpretation of the various evaluation tests on coverage ou~ht to
benefit from other information about the country, such as the geographical
location of industry. tho typOlogy, the spatlal spread of urban localities.
etc. From the information from these sources a priori kncwledge about the
distribution of population amon>; regions can ber-ourhly ascertained. There­
fore if the census comes out with a lower popUlation figure for an area that
is supposed to have a higher population. it would be necessary to subject
the data to further examination.

As the over and/cr under-enumeration rates of the census affect certain
components of the population, for example, young children, girls under or
above the age of puberty, young males in their teens. disproportionately,
evaluation programmes pay special attention to these grcups. In so far as
this topic is treated in detail in another paper. we shall here only briefly
discuss the evaluation methods. (ECA, Pop. nivision, 1981)

The age distribution from the census, Ix!. is compared with those from
a stable population with similar parameters, C (s): The census cumulatiVE
age distribution. say for me age ~roup C(O : 4J is compared with cumulative
age distribution of the stable population. C (0 - 4)' (U~I, 1967l. The
deviations from the stable age distribution ~re taken as estimates of under
or over-enumeration.
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This approach was used for an examination of a selected number of
female age distributions from African censuses and surveys (and also from
India. Indonesia and PakistanI. The following patterns of coverage errors
were discovered from the study: a surplus at 5-9, a deficit in ~tle cjass
10-14 and 15-19 and a surplus at 25-34. (UN. 19671.

It has, howev~r, bsen pointed out by Krotki (196~1 th~t this approach
does not identify the deviations from stabllity tilat arc attl'i~utLblo to
selective age under/over reporting from age misreporting.

Another approach to evaluating coverage for population age grours is
by the use of census survival rates, for countries that have tal,en at least
two good censuses. (Demeny and Shorter, 19681. Survival rates 0vcr one
or with extreme values under one indicate age classes where over- and
under-enumeration occur. Since this may occur because of short-comings dU8
to misreporting, omissions etc., in any of the censuses being compared, th8~'

is the problem of appropriately assigning to either census the ovor and/or
under-enumeration rate.

On a general level also, there are problems connected with the use of
demographic and non-demographic afgregate data for the evaluation uf cel,sus
co~erage. Sometimes. the rate of coverage of these data sou~ccs C~e not
themselves complete enough for them to be models against which to compare
the census totals. Also, the assumptions employed in the manipuc !tion of
these data sources for them to serve as standards against which t:iC COilSUS

is evaluated may not be correct. (Siegel, 19131

The success of a census covera~e evaluation progrnmms dcp3rldr; to a
large extent On the availability of statistical information on the co"ntry.
Where there are abundant data sources - demographic and non-Jer'ozr~phic ­
there are good potentials for coverage evaluation exercises to PCS~ICC

fairly accur,ate pictures of coverage un,der' and/or over-enumer~tio~ rates.
Well prepared and implemented post-enumeration oi re-enumeration surveys.
precisely because they provide much more information on both the petterns
anrl causes of coverage errors, are indispensable for census cove~ag8

evaluation and their more frequent usage ought to be r,couraged in A';~icGll

countries.

NOTES:

1. A similar discussion coverinp content error is the subjoct of arloth3r
par·or (ECA. Pop. Oiv. 19811 in this series. "Analytical technIques
for content error evaluation,"

2. For a detailed discussion of the shortcomings of African ?=S. see:
~Coverage and Content Error Evaluation: Practices and ?robloms in
African Censuses, 196n-1980·, in this series, and [C~ (1975;.
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TECHNIQUE D'EVALUATION DES ERREURS
DE COUVERTURZ

RES U M E

Dans 10. presente etude, les methodes sont decrites, notrunment celles
valablesdans les pays africains pour l'ev?-luation de 10. couverture des operations
de recensement: Ces techniques se regroupent en gros en deux categories

a) Methodes de contraIe direct et;
b) Methodes de contrale de 10. concordance interne et externe des

donnees rassemblees.

Lors de 10. description des methodes permettant de verifier directement 10.
couverture d'un recensement, l'enquete post censitaire (EPC) a ete decrite. L'ZPC
consiste en une repetition du denombrement dans les districts de denombrement
determines choisi sur 10. base d'un echantillon probabiliste. Deux types
d'enquete de ce genre ont ete experimentes dans les pays africain. : a) Ie type
traditionnel qui ·vise a. mieux f8.ire que Ie recensement en reconstituant 1e
chiffre de 10. population du moment du recensement, et b) Ie type fonde sur 10.
methode de double collecte qui met l'accent sur l'indenendance statistique du
systeme de collecte de donnees.

En rapport avec l'examen des methodes de verification de 10. concordance
interne et externe, des techniques telles que 10. methode de l'analyse demographique,
l'equation de concordance, les applications des recensements passes de 10. popula­
tion et d'autres donnees provenant de sources administr~tives ant et€ discutees.

Grace a 10. methode de l'analyse demographique, les chiffres tctaux probables
des recensements Gont estimes a partir des sto.tistiques demc~raphiques obtenus
independrumment des donnees sur les n~issnnces, les dcces Qt les migr~ticn5. Pour
avoir une estimation de la population ·~u moment du recensement a Ie periode compa­
rable t l n, Ie chiffre total donne par Ie recensement au debut de la periode,
temps t ~ est ajoute rmx naissances ~ a.ux chiffres nets des migrations en'~re

t et t -}- n, tandis que les deces au cours de 10. periode entre t et t 'I: n sont
soustraits. Etant donne que les systemes d'etat civil sont presque parto~t

incomplets en Afrique, cette teChnique est a peine utile pour les pays africains

II est egalement possible d I evaluer 1a ccuvl2rt-JIe du rccensemen';: a :nartir
d'indicateurs tels que Ie taux annual moyen d' accroissement de 10. popUlation
derive des" reccnsements passes de la population. De D',eme, des donnees provenant
de sources administratives telles que lesdocuments sur les effectifs scole.ires
ont servi a evaluer 13. cQuverture du receosement pcur un s0us-cnsemble de 1n
population couvert par Ie recensement comme par exemple la population scolaire.

Un inconvenient de I'utilisation de c€s diverses statistiques -recensemcnts
JK~sses et donnees prcvenant des documents administr~tifs est qu'il n'est pas
possible parfois de f'lire une d;;cl'U'ation sans equivoque "u sujet du chmnp cou­
vert puisque ces sources fournissent des donnees incompletes et/ou precises.
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STATISTICAL EVALUATION OF CONTE,~T ERROR

Introduction

Although coveragE error evaluation has received attention in some
African censuses, very little appears to have been done on the evaluation
of content error except through analytical techniques. A review of the
limited African experience in content erro.'·Bvaluation is given in the
first artiBle in this bulletinw - The CoverBge 3nd content error evaluation
- practices and problems in African censuses. 1960-80.

It may be recalled that even the United States with its long tradition
of content error evaluation spanning over at least th~ee decades decided
for its 1980 Census of Population and Housing to limit the type and scope
of its statistical evaluation of content error. The main reasons were
the complexity and cost of mounting such an operation.

The main objectives of ccntent error evaluation are two-fold. Firstly.
it provides an indication of the reliability which should be attached to
the published data. Secondly, by drawing attention to the defects in the
data, it enables improvements to be made to the design and organization
of census or survey operations in the future. With respect to the first
objective. it should be noted that it is now universally accepted that
producers of data should provide an indication of the reliability of th,e
information produced. In the past, efforts had been concentrated in
sample surveys in providing estimates of sampling erro~s which constitute
only one Bomponent of the total error. However, the non-sampling errors
have been found in most surveys in Afl'ica to be more impo~tant than the
sampling errors. Thus an indication of the content error helps in providing
a more comprehensive picture of the total error in the census or survey.
In considering the second objective one has to bear in mind that these
statistical measures of reliability are not always precise but by in­
dicatinE roughly the levels of reliability. the census or survey planners
can concentrate their efforts in future operations on the impI'ovement of
the collection and processing of the most defective types of data identified
during the evaluation process.

In the third paper in this bulletin - Sources of coverage and Content
error - the different sources of content error had been identified. These
sources can be summarised as follows: respondent effects, interviewer
effects, general prevailing conditions, faults in planninF and design
and format of questionnaires, proce~sing errors ar·d an interaction of
any of the preceding factors. To examine the techniques for the measure­
ment of content errors it is important to understand how all these factors
contribute to the error in the final tables.

It is also essential to note that it is not enough to wait till the
errors have been made and. then to set in motion a complex and costly
operation for the measurement of the content errors. For th~s reason
effective controls are normally established at every stage of the data
collection and prooessing. The allocation of reso~rces to ·he control
of these errors is usually done in such a way as to minimise the error
in the final tables. Qualtiy contrel of data collection and processing
would normally include field and office scrutiny of questionnaires,
verification and reverification of coding (dependent or independent or
both). etc. At each stage some suitable acceptance or rejection rules
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will be formulated usually depending on whether acceptance samplin~or

process control is being used. In spite of any standard control which
may be established at any stage of the collection and procesSing errors
will still be found in the final table~. The programme of content error
evaluation aims at providin£ some measure of the size arlJ direction Gf
errors in these final tables.

It should also be mentioned that as part of the World Fertility Survey
~esearch Pr8gramme a project for the study of r~spuns~ errDrs was imple­
mented with funds made available by the Canadian International Development
Research Centre. The study was intended to cover the following WFS
countries: Burma~ Lesotho, Peru and Turkey. ;1ov'8ver, information available
in ECA suggests that the sturty in Eurma has not yet been conducted. In
the three remainirlg countriES the main ~'FS survey and the pe-interviews
have been conducted. In Lesotho. the main s~rvey was 5t~rted in August
1977 and the re-interview com~enced two months later. Peru's re-interview
was conducted a month after the start of the ~ain survey in July 1977
while that of Turkey commenced in September and was completed in November,
1978 with the main survey and re-interview heinE carri8d during the same
period.

Som8 of the results of the response errors study was presented by
Colm D'Muircheartayth and A.M. Marckwardt at the World Fertility Survey
Conference in London in July 1980. It is hoped that tre results of the
study will help in improvinE the state of the art of content error cvaluation.

Techniques for Content Error Evaluation

Three approaches ere normally usen to evaluate content error.
ndmely~ record Sh8Cks, re-intsrviews with Dr without rRconciliation
interviews and matchinE of census data WIth indepBrl~jent survey results.
In record checks, data obtained from the census will be matched usually
individually with data from other recoras and inconsistencies bet\~een tho
two types of sources measured. In the re-interview approach an entirely
new survey, usually on a sample basis, is carried ouL )'\lith ths priMory
purpose of measuring discrerancies between the census data 3nd the re­
interview information. Usually more detailed questions are included in
the re-interview to cnsurG a higher q~ality of respo~s8S. The third
approach implies the matching of census data with an independ8~t survey
carried out about the same time as the census. The matching by the US
8ureau of the Cansus of cerlSUS data with individual information ~ro~ the
Current Population Survey (CPS) is a good example of this approach in
cDntent error evaluation.

It should be noted that each of the three approaches ~entiDned above
involved different procedures as Dutlined in paragraphs 10-15. There is
also great variation ir, costs. Altho~gh no figures on conparativ8 costs
are available, it is reasonable to assume that the ranking (from low to
high) in relation to costs for the three approaches would be' record,
checks, matching with independent survey and re-interviews.
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Record Checks

Nut ennugh information is known about the orocedur"es adopted in
Af~ican censusrs ~~r the 7s33urement 01 .~. ~l::S~t grrur3. ~cW8ver 50m8
information is known about tlOW these were ~3rried out in Ghana ,and
Gambia to cite orlly two Bxamples~ and tt18sR wj,II be used to illustrate
the tech~liqu9. In t:'2 1970 CenSlJS ~f Chand dn alt8171pt was ~lad8 to test
the data on persons aced lass than 12 months who were born in the
lOCality in which :hi.-jy '.'Jere E'numsratecl ".i:~:l .,.:-:S :Jj_rth rJg::"stration
records fl'orn the same locality. This \r~as ~jone in two towns~ Axim artd
LJinnebb~ to test the com~18ten8ss of birth rs~ist:atioll. In this
exercise only about 40 ~:8r' cent of pbcsons s~~t~!(j tCJ b8 2Eed Z8ro
[less than 12 months) on the census questionnaires could be identified
on the birth registratior furms. A nlJmbef of reasons cc~ld account
for this high discrepancy in spite of the relatively high level of
birth registration completenESS in the two towns. Firstly. lack o~

uniqueness of names and proble~s o~ identiFicetion using names of
crildren compJicated further by the fact that census reco~ds did not
show wllooe children they were made matchin~ diffi~ult. Secondly, due
to the practice of lata relistration which is desDly rooted in tr'adi­
tional beliefs~ some of the children en 'Jmer6ted durinr the cenSIJS

enumeration may not have been registered at that tim8. Finally~

erroneous information relating to ase 01' ~'lace of birth or both may
have affected the ability to locate the appropriate tirth records.

The second type of record check attempted in the 1970 Populatic~

Census of Gha~a was an employment record check which SQught to compare
individlJal information on occupation and industry fOl; individuals
employed in selected industrial establi5h~Ents. The census questionnaire
listed addresses of establishment information on an individu3l basis
could be obtained fcam these establishments. Two approac~es were
contempldted: one was to send to the establishment the names of persons
who stated tttdt they \'/8r8 eIT)D1Ly(~d by tha+. t;~t,tet""Lis~m13nt together with
their occupation and industry to enable the establish~8nt to correct
the information wherE necessary. This ap0roach \085 abandoned during
tti8 preli~jnary test when it Wd~ ar~ued tn~t it consti.tlJted a breach
of the undertaking by the census o~fice to treat all census i'"lformetion
as confidentiBl. The sccold app~oactl ~f ~~!-~~:lr eelected establishments
to give ~"~l~t of n~me5 dnd resld9ntial addresses of parsolls ~n those
establishment was also abandoned due to la:k of co-operation of the
first two 83tabllsh~fn~,s ~r:1rcachEd a~d tl;~ LDIT~leY procedures this
approach involved.

,~ third example ~f the use of record c:lecks vidS in cor.lparing
agEregate (rather than individual) data from the cer:sus on persons
stated tG be attend in? school at that time with Ministry of Education
fieures. This showed that the census figuI'e DV8rstated the Ministry [Jf

Education figures. Unfortunately no me3sure of error could be obtained
from this op8ration because the Mlnistry of Education figuI'oS were
themselves subject to cJnsiderable error.
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In the Gambia, Gibril (1979) matched records from the 1973 Census
Df Gambia with records from a Research study carried DUt by the Medical
Research Council in a few villages. Since the Medical Research
CDuncil data fDr the salect2d villages spanned over a period of 22
years. this made it possible fDr detailed matching Df the age recDrds
to be made and for some mea5U~~ ~£ inconsistencies between the two
sets Df data to be calculated.

Re-intervieW3

It is sometimes necessary to organize a special survey for
content errDr evaluation. These surveys are usually referred to as
re-interview studies. In the re-interview some of tho census question"
are repeated either in th~ identical iorm in which they were asked in
the census or with more detailed probinf questions intended tD elicit
more reliable responses. Tables 1 and 2 culled from the 1960
Population Census Report of I;hana Volume V show che results of such
re-interviews for two basic populat~on varl~bles, age and birth place.
The responses from the re-interviews showed that on age only 57 per
cent of the population gavc their ages in id3ntical ages in both the
census and the post enumeration s~rve~', Tllo correspondin~ figure
for identical single ages is much ImlGr. abcu': 24 per cent. For the
birth place data. however, tho proportion was much higher. The
figures tJsre Total, 94~ m21es 98~ fcmEllcs 83 r':'1l' cent. The US carried
out a similar re-interview programme for ~h2 ~easur8ment o,? the
accuracy of data for selected populution and housin~ char2cteristics
as part of the Evaluation and Research Pro~raMmo of the US 1970 Census
of Population and Housing. In the US survey. questions on population
covered origin and descent p Inoth3r tongue, vocational training,
ndtivity, country of birth of parents. citJzenship, year of ~Lmmifration.

year Moved into present house, number of children evor born. The
selected housing cheracteristics inv8stig2ted were: haatinz fuel.
renters paying extra for eloctricity. rentRr"S paying extra for gas,
bathtub or shower facilities, flush toilet faci liti"s. telephone
availability, year structure built; s8uGonal vecancy status; renters
paying extra for water. rent8rs paying extr~ fo~ other fuels and
value of home.

The US sample for the re-int3rview was a thrGe-sta~e d9sign.
The first stGge involved tIle SRI action of tha pri:nnry ~mp19 units
where a primary sampling unit was eithor e county. a group of counties
Dr a stanL'ard cons"\mopolitan area. The 'Jecond stDge of the seluction
involved a systematic selection of n SUt:~'8t o? the cellSUS sample of
households "ithin each selected ~l'imary sa:ilpl~ng u'lit such that each
cluster was expected to include two S-per cent aJdress85 anG six 15­
per cent addresses. At tho findl solection eBct\ of ttlO 5 per cent
addresses were l21ected and two OIJt o·p the si~ IS-per cent addresses
selected. These addresses relate to those in the US census long­
form sample who had been se18cte~ to CO~jpiOt8 5 PR~ cant and 15 per
cent IDng form questiannairsc respectively. Since th~ selection
was based on a sample. it was nbvious that en'l :,'18osures of consistency
obtained as the result c·;' the re-ini:ervi8l',' ',!E~rC ~llbjQct to sampling
errors.
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Tabl. 1 DISTRIBUTION OF CENSUS AGE DLSCREPANCIES (reckoned in 5-year groups) BY P.E.S. AGE AND SEX'

Percentage.":

CENSUS A (; E
NET

IN A YOUNGER GROUP BY: IN AN OLDER GROUP BY: DISCREPANCY.
IDEm'ICAL Persons in

10 or AGE 10 or Census
ALL more 5-10 1 day to TarAL GROOP as TOTAL 1 day to 5-10 more Older ( + )

P.E.S. AGE PERSONS years years 5 years in P.E.S. 5 years years ye"rs Younger ( - )

(I) {21 ()) (4) (5) (6) (7) (8 ) (9) (10) (11 ) (12)
I. MALRS

G-A 100.0 87.2 12.8 11.2 1.2 0.4 12.8

5-9 100.0 12.3 12.3 73.3 14.4 12.1 1.3 1.0 2.1

lCl-14 .. 100.0 2.7 16.1 18.8 61.3 19.9 14.7 2.9 2.3 1.1

15-19 100.0 1.7 14.4 16.1 65,,2 18.7 12.7 3.6 2.4 2.6

2Cl-24 100.0 0.4 1.7 14.8 16.9 51.5 31.6 19.3 5.5 6.8 14.7

25-29 100.0 2.8 1.3 15.3 19.4 1.7,,9 32.6 16.1 8.8 7.7 13.2

30-311 100.0 0.5 4.1 17.3 21.9 1.2.1 35.9 18.2 7.8 9.9 14.0

35-39 .. 100.0 1.5 8.6 27.4 37.5 33,,8 28.7 13.1 6.5 9.1 _8.8

[,Cl-44 100.0 4.7 10.6 16.1 31.1. 32•. 7 35.9 18.9 6.2 10.8 1..5
[,5-49 100.0 7.S 5.3 17.5 30.3 35.9 33.8 lL.4 10.0 9.4 3.5
50-54 100.0 12.2 8.2 15.3 35.7 33.8 30.4 8.5 10.8 11.1 -5.3

55-59 100.0 7.3 12.9 19.3 39.5 33.5 27.0 9.4 6.4 11.2 -12.5

60-6" 100.0 15.1 13.0 14.0 42.1 30.8 27.1 It..l 1..9 8.1 -15.0

65 and over 100.0 17.5 15.0 21.1 53.6 24.4 22.0 7.8 5.3 8.9 -31.6
All ages (sample) •• 100.0 2.6 3.6 13.2 19.h. 57.7 22.9 13.5 4.5 4.9 3.5
A11 ages (adjuste~) 100.0 2.6 3.6 13.5 19.7 SR.3 22.0 13.7 4.3 4.0 2.3

II. FEMALES

Cl-4 100.0 85.2 14.8 12.2 1.9 0.7 14.8

5-9 100.0 13.6 13.6 73.:3 13.1 n.8 1.2 0.1 -0.5
lCl-li. 100.0 2.1 18.4 20.5 69.1 10.4 9.1 0.6 0.7 -10.1

15-19 .. 100.0 0.2 2.3 10.2 12.7 61.6 25.7 19.1 5.1 1.5 13.0

2Cl-24 100.0 0.1 0.3 9.7 10.1 55.9 34.0 22.9 8.4 2.7 23.9

25-29 .. 100.0 1.1 3.7 22.8 27.6 42.1 )0.3 18.6 6.3 5.4 2.7

3Cl-34 100.0 3.0 10.1 22.5 35.6 36.5 27.9 1t..7 10.4 ,2.8 -5.2

35-39 100.0 5.3 12.2 22.U 39.5 J4.1 26.4 11..4 6.7 5.3 -13.1

40-L4 100.0 5.3 6.9 18.7 30.9 39.9 29.2 17.3 7.4 4.5 -1.6

1.5-49 .. 100.0 16.2 9.6 22.0 1.7.8 22.1' 29.5 18.2 5.8 5.5 ~18.3

so-st. .. 100.0 20.2 12.1 15.2 47.5 29.6 22.9 9.4 4.5 9.0 -24.6

55-59 .. .. 100.0 26.0 16.7 11.7 st.. I. 14.8 30.8 11.7 9.9 9.2 -23.5
60-64 100.0 23.3 17.0 13.1. 53.7 27.8 18.5 10.3 1..1 1..1 -35~1

65 and over 100.0 31.2 7.9 13.9 53.0 25.2 21.8 4.1 9.5 8.2 -31.2

All ages (sample) •• 100.0 4.3 1..3 13.8 22.1. 55.9 21.7 11..1 1..8 2.8 -0.7

All ages (adjusted) 100.0 4.1 4.2 13.8 22.1 57.6 20.3 13.6 4.3 2.4 -1.8

* Reproduced from Table 29.2.1 'b' of 1<)50 Population Census of Glana Report, Volume V.
Census Office, Accra, 1964.
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Table 2 REPOO.TS ON REGION OF BIRnI IN CENSUS AND P.E.S. BY SEX - AOOLTS (only)*

Absolute numbers and Percentages

REGION IN P.E.S.

REGION IN ALL ArolA BRONC- BOON NOf
CENSUS SEX REGIONS l{ESTERN C.D. EASTER'! VnLTA ASHANTI AHAFO NORTHERN AMmO STATEn

I. i\fN)WTE NU),ffiERS

Total born in Ghana T 3,255,382 666,788 186,495 551,705 361,612 441,432 236,359 6t.I1,050 138,959 23,982

" 1,574,048 318,412 87,316 277,620 164,624 202,081 123,158 309,00 77,859 13,548
F 1,681,334 ~, ·,76 99,179 274,085 19),988 239,351 113,201 338,620 61,100 10,434

WESTERN M 334,)46 JJ,~131 8,700 3,127 1,081 4,136 3,579 341 7,110 341
F 355,743 339, li! 870 1,909 612 3,912 204 3,972- 5, L50

ACX1tA C.D. M 123,051 0~1 64,381 42,758 440 1,482 13,037
F 110,395 80,700 21,276 5,627 631 2,161

EASTERN M 248,813 4,533 11,346 219,509 4,592 2,677 1,520 4,636
F 267,024 2,495 14,915 239,048 1,724 1,020 7,063 759

VOLTA M 168,026 1,019 1,309 158,489 759 131 759 5,560
F 197,245 147 1,382 2,315 186, 70s 530 402 5,50'9 255

ASHANTI M 251,648 6,940 1,870 10,917 186,447 3,426 7,708 25,791 8,549
F 260,189 4,241 1,283 9,242 2,320 223,GJ4 6,356 2,638 10,145

BRONG-AHAFO M 138,382 6,395 115,957 12,603 3,417
F BO,g}.) 2,314 295 9,795 1('6,686 9,264 295 2,341

NffinIERN ., M 309,782 55 22 185 55 288,019 21,424 22
F 359,748 65 29 130 159 325,481 31,955 1,929

BCflJrl ABRO'D T 439,878 5,012 6,873 10,159 7,955 3,772 ;"\108 370,882 7,117
M 301,857 4,371 4,363 6,374 4,6('6 2,686 lli,263 2':f),077 7,117
F 138,021 641 2,510 3,785 3,349 1,086 11,845 114,805

TarAt BY REGION
T 3,695,260 671,800 193,368 561,&54 369,567 445,204 236,359 676,158 509,841' 31,mP.E.S. RERJRTS
M 1,875,9J5 322,783 91,679 283,994 169,230 204,767 123,158 325,693 333,936 20,665
F 1,819.355 349,017 101,689 277,870 200,337 240,437 113,201 350,465 175,905 10,434

CENSUS REPORTS T 3,695,260 69:),089 233,446 515,837 365,271 511,837 269,372 669,530 439,878
M 1,875,9:J5 334,346 123,051 248,813 168,026 2')1,648 138,382 309,7Q? 301,857
F 1,819,355 355,743 110,395 267,024 197,2l.5 200,189 130,99) :;;,""r',748 J 1-',021

DIS(]IEPANCYI
T 18,289 40,(178 -46,027 -4,29,.'> (;6,633 33,013 _:, ~:...o ...J;:~,S63 -31,099(+) 1ItOre, (-) 1M' M 1l.S63 31,372 -35,181 ~J ,_?nl. t.6,881 15,224 -15,911 - '~,O79 -20,665in Census F 6,72fJ 8,706 -10,846 -3,092 19,752 17,789 9,Z{Jl -37,884 -10,434

II. PERCENTAGES
Total born in Ghana T 100.0 20.5 5.7 16.9 Hoi 13.6 7.3 I 'J.9 403 0.7

M 100.0 20.2 5.6 17.6 10.5 12.8 7.8 19.7 4.9 0.9
F 100.0 2D.7 5.9 16.3 11.7 14.2 6.8 2D.1 3.7 0.6

WESTERN M 100.0 91.5 2.6 1.0 0.3 1.2 1.1 0.1 2.1 0.1
F 100.0 95.3 0.3 0.5 0.2 1.1 0.1 1.1 1.4

A~ C.D. M 100.0 0.7 SZ03 3/..8 0.4 1.2 10.6
F 100.0 73.1 19.3 5.1 0.6 1.9

EASTERN " 100.0 1.8 4.5 88.2 1.9 1.1 0.6 1.9
F 100.0 ().9 5.6 89.5 0,5 0,4 0.2 2.6 0.3

VOLTA M 100.0 0.6 0.7 9403 0.5 0,1 0.5 3.3
F 100.0 0.7 1.2 94.7 0.3 0.2 2.8 0.1

ASHANTI " 100.0 2.8 0.7 4.3 74.1 1.4 3,1 10.2 3.4
F 100.0 1.6 0.5 3.6 0.9 86.1 2.4 1.0 3.9

BRONG-AHAFO M 100.0 4.6 83.8 9.1 2.5
F 100.0 1.8 0.2 7.5 81.4 7.1 0.2 1.8

NOOnlERN .. M 100.0 0,1 93.0 6.9
F 100.0 0.1 90.5 8.9 0.5

BOOK ABROAD T 100.0 1.1 1.6 2.3 1.8 0.9 6.4 84.3 1.6
M 100.0 1.5 1.4 2.1 1.5 0.9 5.4 84.8 2.4
F 100.0 0.5 1.8 2.7 2.4 0.8 8.6 83.2TOTAL BY R~ION
T 100.0 18.2P.E.S. REJOl.TS 5.2 15.2 10.0 12.0 6.4 18.3 13.8 0.9
M 100.0 17.2 4.9 15.1 9.0 10.9 6.6 17.4 17.8 1.1
F 100.0 19.2 5.6 1503 11.0 13.2 6.2 19.3 9.7 0.5

CENSUS RERJl1S T 100.0 18.7 6.3 14.0 9.9 13.8 7.3 18.1 11.9
M 100.0 17.8 6,6 13.3 8.9 13.4 7.4 16.5 16.1
F 100.0 19.5 6.1 14.7 10.8 14.3 7.2 19.8 7.6DlSatEPANCr· (in
T 0.5 1.1 -1.2 -0.1 1.8 0.9percentage poin'bl). -0.2 -1.9 -0.9

(+) more, (-) lea. • 0.6 1.7 -1.8 -0.1 2.5 0.8 -0.9 -1.7 -1.1
in Census F 0.3 0.5 -0.6 -0.2 1.1 1.0 0.5 -2.1 -0.5

.-fteprodue.:d from Table 29.2.2 of 1960 Population Census of Ghana Report, VolUllle V.
een.u. Office, Accra, 1964.
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16. In the Ghana example of 1960 a sample of 5 per cent of the enumeration
areas used for the census was selected for the coverage check and matched
and discrepancies based on the dogree of inconsistency between the census
totals and the PES totals for those EAs calculated. Then the sample was
stratified on the basis of the magnitude of the discrepanoy. Then a sub­
sample Df 59 enumeratiDn areas Dr apprDximately one-half Df 1 per cent Df
the tDtal EA's used fD, the 1960 census was selected fDr intensive matching
of results and alse for field raconcilldiioll.

17. These reconciliatiDn interviews help tD reduce te;e discrepancies
between the cen;lIs and the PES data in mDst cases. It shDuld be nDted as
stated earlier thct te," PES ~ts8lf is subject tD error and as such dis­
crepancies do not i18cessarily indicate the level of error in the census
data. HDwever, in a recDnciliation check where bDth replies are available
tD the recDnciliation interviewer. it is pDssible with prDbing questions
tD find DUt which Df the tWD answers is mDre likely to be cDrrect.

Matching Df Census Data with Independent Survey Results

18. The pDssibility Df nDt undertaking a special re-interview survey but
tD match the results Di the ce~sus with an independent survey cDnducted
abDut th8 same time enables the CDSt Df an evaluatiDn programme tD be sub­
stantially reduoed. HDwever. in many develDping cDuntries. especially in
Africa, such independent surveys are infrequent and in any case steps are
usually taken to ensure that no surveys are carried out at about the time
of the census so that the respondents wDuld not be confused abDut the
census and the survey. Thus the matching of census data with independent
su:'vey resul ts :s nDt a CDmmon phenomenon in the African region. It may
however be possju18 to match census data with independent results Df a
survey carried out in a ratner restricted fashiDn. that ie, a survey which
is limited to 3ithe~ a f8~ enumeration areas or a few villages.

19. In its evaluotion and ['esearch prDgramm~. the US Bureau Df the Census
has for a number o·p past censuses matched its census data with information
from the Current PDpulation Survey (CPS) (US Bureau of the Census. 1875).
The 1970 matching was based Dn members of hDuseholds included in the 20­
per cent sample of the 1970 "':et'I..:iU':' end J..:hb ;:_::._1, 1070 Current Population
Survey. It may be recalied that the CPS is conducted evary mDnth by the
US Bu;"eau Df tho Census and thic involves a tDtal of 50.000 househDlds.

20. As Q :'(~~\J_t :Ji t~3 m6tchinE. estimates of grLss and net error and
the index Df ~ncon5istency were calculated in ,espect of the following
characteristics:

Age
Sex
Rar::e
RelatiDnship to household head
Marital status
Y8ars of scheol cDmpleted
Veteran Jl:otus

Employment status
Work e~perienc8 in 1969
OccupatiDn
Industry
Class Df worker
IncDIn" in 1969
PDvorty status in 1969
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The results of the matching show that for index of inconsistency (see
Annex 1 for definition) exceeded 75 for a number of variables. The
following is a selection:

(a) Relationship to head

(b) Marital status

(c) Years of school

(d) Veteran status
(e) Employment status

(f) Major occupation

- male, non-relative (29)
- fenale, non-relative (27)
- male. separated (43)
- female. separated (29)
- all categories except college 5 years

or more (~he L-fold index was 38. Also
for persons aged 25 or more, 65.2 p"r
cent were in the same category as the
CPS classification).

-Veteran. other service (32)
- both seXDS. - L-fold index (18). employed

in agriculture (3Q), unemployed (61)
- males- L-fold index (19). employed

in a agriCUlture (2C). unemployed (58)
- females - L-fold index (20). employed

in agriculture (63). unemployed (63)
- L-fold index (26), managers and admin­

istrators. exc.ept farm (39). sales
workers (30). craftsmen and kindred
workers (30), Transport equipment
operatives (26), labourers, except
farm (49) farm laborers and farm
foremen (271.

The results of the US Bureau of the Census have been highligted in
the absence of recent data on content error evaluation based on the
matching of two sets of data in African countries. It may however be
recalled that the Report of the 1300 Population Census of Chana, Volume
V also shows similar types of discrepancy, with the disparities more
pronounced for age and the economic chdract8ri~tics data. So~e of the
discrepancies in the latter may reflect real ann accept3ble results since
there are frequent changes in economic activity and occupation over re­
latively short periods. Thus for some of these characteristics, a large
index of inconsistency ~ay not bo a reflection of poor data. Tables 1
and 2 show the results of the 1960 Ghana Census - PES match for age and
birthplace. It should be nDted that for age the discrepancies are greater
if single years of age are considered. The place of birth data indicate
e lower level of inconsistency except in one r8gion~ Accra C.D. This is
partly explained by the administrative confusion over one district. Ada.

Tape Recordin[';

In recent times attempts have been made to measure error in C8nSUS8S
and. surveys by tape recording some of the interviews. It is claimed that
by using these tape recordings in conjunction with the survey questionnaires
it is not only possible to identify some of the sources of the errors but
an indication of the magnitude and direction of these response errors
can be obtained. Gibril (1979), in his study evaluatir~ censUs response
errors. describes such anexsr~ise in which the transcripts of tapes
containinr, recorded interviews for the 1973 Census of Gambia were used to
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attempt to obtain some measures of the response errors of the census.
As far as it is possible to determine from this study, it is possible
to measure the deviations of the information as given during the
interviews and information as recorded in th8 questionnaires for the
sample investigated. But. as the study shows, there are distortions
both in the recorded information on the tapes and the recorded in­
formation on the questionnaires. However, some of the distortions
appear to have been magnified by the interviewers in recording the
information given to them. The following table which is based on
363 women covered by the stUdy out of whom 209 were reported to be
aged 15 years and over shows the discrepancies between the tape
recordings and the questionnaires as compared with the record checks
provided by the Medical Research Council referred to earlier in
Paragraph 8.

Tale 3

Mean Parities Reported from Three Sources

Tape
Age Recordings Questionnaires MRC

15- 18 0.447 0.500 0.814
20-24 2.357 2. 571 2.027
25-29 2.828 3.310 3.327
30-34 4.370 4.889 5.227
35-39 4.500 4.636 8.063
40-44 4.438 6. 125 E. 185
4 0 -49 5.727 7.DOO 7.000
50+ 5.541 6. nn 7.029

This table on Mean Parities Reported from three sources shows
not only significant differences between the tape recordings and the
questionnaires but show rather big differences between the information
obtained from the census either through the tape recording or through
the questionnaires and those obtained by the Medical Research Council.
If the MRC information is used as standard, it is possible to obtain
measures of errors using either the questionnaire or the tapes.

Reponse Error Measures

It is important to note that the total effect of response errors
derived from both reporting as well as processing, on the final results
is to introduce bias. distort relationships among variables and in­
troduce variability in the classificatio~ process over repeated trials.
Thus obtaining some measures of this types of error helps not only to
guide the user as to the reliability he should attach to th~ data but
also helps the producer to make efforts to improve the planning and
organization of similar operations in future.
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The four main measures of response errors usual-ly applied in connexion
with census evalUation are: the index of inconsistency. the gross difference
rate. the net difference rate and the per cent identically distributed. The
first of these measures is defined simply as:

I Simple response variance
Total variance

which measures that part of the totai variability which is due to response.
The more theoretical treatment of this index is given in the paper by Hansen
etal (1961-1964). The simpli~ied form for its computation is given in
Annex 1. The L-fold index of inconsistency is used for distributions with
more than two categories and th~s is defined as the weighted average of
the individual indexes computed for each category of the distribution.

The gross difference rate measures the sum of the total number of
persons differently .classified in the two surveys as a proportion of the
total number of persons in the re-interview/independent survey matching
study. This concept is also illustrated in Annex 1. A high value of this
proportion ind;cates that a large number of people were differently classi­
fied in the two surveys. The value of·the index is 100 if all persons are
differently classified in the two surveys.

Net difference rate: the net difference rate for a particular category
of interest is the difference between the census and reinterview or in­
dependent survey proportion of persons in that category. The simplified
diagram below shows the classification into two categories cf information
in respect of the same sample of persons in two surveys: the census and
re-interview/independent survey

~ Censusw I II'rl
>
~

(i~ category (not in category)rn
~

c I a b'rl,
rn
oc II c d

with a + b + c_+ d = n. the total sample size.

The net difference rate is then defined as

c - b x 100. wh"le the gross difference rate is b + c x 100.
n n

Thus a positive value of the ~et difference rate indicates that the propor­
tion of persons in the census in that category is greater than the proportion
of persons in the reinterview. while a negative value indicates that a
census proportion is less than the reinterview proportion. On the assumption
that the reinterview or PES is more aCGurate than the census. then the
difference between the census and the reinterview which is not accounted
for by sampling variability indicates a bias in the census results and
the bigger the net difference rate the bigger the bias.
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The last index is the per cent identically distributed. In the
simplified diagram given above this response is the proportion of persons
with identical categorization in both the census and reinterview. i.,e .•
a + b x 100.

n
The more detailed specifications of these indexes is given in

Annex 1. In studies done on the 1960 census of Ghana it was shown that
there was very high correlation between 100-1 and the per cent identically
distributed and this raised the question whetner this index could not for
all practical purposes be substituted for the index of inconsistency. It
was. however. argued that while the properties of the index of inconsistenc~

have been investigated and there are also theoretical basis for its de­
rivation. the per cent identically distributed dOBS not lend itself to
such a sophisticated treatment.

Conslusions

In preceding paragraphs. an attempt has been made to summarise
some of the techniques commonly used for the statistical evaluation of
census and survey data. Other approaches of data evaluation through the
use of analytical techniques in the demographic field are dealt with in
a separate paper. In view of the rather complex and costly nature of the
techniques usually adopted for content error evaluation. it is necessa~y

to adopt a careful stratesy to be followed in this field of checking the
quality of data obtained from censuses and surveys.

One of the elements to be considered in the formulation of this
strategy is priority setting. This should involve not only the selection
of items for evaluation but also the appropriate mechanism for achieving
the objective. Fo~ example. for the evaluation of age-sex data where
there are acceptable techniques in the field of demographic analysis. it
would seem appropriate ~o leave this to this mechanism which does not
involve costly field operations and matching procedures. For the rest. it
is necessary to disc~iminate on the basis of past experience to ensure that
only those items which shaw a significant level of error in censuses are
retained for the more complex evaluation programme. In the Ghana example
previously cited lf past censuses have indicated a high level of consistency
on place of birth data~ it would beem to COfistitute a waste of resources
to continue to evaluate the accuracy of this data. nn the other hand the
item "relation to head of household" may still ~equi~e eva!uation checks
in view of the level of error consistently found in the data.

Another consideration is that evaluation of data generally requires
more sophisticated expertise which not all statistical offices in the
region possess. Thus. before embarking on a prog~amme of evaluation. it
is necessary to take an inventory of the human resources available to
implement it. In ~h8 absence of these resou~ces. it would be prudent
to abandon the programme unless external technical assistance can be
provided. The ~isk in undertaking the programme without the proper staff
is usually the prov~sion of estim3tes of reliability of the data which
a~e grossly misleading.
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The third element to consider is an adequate budget for these checks.
It is not unusual for the census budpets to be exhausted before evaluation
checks are completed. To avoid this. it is necessary to makS adequate
and separate provision for covera£8 and content error evaluation in the
census budget. To economise, some countries have combined checks for
coverare and content errors in the sGme field operations. Since the oper­
ations have different objectives and require usually different design
specifications. such a combination nornally yields unsatisfactory results
for both operations. Thus it is essential that the two operations be kept
separate.

It should also be noted that for re-interviews as part of evaluation
checks to be effective. the reinterviewers should be independent of the
original census intervieWErs. I~ countries where a completely independent
evaluation field staff is impossible. the census superVisors could be
used as reinterviewers. It should however be borne in mind that the in­
dependence of the two operations gives an assurance that consistency
between the two sets of responses is a measure of the quality of the data
obtained.

Under present African conditions, the rsinterview sample size will
have to be relatively small. thus leading to large standard errors of the
estimates obtained. This is preferable to larger samples which lead to
unsatisfactory and unacceptable results.

It should be noted also that a reconciliation check based on a
sub-sample of the reinterview sample may have to be carried out to
attempt to reconcile discrepancips between the census and the reinterview.
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CcrrpJtation of ReS};X)l1se Error r-~sur€S aril their 95 ~ cent confidence intervals

~

~

This se:::tion presents~th exanples, the cCIT1pJtationa1 ferms of the re~ error measures used in this repJrt
----- - - ---

DISPUcr OF CPOSS-TABUIJ\'nn Dl\TJI..

General procea.ure ExaIrp1e of procedure

~SP1ay of cross-tabJ.lateO data for characteristic witl1 L categories (L 2).
general tenn X.. ~resents the nurnt:er of unweighted sample elments in Year structure built

the reinterview adi] j category in the census. (al~ificial data)

Census (j - 1, ... ,L) census
Reintezview Not Not

(i-I, ••• ,L)
re- Pe1:X>rted .in census RP.interview re- Fep?rted in ceI1Sl:S

'lbtal ported mtaJ. cate- Cate- ---cate- cate- ObtaI ported Total 1969 1965 1960 1950 1940 1939
in 2 re- gory gory ... gory ... gory in re- or to to to to or

census ported 1 2 j L census ported later 1968 1964 1959 1949 earlE:
-

• 1
'lbtal n •• ObtaI 1,325 64 1,261 46 122 169 321 175 428

Not reported 2 Not re(X)rted in
in reinteIv1ew reinterview 51 8 43 3 2 10 8 3 17

3
.-

Pep:lrted, total n.. X. 1 X. 2 .... X . ... X.L I Reported, total 1,274 56 1,218- 43 12C 159 313 172 411
• J

Category 1 ~. I ~1 X12 ... ~j ... X
1L

1969 or later 43 5 38 27 6 1 3 0 1

Category 2 Xz. Xz1 Xz2 ... "zj .. . X2L 1965 to 1968 124 2 122 11 85 14 8 0 4

.. 1960 to 1964 173 13 160 2 20 111 18 5 4

·
Category 1 Xi. Xu Xi2 ... X1~ ... Xu. 1950 to 1959 306 12 294 0 4 27 237 12 14

· . 1940 to 1949 151 4 147 0 1 0 27 95 24

· .
20 1Category L ~. ~ ~ ... ~j ... "LL 1939 or earlier 477 20 457 3 4 6 60 364

.
In' •. is the total ntJI'l1l::::er of sample cases. In the actual data tables, TIM 1 anC colurrm 1 contain the appropriate marginal totals.

2In the actual data tables, r""'" 2 and column 2 contain the numbers of cases for vJhi.ch there was no rep:Jrt for that item in either the census or re1nterview.

3n •• is the total n1.1Ttler of sample cases for which there was a r€fQrt in roth t..r.e ceI"'.sus and reinterviewi that is, the total SifI'IIl1e cases mi.rms the
"mt reported" cases.

Reproduced fran: Accuracy of Data for selecteJ. lbJ.sing Characteristics as t-ea.sured by Reinterviews, 1970 Census of I'-'opJ.1.ation
am Housing, ~u 1975.
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EVLUATION STATISTIQUE DES ERREURS DE
CONTEND

Dans Ie present document, 0n exrumine bricv€ment les pr~nc~paux objectifs
de I' ev::du:1.tion des erreurs de contenu:> a s~vC'ir ; donner une idee de 11".
fi,~bilite des donnees et fournir des orientati 0 ns pour l'3ID.elioration du
plan et de 1 'organisation des reccnscments et enquet"s fut\:l"s. Y sont egalement
exruninees les trois methodes d'ev~luQtion des 8l'reUrS de contenu. II s'qgit
de la verificc.tion des documents.- des entrevu8S repetees avec au Sr:L1S cnnci­
liation et du coll2.tionncm.ent des drnnees des recensements av-.::c les r~sultats

d' enquetes in\:ependanteo. Ces trois methodes imryliqucnt I' application de
differentes techniqueL qui sC'r..t eXl='osees dffi1s 1 t 6tudc. L 'emplc i de
magnetophones pour verifier l~ fi2bilite des reponses est eg~lement mentionne.

QUfi.tre femes principn.les d I evaluf:l.tic,n des crrCllrs de declar~ti0n p;cnera­
lement appliquees a 1 1 eV8.1uation de la quali te des donnees des recense~,:'?:ats

sont eX3I11inees. Ce sont l' indice de non-concc'rd,'lncc ~ Ie t,"tux brut de
difference, Ie taux net de difference et les p~urcentases ventiles de f~Gon

identi~ue. La necessite d'etablir un ordre de priorite dans Ie chcix des
elements a evaluer et Ie mec~nisme appr0p~i6 a employer ,our atteindre l'objectif
du pr0gra~e d'ev':lluatioD sont egalement eX~Ullin~s, L~ necessite de QiSn0Ser
d lun budget suffis~~nt Et de connaiss'lnces techniques pluf; pcrfectionnees
pour l'ev~luaticn est en outre s0ulignee.
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INTRODUCTION

The collection and ailalysis ,,f. (j,'1tfl ,:.boiJt 'J(jl"'iG!...l:'~ ;:';-;:_~(icts of hUffi.---m behaviour ­
economic', social, demgraohic and pb,!cI:oj:o~ica:C - is em" 0,-' the ~rilTBry concerns of
statisticians. For SE~lt:"er~ ?rrc;lg 'Lh8S~~ trot·,:j 6r2(l~; .. C:~nr.;g:cE:-,;-~hic stiJtistics present
the least collection pto:Jlem becc,uss th"y "1rs =r8 ti'xClI,~::lV uederstnod; the basic
concepts are defined in 3 '-Jay tki: is l:CJth logic2UV Vmc"~,-8 2,nd adequate to reality,
they aro; the simplest and eaE.i8sc to obtai'1 'erc,:n a pop'-,iation (S31tLb'l', 1973). However,
due to sever<31 definitionaL cCJll.;e~::L;Cil and iT2n i,-;'o d i,,,,t2bUiti8f: thGt affect the
instrument's' -and circumstances uf dt=;mogi"'a!Jhic deta collcs~ion,' Seltzer argues that
derrogr<3phic statistics CE'8 3u~.i:'''::t to diJ'f'3rcnt ty,-,9C: of [:rcol''',_ bidGS3S and deficiences.
Accordingly, althoug:'; the dcmc.nd for nt.lU',hCnl ir'lc'~TI"tiol\ JS gr:JI,Jing increasingly and
rapidly and survey oi--ga"i:"atiuns i' _'2 h,ED pW.JSFcl ':0 sL~'oly r~:,ults"Jith the required
speed, it is essentiill to clgt8ct '.:hm:2 el'~CJI3 and j,r:dicB'=c> their apfj£oximate magnitude
through evaluation and '~,ialY2i ". ~JCl bl __~~': UDar,J rn~?l b3 c,_,,,; 'r-lJ o·;~ th'-3 ~j,llli ts o·F accuracy of
the data they are usingg Since t! 18 I, ..:ir: i',hru~)T. c"f dC:·,~;T::,rE?Jh~_c rj.,;~;~ evaluation and
analysis is the ass~s:-:l,'=,nt tlf 'l:~'~ GUClJ-i ',Il sf ~,'h'.J c::<l.~_t'r.tnC< '::-:.t:'. as w:J:l t:S the establish­
ment of the'· degree 01' confide"-'0,IJ .....·nlcll l:~8rs Oi- 'eng cicrv~ ~~rlulJ:'.u pl~',:2J on L.;'l~ln, only a {ew
topics will be tre2b:-:! 5r th5r- ~'!:'lrl:J"

Arrong the selecLc;j~qiC0 EL'~ (,,) agn J (iJ j n~mbc:' 0 r eI, Jldrp" "vel' born; (c) children
dead CIrrOng thpse ever barn,(rl) t'lL"ne of l->j;-th, Alth:JL'f:h thcers is no main criterion for
selecting these par-ticul~l." to~ic~-:;, ti18 JjLC'lu~;!on 0;: tcp].c;s C,"\ T8~'~ility .. mortdlity and
migration is undel'stande'Jle. TI ..-, ei"ph~~is 0~1 'F;' ii' p:-sci:1rJ'ccLicd on bin prirciples. First,
virtually every as;J8st of tJl~In:::;-1 L::lf\'jiuu~'.. (::'-~'Il-"::\>l~j 3c~i'J,~ cit::~_tud::;s 2nd physiological
capabilities to subjective chOl'a,:[o,ri,,'ciL6 'd " c,s inc'Jr,cs, 1,i:lel'Jr 'col-'ce participation,
occupation or grou,J l1lE..nbsrshi~ i', ';esc: 1.-0 \I,-··.'~' '_,1':,:( ?"J;:~, S~-:'~I~~il[~J_~/, mny of the speciE,l.
needs and problem:=:: uf a pc::.--.JL.ic'...i~'_;:L :.' ',--1- ....<::,... ~,~,' t ,-l,!'~:J""t' .. is detennined in
large measure by the agB :-1:f'Jctu!. ',8 0 f' ];'2 pO:-'IJ J,c.JC::'Oil ~ 08:'; id'~:l those t'...JO main considerations,
age data are'vital fop e. CfJl'2,-';C:: 8\./i7 J.ll["J"t.1C:: (;,' CII',-'·,,,,,... pGtV:':;:-'1'-,? 'o-F f~;r'tility and rrortalitj.
and for making an~/ ':;ort cf n~lichl~ P0fj'IJr:,.':in'" E3T.jiret8~" ·ll1J:':'-; ,1 ;,6}J:'" p~Grequisi.te for
an adequate determi:1a.l-,: ian cr~ lJ1G pn:;'-::' ::':-1";~ T', ''C _"j:-: e:{.' t: [';1. 'v'.::" i St !c.::'st~.' :is bsll as for sOL:nd
planning rega!'ding prCl~E,l~:1>3 of: <:Ui"'t? ~L,'-"r--'.?i;:; :: t: I':" :""(lU~: 1 -::~:r I~l ~ C'i-'·,~ t_:,' vJ~. th the age composition
of its population,

Besides the del~,rri.t::'!tion 0-:-' tim tc::,;:"e::: l~ ;i' j;h'l~', 3"tL'Gy-', it is I=srt:inent as well to
note two related issup.s. F:i_r~.:Jt, fOl!r CCfl~O;;,:,i,ts CUll ~t.:: 1 tute ~-rv,~ 'lJhCJJ.~; process of derrograph~_c

data evaluation 3:1d analysis '- thr: detc.::nnIrlc:tiori t'}( the; '1(-;\)21 ci·~ C"ccuracy of the data;
indicating their limitations, iso16bngt'!~c£' of errors) i nd ;d8nUfyingtheir probable
causes. The analyticCil tecnniqu,::'-" to !le ciscu,,%(j b8~CtJ for ,Jduating ermrs in the
selected topics will as much ae; i-,'J:0s 1_bls fOCl;~S on th"S2 cCfq::onRnb;. Sr:condly, it should
be noted that even .....:h2n great 82.:2 h3~: C:J2n '~~:=:.kz.:-I ;':CJ sst I--,~ iilipor~ant controls while
collecting demogrenhic dstfi, it :i~ GtEL IIX"<C~,'rj to gl3t cl d~:S~"dnC(J that the controls

, -
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were effective and the results with the desired accuracy have been obtained. For practical
purposes the desired accuracy can be specified as the margin of "permissible errors" in the
sense that any decision to be taken on the basis of sample estimates would remain the same
within the limits uf the permissible errors. Thus there is ganeral concensus among experts
that survey reports should contain some idea of the reliability and/or validity of the
results.

II. SOME RELEVANT CONCEPTS OF ERRORS AND THEIR PROBLEMS

Reliability is the accuracy or precision of a measuring instrument. It can be
defined in terms of the stability, dependability, accuracy, predictability and the relative
absence of errors of measurement in a measuring instrument (Kerlinger, 1964: 429-462). To
be interpretable, a test must be reliable. Unless one can depend upon the results of the
measurement of one's variables, one cannot with any confidence, determine the relations
between the variables. High reliability is of course no guarantee of good scientific
results, but there can be no good scientific results without reliability. Reliability is
thus a necessary but not a sufficient condition of the value of research results and their
interpretation. On the other hand, validity demands that the measurement be relatively free
of error. The usual characterization of a valid measurement is that it is one which
"measures what it purports to measure". The cOfTTl1Onest definition of validity is epitomized
by the question: Are we measuring what we think we are measuring? Four types of validity
are usually discerned - content, predictive, concurrent and construct.l/

An indepth analysis of the foregoing conceptualizations regarding reliability and/or
validity is not the focuss of this paper. Rather the goal is to review some of the analy­
tical techniques for content error that exist in data from censuses of population/housing
and surveys. One source of error is inherent to the measuring instrument (Kaplan, 1964:
199-214). For every instrument there is a limit to the discriminations it can make.
Differences that fall below this limit are not recognized, and objects that differ thus
slightly are measured as equivalent. The discriminating power of an instrument or procedure
of measurement is known as its sensitivity. One source of error, then, is insufficient
sensitivity.

A second type of eITor consists in the fact that when a measurement is repeated it does
not, in general, yield identical results. There is inevitably a certain amount of variation
among the outcomes of repeated measurements, these are said to be subject to "random fluc­
tuation". Each measurement may thus be conceived as having two components, the first
corresponding to the magnitude being measured and the second consisting of a positive or
negative deviation produced by other and uncontrolled factors. The smaller these deviations,
the more reliable the measurement is said to be, reliability, in other words, is in turn a
measure of the extent to which a measurement remains constant as it is repeated under
conditions taken to be constant. Among these conditions, the observer making the measurement
is of particular importance, especially in behavioural science. Accordingly, reliability
is often interpreted as a kind of intersubjectivity: thE! agreement of different observers
0' the measures to be assigned in particular cases. But changes in the circumstance of
measurement other than the identity of the person making the measurement are also involved
in reliability.

1/ Technical recommendations for Psychological Tests and Diagnostic Tests and Diagnostic
Tecnniques, Psychological Bulletin, LI (1954), supplement, pp. 201-238. See also
Ghonbach, L. and Meehl, P., "Construct validity of psychological tests", Phychological
Bulletin, L II (1955), pp. 281-302.
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The most comprehensive classification of the different types of errors and biasses
in collected data Was made by Deming (1944). In his classic article, Deming lists thirteen
factors which affect the quality of research findings. Among these factors, variability
in response, method of enumeration, interviewer's bias, bias of the auspices, questionnaire
design, bias from nonresponse, and unrepresentative sample, affect the operational aspects
of the survey. Very little is known about the factors causing variability in the results
of a survey, as variability of response is to be expected even under the best enumerating
conditions. Questions which are poorly worded, definitions which are inadequately stated
and lack of attention in the training of enumerators not only intensify this variability,
but arc the cause of unreliability in the sense of leading to bias. However, tho effect
of this variability is encouragingly small. According to Palmer (1943: 143): "Many
inconsistencies in reporting are inevitably compensating in character when the data are
combined into frequency distributions". Palmer's argument is that the effect of variability
in response on the results of the survey should not be too distorting providing that
definitions are adequate, questions worded suitably, and the interviewers trained thoroughly.
In this respect, conditions are almost the same in developed ar in developing countries,
except that in the latter it may be relatively more difficult to obtain the enumerators who
can be thoroughly trained, or to arrive at definitions and questions which are really
unambiguous to the respondents, a large proportion of whom dre illiterate.

With respect to the various kinds of canvass, it is perhaps safe to lay down as a
general rule that only the direct interview is to be used for all types of surveys. The
reason is too obvious to need any elaboration. Bias and variation among interviewers arise
from the dishonesty, laziness and disinterestedness of interviewers. They may decide that
it is too troublesome to call back on householdS or they may simply think it is not \·/orth­
while to go all that way to a remote village to collect information \Jhich they think is not
of great importance. It is of no avail to pay by completed interviews, for this will
s:mply encourage them to fake information, and this is even more dangerous than having no
information at all. The only way out of this difficulty is to tr~in them thoroughly, give
them a sense of the importance of their work, and keep a constant check on them. In
demographic surveys they should be trained to conduct the in tepview in an easy, conversa­
tional manner and to avoid pompous formality which may arouse fear and her,LOe lead tn mis­
information. With respect to the problem of bias of the auspices, Jaff has given a very
exhaustive and reasoned argument, against the government's s!)onsoring or taking an active
part in any survey (Jaffe, 1943). It may be asked, if not the government, who else? The
suggestion is that the government Ehould set up some institut8 to carry out certain survey
projects (Seng, 1949). In the case of imperfections ln the design of the questionnaire,
the suggestions are that questionnaires should be simple, and Shou:d contain only questions
that do not overtax the memory of the respondents or clash with the superstitious fears of
the people. A pilot survey rrust, among other things, test the adequacy of any questionnaire,
and interviewers should be asked to detect and comnent on any resistance against any
question and tc find out the reason for this.

The variability due to non-response depends to a very large extent on the definitions
of the different terms used and on the auspices under which the survey is taken. Taken by
itself, it is generally found that in developing countries the more backward the people,
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the more willing they are to supply information 2/, Of course, it is not to be presumed
that the information is necessarily accurate as the respondents are largely uneducated
and ignorant and their inclination to superstition may cause them, consciously or other­
wise, to conceal some information. One explanation for this may be the hope that the
authorities will be brought to realize their miseries and therefore will do something to
improve their lot. Interviewers not only should be well trained but they should be
infomed of the local superstitions so that they can counter these and extract the right
infonnation from the right people.

This treatment of operational problems in surveys is not exhaustive. Each survey
has its own operational problems, every country its own peculiarities, its own traditions,
and it unlikely that any discussion will cover all cases. The point is that operational
biases and errors are formidable factors to reckon with in surveys, and that developing
countries have their own operational problems which are much worse than those in more
advanced countries.

III. CLASSIFICATION OF ERRORS

Drawing from the foregoing detailed classification of errors and associated
problems a rather broad categorizGtion of these errors with illustrations from demographic
data has been discussed in an earlier study by the Population Programme Centre of the ECA
secretariat (ECA, 1973). The said study distinguished between:

(a) coverage and content errors,

(b) errors having their origin in sampling,

(i) sampling errors,
(ii) sampling biases.

(c) errors common to both censuses and samples surveys

(i) errors due to inadequate preparation,
(ii) errors of non-response or incDmplete sample:

.(iiil response or ascertainment Dr observational errors,
(i0) processing errors,

(v) errors in cDnstructing estimates:
.(vi) errors in interpretation:
(vii) errors in publication.

No attempt will be made to review the highlights of the study under reference since the
edited version has been published and widely distributed (ECA, 1975). However, the
distinction between coverage and content errors is pertinent to the present study. For a
given survey, if in a particular area, some households or persons, for example, are not
covered at all or enumerated more than once, this would be coverage error. But, if a
particular unit is covered and there is an error in recording Dne of its characteristics

2/ This was found to be true in ~1alaya, according to Mr. Del Tufa, Superintendent
of the-Census, (1974), see Population Studies (Cambridge University Press, September
1949), 3, p. 189.
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(eg. age of a person). that would be content error. Analysis in the succeeding sections
will focuss on analytical techniques for content error evaluation of demographic statistics
on-age, nurrtJer of children' ever born and those surviving by age of women aged 15-49;
nurrtJer of current and restrospective deaths by age of women 15-49, and, place of birth.

IV. ERRORS IN AGE STATISTICS

An accurate enurreration of the population classified by age involves many
difficulties. Inadequacies in age statistics arise from two basic sources, failure to
report ages [especially for very young chi loren who are often not thought of as full
rrerroers of the society), deliberate misstatements of ages. The latter may arise from
ignorance of the correct age, a tendency to understate ,at some ages while exaggerating
at others - particularly at the, more advanced ages, either aconcious or subconcious
preference for certain socially significant ages and a corresponding avoidance of other
ages, a general tendency to over-select ages ending in certain digits, ilnd, deliberate
falsification of age reports for a variety of social, economic, political or purely
individual motives. In the reporting of age from census/survey returns, there arise five
major forms of content errors and biasses [Myers, 1954). These include the underreporting
of the number of the children aged under one, a tendency to give exact age of some legal
significance (eg. voting at elections, marriage, etc.l, distinct overstatement of age among
thoseatvery,advanced ages, the reporting of sorre individuals as being of an unknown age,
age heaping.

[i) Understatement of population under 1

The most obvious method for analysing the tendenoy to underreport the population
under one is to consider the per cent single age distrfbution of children under 5 and
compare sarre with the proportions from a corresponding life table. For a life table, the
proportions under 1, 1-2, 2-3, 3-4 and 4-5 should not differ significantly per succeeding
time interval. Suppose there are national life tables for two years (eg. 1960 and 1970).
the proportions 0-1,1-2,2-3, 3-4 and 4-5 should'ramain constant at both years because of
the fixity of mortality and fertility in a stationary population. But for each of the
periods reg; 1960), the expected pattern for a stationary population is that the proportion
under 1 should exceed that of 1-2, the proportion 1-2 should exceed that of 2-3, etc. This
expected pattern for the stationary model can be used to evaluate the extent of under­
reporting the population under 1 in an actual situation. The percentages (0-1, 1-2, 2-3,
3-4 and 4-5) should decrease with age because of mortality if there was an equal number of
births in each of the last five years. If the proportion under 1 is slightly less than
that of 1-2" then underreporting of the population under 1 would be indicated.

For purposes of illustration, consider'the case of Ghana with data from the 1960 and
1970 censuses [Table 1). Although there is no national life table of Ghana for both years
to use as a yardstick for evaluating the extent of underreporting the population under 1,
it is clear from the data (Table 1) that there was considerable overreporting (as
against underenumeration) of the population under 1 in 1960 relative to 1970. The lack of
a corresponding stationary population is a handicap to the ability of the analyst to
ascertain the nature and extent of reporting the population under 1 in Ghana and for both
years.
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The alternative procedure of comparing the enumerated population in the census
year with that estimated by projecting births of previous years 3/ is equally
problematic since the exact number of annual births is not definTtely known due to
underreporting element and incompleteness of registration.

(ii) Socially significant age

The test for detecting errors resulting from the tendency to give an exact age of
some legal significance is quite simple and straightforward. Suppose the age at which
adolescents can vote (or marry) for example is X, one way of checking reported errors in
X is to compute the ratio of the population at age X to that at age X+l.. With constant
annual births, mortality would normally result in there being fewer persons aged X+ 1
than X. The ratio at age X to age X+I should therefore exceed unity, a value much less
than unity therefore would indicate the extent of misreporting inherent in the age X.
However, it is possible that any preference for age X may be neutralized by an equal or
higher preference for age X+l due to digital preference. Accordingly, the suggested
alternative ratio is calculated as at age X to the average at the age with the same digit
in the younger and older cohorts. In symbols, the proposed ratio is Px / ~

(PX- IO ) + P(X+IO)) ••. (1). The ratios derived for Ghana using the relation in (1)

aboVe were 1.243 (1960) and 0.567 (1970) for males, 1.526 (1960) and 1.021 (1970) for
females. 1.381 (1960) and 0.943 (1970) for both sexes. On this basis, it can be infered
that there was a tendency within the Ghanain population to exaggerate the reported age
at voting in the 1960 census especially among females; in 1970, excepting for the females,
this tendency was considerably reduced.

(iii) Overstatement at older ages

The detection of errors emanating from a distinct overstatement of age among those
at very advanced ages is equally easily handled. If for instance persons under 90 at one
census report ages in excess of 100 at the next decennial census, the apparent survival
ratio for 90-99 would be overstated while that for 50-[)9 would be understated. The
suggested strategy is to compare decennial survival ratios with data at various censuses
against those with the corresponding figures for various life tables. If the forward
census survival ratio (FCSR) exceeds the corresponding life table survival ratio (LTSR),
then this would constitute a sign of exaggerated ages. If persons overstate ages by same
amount at each census, the FCSR would be too high relative tc the LTSR because the true
ages would be less than those shown. This test assumes reliability of LTSRs especially
at the older ages and yet the life tables are derived .from the census data. Another
limitation of the test is the absence of life tables for contemporary African states due
to paucity of data. The alternative method suggested for detecting age overstatement
among the elderly is even more vulnerable to this lack of life tables. It involves the
comparison of the enumerated age distribution with that of a stable population of
comparable fertility. and mortality conditions.
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Ideally, assuming an improvement in the level of literacy in the course of socio­
economic development, the population proportion reported as unknown should decrease with
each succeeding decennial census. The proportion with unknown ages· therefore s:lould be
computed for various censuses to ascertain the degree of improvement. However such
improvement could be spurious depending on enumeration instructions and hence any improve
ment may not necessarily reflect increased literacy.

Several indices have been devised for measuring the extent of digital preference
prevailing in the reported da~2 from a given census of pooulation/housing and surveys due
to such causes outlined above. Classic examples of such indices are those of Bacchi,
Myer's and Whipple's. Of the three, Myers index appears to be the most popular. The
smaller this index (i.e. the nearer it is to zero), the more accurate the census age sta~.

tics can be considered in terms of digit preference. The few cases of using the index for
assessing the extent of age heaping in the censuses/surveys of African states
[Table 2) revealed a range from 9.2 (Botswana, 1971) to 66.3 [Morocco, 1960) among males
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and 10.5 (Botswana, 1971) and 86.7 Cf1orocco. 1950) arrcng females with a mean of 27.4
(males) and 32.0 (females), the corresponding standarc deviations being 18.5 and 22.5.
One main point is clear from these estirates. Excepting the case of Swaziland (1966),
the index indicates that the reported wses for fema~8s are COI~ pron8 to error than
those for neles. However, Hill (19dO) notes that the usefulness of this index should
not be exaggerated since it !.s generally possible to detect he,1pjng by eys without ths
calculation of indices. In particular. the index should not be interpreted as a measure

. of the general quality of an age distribution sincehe3ping is only one elerrent of such
quality.

The fect is that although the nature of distortions in the age-sex data frcm African
countries has been discussed at length, (Van de WiJl1e, l'jC"S) the phenomenon of digital
preference has not been carefully analysed besides the observation that the census data
from these African countries reveal a bias on the digits 0 and 5. Indeed digital preference
is extremely corrrron in most African ~ata. The extent of the problem can be illustrated
with reference to the Nigerian census data of 1963 and the Ghana 1960 census. Table 3
shows for Nigeria the index of digital preferenca in the form. of number of people reported
at each digit of age expressed as per c9nt of total number of people. The pattern of
pref8rence, the same for both sexes, consists of very larf;e preferences for digits 0 and 5
in that order. Nearly a quarter reported ages ending in 0 And altogether about 37 per cent
of the population reported ages ending either in 0 or :, which is nearly twice the expected
prcportion. Table 4 highlights further the extent of the preference for digits 0 and 5 in
both the Nigerian and Ghanaian sets of data. The table shows the percentage of people
reporting ages ending in 0 and 5 for each five year age group. While the errors in the
Ghanaian data are less than those of Nigeria, the pattern is clearly the same.

Table 2: Estimates of Myer's Index, Sex and Age ratio Scores and Joint Score
Index for selected African states

Country Survey Myer's Index Age Ratio Score Sex Ratio Joint Score
Year M F ~1 F Score Index

Algeria 1954 8.6 6.5 6.0 33.5
1966 10.1 19.6 5 ~ 7.0 5.3 2tJ. 3.~

1977 6.0 5.2 2.1 17 .4

Egypt 1960 12.0 17 .6 7.4 52.1
1976· 93

Libya 1954 15.4 :9.9 16.6 95.0
1964 5.8 6.1 7.0 33.0
1971 41.0
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C"untry
Survey Myer's Index Age Ratio Score Sex Ratio Joint Score
Year ~l F M F Score Index

Morocco 1960 66.3 86.7 24.0 47.9 ::'7.4 153.9

Tunisia 1956 2.4 1.3 2.1 9.8
1966 10.0 17.3 6.9 4.8 6 '0 30.1.;.

1975 28.0

Benin 1961 17.1 11.6 U.B 64.1

Cape Verde 1970 9.1 1~.0 7.3 42.8

Garrbia 1973 2.1 2.0 205 11.6

Ghana 1960 11.7 15.6 8.5 52.8
1970 27.0 31.2 9.1 E.O 7.,' 42.7

Ivory Coast 1975 55.0

Mauritania 1976 29.0

Liberia 1974 11.4 14.4 .i1. ~! 59.3

Mali 196B 8.7 6.2 10.6 48.7
1976 10.8 20.9 17.4 69.0

Niger 1969 6.9 7.3 12.7 52.3

Nigeria 1963 52.7 55.8 30.6 37.7 14.2 llO.9

Senegal 1960-61 :L S l[J.B '1.7 54.5
1976 5.7 14.0 13.8 60.9

Sierra Leone 1974 13.5 15.L B.:i 54.1

Upper Volta 1961 15.3 13.0 12.8 66.7

Angola 1960 8.9 11.0 9.3 47.B

Central Africa
Republic 1975 18.9 ~:6.L 9.7 74.2

Ethiopia 1972/73 17.4 30.B 2404 121.4
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Country Survey Myer's Index Age Ratio Score Sex Ratio Joint Scora
Year r1 F M F Scora Index

Kenya 1962 7.0 5.5 12.4 49.4
1969 19.3 23.0 4.8 7.5 6.9 33.0

Malawi 1966 15.1 16.1 5.5 47.6

Mauritius 1952 7.9 7.4 6.6 35.1
1962 7.8 7.3 4.4 28.2
1972 8.5 8.2 3.4 26.9

Mozarrbique 1979 10.2 14.1 9.1 51.7

Seychelles 1960 4.3 5.1 4.3 22.4

Tanzania 1957 2.0 2.6 2.4 n.6
1967 36.9 41. 5 15.8 15.1 11.5 65.5

Uganda 1969 23.6 33.3 9.2 18.7 12.5 65.4

Zarrbia 1969 14.4 15.8 17.2 9.6 14.9 71.4

Botswana 1964 11. 6 9.0 5.6 37.4
1971 9.2 10.6 8.3 5.5 9.5 42.4

Lesotho 1966 14.4 16.4 21.4 95.1
1976 9. ) 8.9 5.3 33.6

Swaziland 1966 32.4 17.0 21.8 14.9 9.4 64.9
1976 11.0
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Table>3: Preference for digits of age by sex: Nigeria 1963

Oigitof I'll Males Ferralesage- %0-1' Total %of Total

0 2,:.4 23.3

1 8.6 8.5

2 10.3 9.7

3 8.2 8.1

4 7.4 7.4

5 14.4 14.6

6 7.3 7.2

7 7.6 7.4

8 7.2 7.5

9 6.7 6.3

I'll For the digit 0, the value 22.4% males is derived from the sum of the population in
single years 0, 10, 20, 30, 40, 50, 60, 70 and 80 divided by total population, for the
digit 3, the population in ages 3, 13, 23 •.. 83 were summed and divided by total
population, etc.

Source: Ekanem, 1. 1. and Ayeni S., "Models for measuring digital preference in the census
of developing countries", Jimlar Mutune, vol. 1, No.2, (1976), Table 1
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Table 4: Percentage reporting ages ending in '0' and '5 I I Nigeria, 1963 and Ghana, 1960

Males Females
Age Terminal Digit Terminal Digit

groups '0' '5" I 0 ~ , 5'
Nigeria Ghana Nig82ia Ghana ~;ige~ia Q~ana ~Iigeria Ghana

0-4 16.1 21.3 16.2 :1. 7
5-9 21.3 LL.3 22 .. 8 2" ?~.-

10-14 29.7 24.6 24.9 26.1
15-19 30.9 L3.3 29.6 20.8
20-24 40.0 29.5 45.5 30.7
25-29 41.9 27.7 43.5 28.6
30-34 64.5 45.5 57.9· 50.2
35-39 48.0 32.3 ~8.7 3.2.3
40-44 70.9 49.1 73.9 51.0
45-49 51.8 36.4 52.7 36.5
50-54 74.7 53.8 77 .4 54.6
55-59 41.6 24.5 41.9 23.0
60-64 73.0 60.5 76.6 60.6
65-69 45.9 39.5 47.2 36.4
70-74 70.6 60.0 74.4 ~8.8

75-79 44.0 4.2.3 45.4 41.9
80-84 7.2.4 67.7 75.9 66.7

Source: Ekanem, LI. and Ayeni S. , "Models for measuring digital preference in the census
of developing countries", Jimlar Mutune, vol. 1, No.2, (1976), Table 2.

The enormous popularity of digits 0 and 5 is plainly evident. From age 20 digit 0 is much
more preferred to digit 5. Because of this differential preference, the conventional
classification into quinary age groups is not likely to have removed the effect of the
digital preference in the published age distribution,;. This is because the age group
containing the digit 0 would alvJays ~Je rela'cively "fuller" tha" the adjacent ones containing
digit 5. .

22. This effect is more clearly seen in the pattern of the age ratios calculated from the
reported age distribution for Nigeria, Ghana and five other African countries. The age
ratio for a particula::' age group is here defined as the nurrber of people reported in one age
group per 100 of the mean numbers reported in the two adjacent age groups. These are shown
in Tables 5 and 6 for males and fem~les respectively. In distortion free age distributions
these ratios for ages between 10 and 70 should all be quite close to 100 and not deviate
from 100 by more than 3 (Gardiner, 1960). Fur ~Iigeria and Ghana the age ratio pattern is the
same. The ratio is well below 100 for each qllinary age group containing digit 5 while it is
much above 100 for the age groups containing digit O. This is simply the effect of the
differential digital preference between digits 0 and 5. Because of the great preference for
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digit 0 than for digit 5, quinary age groups containing 0 are fuller than the adjacent ones
containing 5 and for both countries. For the remaining five countries which incidentally arc
all Francophone. the differential preference between digits 0 and 5 is still highlighted but
in the reverse order. The age ratios for a~ groups containing digit 5 are now about 100
or clearly larger than those for groups con~ining digit O. This reversal, which will be
called here "the INSEE effect", has. earlier been noted by Van de Walle (1968). It is due
most probably to the practice whereby in most of the French inquiries interviewers are
always cautioned against figures ending in O. For these countries requisite data are not
available to enable the construction of tables similar to the Tables 3 and 4. In addition.
as many of the Anglo-phone African countries, it has been observed that inspite of the
predominant preference for zero, the age groups with end digits 5-9 are more than those
with end digits 0-4 due to the higher preference for digits 6-9 instead of 1-4.

Table 5: Observed age ratios for 7 African countries: Males

Ages Nigeria Ghana Upper Volta Niger Senegal Dahomey Togo
1963 1960 1961 1962 1960-61 1961 1958-60

15-19 78.6 88.01 96.47 110.31 85.62 82.67 84.92
20-24 123.49 96.85 87.50 82.18 92.95 85.56 89.26
25-29 99.02 109.87 121.88 93.23 115.95 122.45 129.08
30-34 106.97 101. 72 81.69 110.44 98.52 84.14 81.:'7
35-39 78.39 97.06 123.08 105.66 103.97 125.64 122.09
40-44 129.40 103.39 83.64 102.11 86.84 82.17 83.05
45-49 68.54 93.45 121.05 100.65 116.38 116.02 119.75
50-54 142.25 106.31 83.33 90.63 91.01 88.03 89.93
55-59 49.08 74.02 104.00 103.09 103.61 104.97 89.67
60-64 203.70 138.51 90.91 113.04 99.19 86.67 105.22
65-69 51.40 69.35 120.00 128.35 96.26
70-74 152.70 122.82 83.33 85.60

Source: Ekanem, 1. 1. and Ayeni S.. "Models for measuring digital preference in the census
,Jf developing countries", Jimlar Mutune. vol. 1, No.2. (976), Table 3.
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Table 6: Observed age ratios for 7 African countries: FefT\31es

Ages

IS-19
20-24
:-:5-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74

Nigeria
1963

85.F,
131.94
99.Q7

107.97
68.54

135.67
59.37

159.08
42.66

227.80
47.23

165.08

Ghana
1960

52.20
llL.94
107.78
101.29
91.55

105.96
84.11

113.49
71.04

141.76
70.31

123.31

Upper Volta
1961

87.06
112,94
lU.94
87.06

121. 31
80.00

121. 05
/7.78

108.33
100.00
100.00

88.89

~liger

1962

97.16
79.]5

100.38
106.61
105.53
94.13

104.35
93.91

106.25
85.71

Senegal
1960-61

100.66
96.40

La.03
86.18

107.95
84.32

111.81
92.91
91.01

109.04

Dahomey
1961

80.05
113.89

'113.67 '
91.49

106.24
87.35

109.00
87.61

107.06
90.04

114.08

Togo
1958-60

75.63
113.62
113.36
77 .60

114.58
8:-:.36

118.50
86.85
91.81
99.29

106.60
88.51

Source: Ekanem, 1.1. and Ayeni S., "Models for measuring digital preference in the
census of developing countries", Jimlar Mutane, vol. 1, No. L, (1976) Table 4.

Besides the observations by Hill noted earlier, it has also been observed that this
classical approach to digital preference developed for statistically advanced countries, is
useless for the purpose of treating census populations in which considerable error may be
present from this cause as it is in contemporary Africa (Ekanem and Ayeni, 1976). This
contention is principally explicable in terms of the well known fact that the generality of
African population is not used to statistical reporting. In particular, the ages returned
for individual at the various national census in Africa are mostly not spontaneous replies
from the res~ondents (who are largoly illiterate and ignorant) but represent estifT\3tes by
the field interviewers (UN, 1967). To remove these biases and errors in the data, graduating
formulae have been devised for analysing and correcting digital preference in the Census
statistics of developing countries. To date, three such formulae have been used. These
include the United Nations Secretariat Index, Newton's formula and the ratio technique
propo.3ed by Carrier and Farraq (Ekanem and Ayeni. 1976).

In order to test the adequacy of each of the three graduating models in terms of
reducing digital preference in reported age data, Ekanern and Ayeni (1976) applied them to
L6 data sets from the census statistics of 13 African countries with pe~tinent data and
their perfonmance was measured by calculating from the graduated age distributions, sex and
age ratio scores end joint score index. The co-authors reported that it is possible to
achieve substantial reductions in such errors by the use of all three models. For them,
both the ratio method and the UN formula are superior to the quadratic method and there is
little to choose between the first two methods. Considering the difficulty of using the
ratio method without the aid of a computer the co-authors concluded that the UN method
seems satisfactory for 8\3ryday use,
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On the basis of this finding, the Joint Score Index is used h"re to n'Basure the
incidence of digital preference in the past and recent census/survey data of African st~tes

with pertinent data (Table 2). In adopting the index. it is noted, as its original authors,
that it is not very exact and should be regarded as an order of magnitude rather than a
precise measurement. Theoritically the index should approxirrete zero for a stationary
population with constant fertility/mortality and nil rnigration. For real populations with
changes in all three variables, the index should depart from zero and should increase in
absolute value as inaccuracies increase in the reported da~a. The observed index for the
3,: countries in Africa with needed data is shown in Tab lEe .:. Ti,e advantage of these
estimates is that the index which is obtained is affected by differential omission of
persons in various age groups from the census/survey cO'Jnt anc by tendentious age misstaternrJnt
as well as by digit preference. Each is, therefore, more truly a reflection of the general
accuracy of the age statistics than either Myers. Bachi or Whipple's index (UN, 1955).

However, out of the 32 countries with data (Table 2), only in Algeria, Mauritius.
Lesotho and Swaziland do the estimates appear to be stable and consistent in the sense that
the estimate for each succeeding census/survey date is lower than the earlier estimate
consistent with expectations. For all the other countries, the estimates exhibit considerable
variations. This raises the question of how reliable is the Joint Score Index in measuring
errors in age data. It will be recalled that a measure is said to be reliable if it is
stable, dependable, accurate and predictable, it is, valid if it is relatively error free.
Given the observations just made on the basis. of the estimates maDe for the 32 countries
here (Table 2), it is obvious that the Joint Score Index is not a very reliable and valid
index for measuring digital preference in the census/survey data of African states and should
be used with caution.

As Hill has further argued, the problem with the UN index is that true fluctuations
in the age distribution will inflate its value, which will anyway be greater than zero even
for a perfectly recorded stable population because sex ratios do change gradually with age
and on average, any age group is larger than half the sum of both its neighbours, since
mortality increases with age (Hill, 1980). Thus the index may be useful for comparison
purposes as used here (Table i) but not too much should be read into its actual value.

The power of the checks discussed thus far is limited because real age distributions
can depart from a regular pattern as a result of fluctuations in fertility in the past, or
migration, or disasters such as wars. Consequently, observed oddities can in some cases be
real features of the population. When two or mere age distributions are available, the
checks become considerably nore powerful since the failure of a feature at the first census
to reappear, lagged by the intercensal interval, at the second census is a strong
indication of error.

A convenient way of looking at the consistency of two age distributions is by
calculating cohort survivorship ratios. Ratios over 1.0 are unacceptable unless they can
be explained by net immigration. Ratios should also fall fairly smoothly as age increases,
so erratic fluctuations can be taken as indications of error, as can ~arked differences in
survivorship ratios by sex. Such a procedure has been used with some modification in
evaluating the 1963 census age-sex data from Nigeria (Ekanem, 1972) to demonstrate the
extent of overreporting the population of certain age groups.
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(vi) Other devices

Aside from use of specific inc ices for identifybS' conh;nt errors in reported age
data, Brass has noted four other devices for evaluating and adjusting demographic data in
age. These include cumulation, use of reference standards, linearizing transformations
and scaling transformations (Brass, 1969; 163-204).

(a) Comu lation

The basis of suggesting the cumulation of reported age distributions from censuses!
surveys is that the procedure has the salutary· effect uf can:~elling out erratic fluctuations
as it is obvious from Figures 1 and L. The reported fEmale proportions for Nigeria (1963)
in Figure 1 exhibit considerable fluctuations relative to the corresponding cumulative
proportions in Figure L. By implication, such cumulative distributions can be used to
detect systematic errors in reported age data, .

(b) Reference distributions

The mere detection of system"tic errors in age data does not provide a decision on
what constitutes an unacceptable divergence from pattern or trend. Such a goal can be
achieved if comparison is made with a reference distribution, i. e" a function which is
similar in shape to that which descri.besthe measurements. One such rocorrrnended function
for evaluating reported age-sex data is the use of the stable population model. The method
comprises the derivation of a stable age-sex structure based on assumptions derived from
the particular population and comparing the latter by age-sex with the corresponding
reported data. The derived index of dissimilarity yields some idea of the error in the
reported data as is illustrated with data from the 1963 census of Nigeria (Table 7).
There were obviously greater distortions in the reported frmale age data of Nigeria at
the 1963 census relative to the males.
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FIGURE 1: Graph of Reported Vs. Stable age Dist­
ribution, Nigeria, 1963 (Females)
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FIGURE 2: Graph of cumulative Reported Vs. Stable
Distribution, Nigeria 1963 (Females).
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The objective of this approach is not to make the reported age-sex data conform
closely to the reference distribution (in this case. the stable population model) but to
display the anomalies more clearly and aid in distinguishing between unique characteristics
of the populatioft and.errors in the data. For instance, Figure 1 indicates that the reported
age distribution (Ni~eria, 1973) exhibits considerable distortions relative to the stable.
In theory a tendency for the deviations to increase with age suggests exaggeration. Other
biasses should of course show up as hollo\~s and bumps in the sequence of deviations as in
Figure 1 for Nigeria. It may be quite useful to ~lot male and female deviations on the
same graph because deviations introduced by the use of a stable population not exactly
representing the true population will tend to appear in both.

One of the problems with this approach is the suitability of the stability assumption
vis-a-vis the population in question at the particular moment of analysis. Nevertheless.
from an extensive application of the technique to the data from African countries, a pattern
of error has been discerned (UN. 1967). The pattern discerned is that. for the generality
of African countries, the reported age-sex female proportion in 5-year intervals exhibits
the following characteristics relative to the stable: the proportion 5-9 is above the
stable, the proportions 10-14 and 15-19 are below the stable, and the proportions 25-29,
30-34 are above the stable. It is. therefore, useful to ascertain if the error pattern
from a particular country conforms to the general pattern. In this regard we recall the
application of the technique to the 1963 Nigerian census data (Table 7). The conformity
with the general pattern in the latter case was used as a basis for arguing against the
complete rejection of the results from the 1963 census of ~igeria (Ekanem, 1972), although
the possibility remained that conformity with the general pattern could rather reflect the
inadequacy of the stable population model in the particular context.

Another example of reference distribution is the Carrier Farrag (1959) Ogive for
examining proportional cumulative age distributions applied by the co-authors to the 1947
census data of Egypt. This reference standard is a function which changes linearly from
zero at birth to agree with the observations at age 60 years. As in the illustration with
the stable model. the subtraction of this from the observed age distributions gives a set
of differences whose variations can be better appreciated. Other reference distribl!tions
could be mathematical or empirical, a general standard or one specific to a particular
situation. A case in point is a reference distribution derived from other data for the
population under study such as the use of fertility rates from retrospective reports at a
census as a standard for disciplining birth registration records.

(i) Linear transfornBtions

Analytically the differences between the cumulative proportions under given ages
observed and for the standard can then be graphed aEainst the reference values. This is
illustrated with female aEe data from the 1963 Nigerian census (Figure 3). Adjusted female
age population distribution for Nigeria (1963) can easily be derived by drawing a smooth
curve through the point,. Brass notes that although such a curve can be drawn through
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Tab1e:7: Reported (R) versus stable (S) age distributions for Nigeria. 1963

Males t=t~rn318s

R% S% /R-SI R% S% /R-S/

0-4 16.8 17 .8 1.0 17.6 17.0 0.6
5-9 15.5 14.0 1.5 14.8 13.5 1.3

10-14 11.6 12.0 0.4 9.7 11.6 1.9
15-19 8.9 10.3 1.4 10.0 10.1 0.1
20-24 11.2 8.9 ".3 13.7 8.7 5.0
,~5-_9 9.3 7.5 1.8 10.8 7.5 3.3
30-34 7.5 6.4 1.1 8.0 6.5 1.5
35-39 4.8 5.4 0.6 4.1 5.5 1.4
40-44 4.7 4.5 0.2 4.0 4.6 0.6
45-49 2.4 3.7 1.3 1.8 3.9 2.1
50-54 2.4 3.0 0.6 J.9 3.2 1.3
55-59 1.0 2.3 1.3 0.7 2.6 1.9
60-64 1.6 1.7 0.1 1.2 2.0 0.8

65+ 2.4 2.5 0.1 1.7 3.3 1.6

Index of dis-/
similarit~ 6.9 :,1. 7

a/ Index of dissimilarity is here defined as oOEl-halt of the sum of the absolute
deviatIons of the reported from the stable propOl-tion (-'or each age group).

Source: The reported age structure is derived from the Population Census of
Nigeria, 1963. vol. 3, p. 7; the stable age strDcture is based on assumed oe = 40
(females) and [(15) = 43.8% (males) ~nd 42.1% (females and is derived from the North
model tables, Regional Model Life Tables and Stable Population, Princeton (1966).
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FIGURE 3: Differences between standard and observed
% under ages, Nigeria 1963, Females
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FIGURE 4: Differences between logits of standard
and observed % under ages, Nigeria 1963, Females.

Logit
Difference
.5

.2

.10

5
-.1

10 15 20 25 30 35 40 45 50 55 60 65+

-.2

Age (years) on logit standard scale



- 101 -

the points, objective methods of fitting points are more effective when data are transfor~' ~

i.e. if a function which brings the plotted relationship closer to a straight line can Og
found. The logit appears to be the most useful of such transfonmations. Figure 4 sho~;s

the difference between the logits of the stable and observed cumulative age distributions
for Nigeria (1963) plotted against the transformed reference standard. (Both series (i.e.
logits of the stable and observed cumulative age distributions) are derived from Table 7).
Unlike the untransformed values in Figure 3, the points in Figure 4 are closer to a straight
line and the age distribution can be adjusted much more readily. The transformed values
(Figure 4) clearly illustrate the point that the 1963 Nigerian female age distribution wa3
far from being smooth

On the whole. to the extent that pictorial representations are more focussed in terms
of enabling the mind to perceive deviations from expected values. these devices suggested
by Brass appear more relevant than the age accuracy indices discussed earlier. Howevor,
al1:hough they appear more handy and usable in this particular context. the devices are not
necessarily more reliable because they involve models which can introduce errors if the
pattern of mortality is unknown or there had been past fluctuations in mortality. (A stab'"
population distribution assumes constant mortality and fertility levels.
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V. ERRORS IN CURRENT AND RETROSPECTIVE FERTILITY DATA

Among other things two basic questions are nonnally asked of women aged 15+ in
censuses/surveys, i.e. the number of children ever born alive by them (retrospective
fertility) and whether they have had a live birth in the 12 months period prior to the
census/survey [currentfertilityJ. When both pieces of infonnation are available by
age of the women, it is possible to derive reasonable estimates of fertility by comparing
the most reliable features of the two sets of data and then adjusting both the current
and retrospective estimates. Both pieces of information on life time fertility are the
most important census/survey data concerning fertility and hence need·to be appraised
carefully.

Hill has surrrnarized the various analytical techniques for evaluating such data:

(i) examine the frequency of non-response by age group. A high level of non­
response for all age groups from 15-19 to 45-49 suggests that the data may not be goodl

[ii) calculate.the mean CEBin each five year age group from 15-19 to 55-59.
Unless fertility has been rising, the average parities [P.) should rise smoothly to a
plateau for the age groups 45-49, 50-54 and 55-59. If th~ average parities reach a peak
for a younger age group and then decline, there has almost certainly been some omission
of CEB from the reports of the older women,

(iii) calculate a rough and ready test for such omission by estimating the total
fertility rate [TFR) from the relations.

[a)

(b)

TFR

TFR

"[P3)2/p., [see UN. 1967: 31-36)
L 4

" P2 [P4/P3) (see, Brass and Rachad, 1979)

Brass and Rachad (1979) suggest that the TFR should be estimated in both ways and the
lower of the twa estimates taken. If the TFR obtained in this way is substantially higher
than the average parities for women 45-49 and over, these women have in all probability
omitted children from their reports.

[iv) Compute sex ratios at birth per parity. These ratios should be in the range
of 1.02 to 1.07 and should not show any trend by age although the value for the women
aged 15-19 often differs from the others; any deviations would indicate errors either
of classification of CEB by sex or of differential omission by sex,

(v) Comparing the observed average parity distribution with those predicted by
fertility models such as the relational Gompertz model of fertility. Strictly speaking,
this model is a mode of cohort fertility and may not fit cross-sectional average parities
particularly well (Brass and Rachad, 1979). However, fairly steady changes in fertility
over time would not affect the detection of error very much.
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Besides, the foregoing mgthods, thg argument in contemporary derrographic literature
is that the reported current fertility contains errors emanating from the factor of "time
imprecision"; the retrospective fertility also oontains errors due to the "rrerrory lapse"
factor (Brass, 1975). The P/F technique developed by Brass is often used to detect the
errors in both current and retrospective estimates. The ratios (P/F) show a variation
with age; they are greater than unity at the youngest ages and less than unity at older
ages. By implication if the r3sults for the younger ages are closs to unity, they indicate
that data on current births are consist3nt with the data on retrospective fertility ­
suggesting that the current fertility data have been c'JEocted 'Nith srme degree of precision
and hence are relatively reliable. If the data show a gradual declir,e with age, this can,
in the absence of an alternative explanation, be interpreted as a memory lapse phenomenon.
Any market deviations from both expedations (i. e. P/F exceeds unity at younger ages,
P/F decline gradually with age) woulc suggest errors in both current and retrospective data.

These points are illustrated with the data on P/F ratios for three African states.
Theoritically, these ratios should be close to unity if there is agreement between both
measurements. From Table S, the data for Chad appears reasonable as it meets the above
desiderata. The data for Uganda is relatively poor given the sudden drop from
P./F,' to P/F3• In the case of Nigeria, the distortions are really marked.

Table 8

P/F ratios for selected African states

Age groups Chad a/ Uganda 8/ ~ligeria b/

15-19 1.05 1.36 2.73
20-,,4 1.06 1.13 1.26
25-29 0.97 0.69 1.09
30-34 0.94 0.79 1.04
35-39 0.93 0.74 1.03
40-44 0.FJ9 0.71 1.05
45-49 n ,,~ 0.7,' 1.07,-,.,:::J

Soun::e: a/
til

Planning Survey of

Brass, W. (1975), op. cit., p. 15, Table I,
Results of the lS71/73 National Fertility, Family

~iigoria .
and Family

The questions have been raised if the P/F ratic technique functions well in
application; how is the success of the technique t~ be judged, why does the method sometimes
fail? There have been no claar cut answers to these questions. Several operational problems
militate against the efficiency of this technique including age misstatement, a tendency
for older females to report fewer children ever born, the fertility experience of survivinB
women may be different from those who fail to survive: when fertility is changing, it is
particularly difficult to estim3t8. Accordingly, values of the P/F ratios should be
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carefully scrutinized in the light of what is known about the population.
technique appears to fail, Lise of information on parity may shed lir,ht on
This will be illustrated here with data for South/Western Nigeria (1971).

Where the
errOlS present.

In Table 9, data is presented on a distribution of the cohort period specific
fertility rates (per :000) of the 5, 21,1 women aged 15-43 and interviewed in South Hestern
Nigeria during the survey of the area in 197 1. The ~en3ral picture that emerges frem the
data is that in South Western Nigeria fertilitj was increasing since 1922 until about
1966 when it started to de::Enc> T,e ql1estion can tE ['J' ,::j as to hovJ reliable and valid
are the results iii Tao18 9 in tel'ms of "18asuring fertility change in the study area.

For Porter (1970) cne v.cej "0 CI8e!, en the appCiru,t pattern Df fSr"Cility decline in
the study area in the most recent ~eriod (0-4 years before survey) is to examine for the
prevalence of "event misplacercI8nt". Fre..n the data [Table 9) th3 older cohorts of women
seem to report older cohort fertility. By implication there is need to caution against
the inference of a declining fertility in the study area since the data amay contain other
errors besides omissions. Som's (1373) v:ew is that certain vital events (e.g. female
births and births of children who died in early childhood) are subject to a higher
probability of omission than others. According to Porter a possible test for the prevalenCE
and pattern of omitted live births as reported by the South Western Nigerian women would be
to check fDr both phenomena. If female births were subject tc differential omissions, the
reported sex ratios [by age) for these live births wculd exceed their expected values. Frorr
the point cf view of the reliability and vdidity of the reported live births, if this
pattern is not readily discernible frem the r8portod data, it could be an indicaticn of the
"degree of confidence". which the analyst can have ir, t'1e data. PI distribution of such
sex ratios is presented in TAble 10.

According to Van de \'811e (968), spx ratios at birth recorded in African surveys ar'e
under unity as often as above. From the d"lta which he 8xamined for selected regions of
Africa, sex ratios were under unity in 53 rer cent of the cases at birth, 91 per cent of
the cases under one year, and, 83 per cent of the cases for the age gcoup 1-4 years. The
reported age group 5-,9 presents everyvlhere in r,frica (e:<cept the r::ongo) a sex ratio above
unity. For fonner rrencfc coloni8~ ic, P,frica, se" rateoi3 are characteristically above unity
between ages 10-14 and under unIty between ages LO-40. Alchough Van de ~alle argues that
tht! actual trer,d of sex rutios by age cannot be deduced precisely from available data, the
sex ratios in T"b1", 1,0 deviate rather miJrkedly -From thu several situations observed in most
of Africa for ages 10 and ,over, In the av,e group 5-9, ',he pattern is consistent with
expectations. Fot", the D-4 ase group, 8xcept: ing -!::hs ~~""JS::; cf ~'le surviving 1 iV8 births aged
zero, the repoc'tsd ,;e" j'3tios devL"t8 "gain From the genera~lj observed pattern. The
general picture portrayed by the date in Tanle 10 is that the re'Jorted live births were
possibly affected by diff8rcr,ti~' ,'missions of f2rr,cl183. by bplication, the apr:arent
fertility decline in the 0-4 years period before survey (Table 31 may reflect both this
differential ommission of female births, the prevalec,ce of "event Il'isplacement" and a
possible fertility decline.
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Table 10

Distribution of sex ratios by age of the children

as reported by Southwestern Nigeria women, 1971

Age of child Surviving chilr.ren Dead child1]n All child1]n
t' asex :a lOS sex ratios sex ratios

o - 4 113 103 112

5 - 9 104 113 107
10- 14 116 114 115

15 - 19 136 136 136

20 - 24 135 139 130

25 - .29 139 119 129

3D - 34 161 150 174

o - 34 114 114 114

(a) Sex ratio at birth for all children was 102 (male ~ 536;
females = 328) as against 99 (males = 311, females = 313) for
the surviving children.
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The question then is, if fertility has not been declining in Southwestern Nigeria
in recent years. What pattern has ferti:ity been following? The other two alternative
possibilities are an increasing or a constant pattern. The former appears unlikely for
obvious reasons. As in other parts of Nigeria, families in Southwestern Nigeria have
recently been experiencing a change from the traditional large family norm .in the face of
a declining infant and child mortality. Thus the children are no langer looked upon as
old-age security. With the interaotion of the rapidly inor83sing middle olass with Western
ideas, the children themselves are raising questions having to do with their education and
thei~ future. Besides, the practice of polygamj is fast on the d~cline. These three
factors - a declining infant and child mortality, the rising cost of education, and the trend
towards a change in farnilv struvture are among the factors which have been militating against
the t~aditional large family norm in most parts of Nigeria. All these tend to suggest a
constant fertility in the study area given t~e doubts ~egarding a declining pattern.

Brass (1975) has suggested a method of using pa~ity information to check for a possible
constancy in fertility. This consists of oomputing the B~ass P/F ratios but using first
births as against all births. Such data is p~esented in Table 11 where f., 1 are the age­
specific first-birth rate and represent the ratio of the number of first Births by age to
the numbe~ of women in. the age group. Accumulation of these f

l
, 1 values yields F., 1

which is comparable to the proportion of women who become mothers at any time in a1

longitudinal analycds. The F., i values r8present the proportion of women by age with one
or more children. Similarly, ]~., 2 r8fe~ to second parity children. The P., I/F., 11
P., 2/F., L ..• etc., are simi18r to the P/F ratios for all bi~ths. In re18tion to all
birth PtF ~atios (Kill, 1979), first birth ratios are more sensitive to changes in age
at marraige, less sensitive to changes in marital fertility, and generally less variable
with agel otherwise they can be treated similarly. Accordingly, Brass argues that if
fertility is constar,t, these P and F values should be related to one another for each birth
order. This implies that the ratios should be fairly identical. The fact that this is not
the case with the data in Table 11 also raises questLns regarding th3 presumption of
constant ferkility in Southwestern Nigeria.
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In general. the P/F ratios provide an enormous amount of infonnation about the
consistency of the reports of lifetime i:nd rBcent fertility and also often give indications
of the nature of errors present in the reports. If the two sets of infonnation were consis­
tent, the ratios woulD be equal t" 1.0 for Bach age brDUP. If the ratios are more or less
constant by age, but are not equal tfJ one, the age patterns of fertility implied by the
two sources are consistent, but their levels are not. If the ratios for early age groups
(up to 35) are more or less oonstant thcugh not n8~8ssa~ily equal to one. and then fall
systematically with age, CEB are probably being omitted by older women to a greater extent
than by younger women. If the ratios are greater than 1.0, the rEcent fertility reports
may be too high. And finally, if the mtios rise \"ith age. fei'tilHy my have been
declining in the recent past,

However, from the foregoing, it appears that contr'ary tc expectations. the use of
birth histories does not infact overcome the problems posed by use of the P/F ratios in
terms of detecting errors in current/netrospective fertility data, The problems confront­
ing analysts of birth history data are basically ol"ittcd events, the representativeness
of the sarrple; misrBporting the data on occurence of a give" pregnancy; misreporting the
age of the mother; and. difficulty of obtAining a distribution of ths livebipths who died
before the survey by years before survey and age of mot:leI' in cases '::-,ere age at death
(or year of birth of the dead child) is unknown. By irrplication, estimates of feptility
based on currant/retrospective repcrts from surveys shoulc also be tr2ated with caution,

VI. ERRORS IN DEAD CHILDREN DATA

Because the number nf children dead depends on the timing of lifetime fertility as
well as child mortality risks, its behaviour is mope '/a6all18 E,nd lESS easy to model than
the number of CEB. Among the few consistency checks [Hill, 19(9) on the data re the
following:

(i) Calculate mean number of dead children by age group ~f wonen. Calculate also
the proportion of dead children among those ever born pcr age gI~up'Qf the ~D~cn. Both
proportions so should increase steadily with oge of thE! w'men. Ifeithsr series fuils
to increase, or declines, as age increase. dead children have pl'Gbably been omitted from
the women's reports to a greater extent than living chi'dren.

(ii) Calculate the proporti~~ Qf de~d chilrlrsn r" ,8X 2mc~~ tho~e ever born per age
group of the women. Sex rlifferentials in child mortality \·,i11 res"lt in different
proportions dead by sex of child, but the differonGos should nnt bs large and they should
not change very much by age group. A tendeClcy for the prupu::,':j on dpad of female children
ever born to increase more slowly than that of maie c:hildnJo 2'JEfosts that dear! females
may have been omitted to a greater extent than dead ~6]2S,

[iiil Estimate child mortality probahilities [q. velues) frvm any of the various
methods (Brass, Sulliv:Jn or Trussell). The origi'lal1Brass procedurE is the most useful
for this purpose. The conversion of each q. into sorre ',nde,( of morblity makes it
possible to assess the consistency of tho bf:;ic data. If the reports of older women indicatp
lower mortality risks than those of the younger women, 'che proRurrpticn CJf omission of dead
children from the reports of the elder women is stro.og,



(iv) Comparison of levels of
estimates of child mortality. The
only increase as the cohort ages.
by age group can be calculated for
sets can be looked at by computing
by age group for a cohort of w:lmen
child mortality rates.
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child mortality estimated in (iii) above with other
average number dead of the CEB by a cohort of women can
Thus, if the average number of dead children per woman
two points in time, the consistency nf the two data
the increase in the average number of children dead
experiencing both intercensal fertility and intercensal

Besides the foregoing procedures and aE with the P/F ratio technique, the method
developed by Brass for generating a life table indirectly from survey reports of number
of children ever born alive and those surviving can be used to detect errors in the reported
data. It will be recalled that the method consists of the following steps (see Brass,
1968: Chap. 3).

(a) Calculation of proportion of deceased children out of children ever born
(denoted 0i)'

(b) Calculation of q. values from the O. values using the Brass multipliers;
1 1

(c) Computation of other qi values (i.e. qZ5' q30 ••• );

(e) In order to generate a life table on the basis of the q. values obtained in
step (b), Brass suggests the ploting of the logit values of these ~. values against the
corresponding values from the (Afrlcan standard) Life Taole. A smo6th line is then fitted
to these pair of logit values using the group average method. The use of this approach in
fitting the line as against the nonmal least square method is predicated on Brass'
contention that errors in the reporting of children ever born (and those surviving) are not
random (as implied by the use of the least square analysis) but are systematic in the sense
that the younger women (20-29) are likely to report these events more accurately than the
older women (30) given the factor of recall lapse. Brass then gives two conditions which,
if both are fulfilled by these sets of points, enable one to use the fitted line as a
basis for constructing a life table. First, the slope of the fitted line should fall
within the range 0.8 and 1.20, second, the correlation coefficient between the two sets of
logit values should be considerably high (at least 0.9). If these conditions are met, then
the equation of the line can be written in the form:

logit lex) = A + B logit Ps(a) •.•••.••..••.•. (1)

where A = intercept of the line on the Y-axis
B = slope of the line
logit Ps(a) = valueG from the African Standard Life Table

Using the table of the logit transfonmation function, the lex) values in equation (1)
are obtained. If the chosen radix of the life table is 100,000 then from these values
of 1(x) the corresponding values for 1(1). 1(Z). 1(3). 1(4), 1(5). 1(10) 1(85)
are readily deduced.
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(e) Computation of other columns of the Life Table: (i.e., L , T and e ):
The necessary steps for obtaining these values are described in Barelayx(1966)~

(f) Alternative method for obtaining the q. values: In the event of the reported
data not meeting the two conditions just outlined; Brass suggests that a model life
table be constructed that US8S 1(2) or 1(3) from the retrospective data and has a
value of unity in the logit transformation of the African Standard Life Table. If
1(2) is used, then from the relation in equation (1)

logit 1(2) • A + B logit Ps(2) ••••••.••..•••• (2)

since logit 1(2) and logit Ps(2) are known. A is readily deduced. This is then fed
into the equation (1) and used to obtain values of 1( lJ, 1(2), 1(3), 1(4), l(5), 1( 10)
••.•.•..•..•• 1(55). These later values are then used to generate the remaining columns
of the life table as described in step (e) above.

It follows that if the two conditions described in step (d) above are not met, then
the reported data on CEB probably contains errors. The alternative procedure, though
analytically tenable, appears synonymous with the imposition of the "African standard
rmdel" developed by Brass on the actual situation. As in the case of fertility, the
resulting estimates of rmrtality should be uSed with caution. Even when the two conditions
are met, the analyst should note that any factors affecting the q(.) values derived in
step (b) above will invariably effect the estimated values of the rife table. Brass
argues that the main sources of error in q. are selE'ctive non reporting of dead children.
age misstatement of mothers, changing ferthity/mortality and the tendency to understate
the number of CEB.

An illustration of the foregoing procedure with an empirical situation would under­
line the point being made here regarding the probably errors in mortality estimates based
on retrospective fertility responses of women in childbearing ages. In TAble 12 data
is presented on the correlation coefficient, beta and alpha estimated for Southwestern
Nigeria as derived from the 1971/73 National fertility, family and family planning survey.
As it is obvious from the table, tha two conditions were met only in about half the six
areas.
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Table 12

Relevant values of correlation coefficient, Beta and

Alpha from data for Southern r;igeria, 1971-73

Area
R~mk Jrder

Sex Correlation
Coefficient

Beta
Value

Derived Alpha
using Beta " 1

Estimated life
expectancy at
birth (years)

South West
Nigeria (UJ

M .86
F • Be

1. 91
1. 91

. .d5

.220
50.6
50.8

South West
Nigeria (R)

~1 l. DO
F l.m

l.50
l.50

.107

.10/
47.1.
47.0

All South West
Nigeria (U + R)

M l.00
F l.on

1. 68
1.68

.154

.150
48.7
46.6

East Central
State (U + R)

M
F

.93

.96
1.07
0.91

41. 5
45.5

South Eastern
StClte (U + R)

~1

F
.68
.79

0.68
O.BO

56.0
50.B

48,3

40.4
47.5

48,7
0.142
0.154

1.60
1.46

1./0
0.80

.93

.9E

1.00
1.iJOF

M
F

M

All EasterEs
Nigeria (SES)

---:::::::::-_~--------------------
All Southem
Nigeria
S.W. + ECS + SES

N.B. : U - Urban
R - Kural

ECA - East Central State
SES - South Eastern

SW - South West

Source: Ekanem, 1.1. anc Faroog, C,M. "The dynamics of population change
in Southern Nigeria", GEi\jUS, Vol. XXXIII, No. 1 - 2 D977l.
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Again there are no clearcut answers to these questions. The point to bear in mind
is that whether or not the two conditions are met, if the pattern of estimated life
expectancy at birth was con3istently such that the ~ale life expectancy at birth exceeded
that of the females, one could argue in favour of the unique African mortality situation.
To the extent that the pattern is not consistent, it is probable that either the
estimation procedure is not sufficiently reliable or there· are clear er~rs in the data
as reported. It is difficult to be definitive in this regard.

VII. ERRORS IN PLACE OF BIRTH DATA

To date there are no reported analytical techniques for detecting errors in place of
birth data used in migration analysis. Only the sources of errors in the data have been
indicated simply for purposes of cautioning the user. It has been observed that the
question on place of birth allows identification of the numbers of people who were born
abroad or are citizens of another country, but they do not identify when they came to the
country where they were enumerated CShyrcck, 1954). They do not identify patterns of flow
that are related to a specific period. nany people who are identified by these data 3S

international migrants may have been in the country where they were enumerated for most
of their life. They ITlay even be children of migrants and through this have citizenship of
another country, though they may never themselves have been there. In general terms, datn
on stocks of foreigners or aliens identified by questions on citizenship in African censuses
may present a misleading impression of the extent of relatively recent international
migration.

It is also noted that the place of birth data could indicate the number of persons bar
in and outside thE country of enumeration. Those born outside are supposed to be immigrante
and those born in the country are assumed to be non-migrant resident population. However,
of the persons born outside, some could possibly be nationals of the country under con­
sideration) of those persons born in the country, some could have been children of immigrant
parents who hold foreign nationality. Although these two forces operate in opposite
direction in the determination af migration status of a person, wrong inclusion in the former
is unlikely to counterbalance the omission in thE letter, because in Africa many studies show
that omissions of such persons exceeded wrong inclusion of migrants (ECA, 1977). Even if
there were a quantitatiVE! balance in the omission and wrong inclusion of international
migrants. some aspects in the study of internationc;l migration [such as the causes and
consequences) would be f,reatly affected. Thus, place of birth data coupled with nationality
(or ethnicity) could produce SO,,"8 information on the 3=tu~1 iomigrants, returnees, persons
born outside but hold nationality of the country of enumeration, and persons born in the
same country but hold foreign nationality.

As a source of international migration data, the use of birthplace statistics has also
been criticized because it reldtes to a mer" refCot>; datCl than does the usual migration quest ir

regarding residence at a fixed past date and hence there is more lack of knowledge on the
part of respondents other than the person himself, the statistics do not take account of
intermediate moves between time of birth and time of t~e census or of international migrants
who have died, and, persons who have returned to live in their state of birth appear as
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non-migrants' (EtA, 1977). Although these and other limitations of plece of birth data have
been discussed elsewhl;lrl;l, nevertheless,· place,of birth data (when available) can still fill
important gaRS .inbur knowledge about international migration in a given country. They
provide i3 broadhis.b:"i,c picture of the main geographic migratorY rroverrent within the
country.

VIII. CONCLUSION

It is i~possible in a paper of this kind to cover all the analytical techniques for
content error evaluation of derrographic data. Only a few of the techniques used in
appraising data on age, number of children ever born and number of dead children have been
discussed. In the case of place of birth data, only the inherent errors are indicated as
there are as yet no well defined techniques for th8ir evaluation. Where data are available.
some of the outlined techniques have been illustrated with actual examples. For most of
the techniques, data paucity does not permit a thorough grasp of how these methods work in
actual caccs. It is hoped that as the data situation improves, it should be possible to
put these other techniques to test as well.

Regarding errors in age-sex data, the five main sources of error as outlined by Myers
have bEen discussed at length together with illustrated examples. However, for some of the
techniques. the lack of national life tables of reasonable accuracy has been the main
bottleneck in terms of actual testing of the suggested procedures. The 8dditional devices
suggested by Brass for appraising errors inthe reported age-sex data are also highlighted.
It is noted that neither the series of indices implicit in the Myers' procedures nor the
devices by Brass can in fact be preferred to the other in terms of yielding more reliable
and valid results. They are all analytical techniques to guide the user of tho data of
the probable errors in the data.

The same is ipso facto true with respect to the techniques suggested for appraising
data on repol'ted number of CEB and those dead. For reasons indicated, there are more
numerous and sophisticated techniques for appraising data on CEB than on dead children.
Only a few of these techniques have been discussed in this paper for reasons of space. In
the particular case of the technique by Brass for generating a life table from information
on CEB and number dead out of the CEB by age of mother using the log it transformation
function approach, it should be noted that besides the illustration with the Nigerian data
(1971/73), its application with data for Central Afr)8an Republic (1875), Zambia (1969),
Swaziland (1976) and Malawi (1977), yielded estimates of life expectancy at birth that were
not completely plausible at least in all the cases relative to similar estimates by other
methods (see item 5 of Notes). The difference between both estimates W6S really
marked in the cases of Central African Republic and Malawi.

Accordingly, both sets of techniques for appraising CEB and dead CEB, as in the case
of age-sex data, point to the need for the establishment of viable vital registration
systems in all the countries as well as the intensification of efforts dirsctsd at ensuring
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sound traditions of census taking in these states. Of course the development of census
traditions and vital registration systems in these countries will not render the use of
these analytic techniques obsolete since the need to caution the user of the degree of
reliability and validity implicit in the data will still be essential. The point is
that with good census and vital registration data base, the user's confidence in the
estimates derived from the demographic data from the various censuses of population­
housing and surveys data would increase when the techniques would reveal less errors
in the published data.
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TECHNIQUE ANALYTIQUES D'EVALUATION
DES ERREURS DE CONTENU

R E R U r.1 E

L'objectif premier de cette etude cst d'indiquer ct ~ut~nt que possible
tester empiriquement cert~ines des techniques ~nnlytiq~€s d'evqlu~tion des
erreurs de contenu d~,ns les donnees demogrqphiques. qu,~tre series de d\;nnees
demographiqucs font l' obj et d' exmnen : l'i\p:e, nombro d' cnf,mts mis .'u !'londe,
ncmbre d'enf~nts decedes n~rmi ceux mis ~u monde et lieu de naissance.

Pour ce qui est de l'age parmi les princin~les formes d'erreurs de
contenu mises en :relief figurent 10. d6cl",rati0n de chiffres sous-estimant le.
prpulation de moins d I un an ~ la tend""J.llce a dnnncr un ~ge eX::l,ct d~ns quelque but
juridique, une surrestimati0n nctte de l'Ep:c pour les f,roupes d'nges avanc~s,

Ia proportion declq,ree d 'p,ge inCllnnu et 1a tendtlnC0 ;, qrrondir 1 'r'ige. Une
anaiys~ des techniques indiqu6es pour ev~luer los crreurs proven~nt des tr0is
premier~s sources fait ress8rtir que l'abscnce de tqbles n~ticn~les de mort~lite

o..ssez precises est Ie principe.l obstade a un centrale verit'lble des methodes
sllgserees.

Quant a In tendance 3 Qrrsndir l'~ge, des divers indic~s mis nu p0int afin
de Ie. deceler .. ce sent l'indic£: de Myers et l'indice des Nrlti0ns-Unies qui ont
re~u la plus grande diffusion. L'emploi de ces indices indique que les donnees
declarees sur l'~ge des femmGs des pays africains subissent plus de modi­
ficati~ns que les donnees correspond~ntes concernant les hommes. Les moyens
supplementaires sugr,eres ~ pnr Brass--uccumulati0n ,repartiticn p.'1r comparaison avec
une distribution de reference et transf0rm~ti0ns line~ires - prur mesurer les
erreurs d.'Uls les donnees relntives a I' e.ge f.t ,"tu sexe ne dC'nnent pas de rcsult?.ts
plus fiables et plus valides. Ces ensembles de techniques s~nt tous deux
~nalytiques et ne visent qul~ prevenir l'utilis~teur cnntre les errcurs probables
inherentes ~ux donnees.

Les diverses teChniques d t evaluation des crreurs dans les donnees sur In
feocndi te retrosp€:cti ve englobent l' eX-?IIlen de 1~_ frequencc de 1'1. non-decl~r~,tiC'n,

de Ia Jente prngressi0n .'lttcndu~ dB-ns 1128 p~iti~s Ta0yennes vers la stabilisati0n
a une tranche d'~ges de 45 ~ 49 ~ns, l'estimqtion de l'indice synthetique de
feccndite~ des taux de me.sculinite a l~ naiss~nce et l~ c0mn~raison de l~

repartiticn des pn.rites cc:rrespcndantes fcndces sur des modeles. Ccntr1.irement
au cas de 13 fecondite retrosp0ctiVE 9 il existe m~ins de teChniques d'evaluation
de l~ qualite des donnees concern3nt les ~nf~nts decedes. A ce jour, on nla
pas connaissance de meth(~des anp',lytiques T:E'rmettr.nt de detecter les erreurs
dans les donnees sur Ie li~u de n~iss~nce. En consequence~seules les eventuelles
causes d' erreurs d'l.ns ces derr.ieres dronnees firurent d',ns la presentG analyse,
l' objectif et3.l1t de guider 1 'utilisateur des donnees.

Dans l'ensemble~ les lacunes des techniques 3ctucllcs evalu~ticn des
erre~rs d~ns les quatre s&ries de donnees indiquent qu'il est necessaire de
mettre en place des systemes viebles d'enre~istremnnt des faits d'etat civil
dans tGUS les pr~ys ~fric,'1ins '1insi que d t itensifier les cffe,rts destines 8.
~ssurer de solides recensements d~ns les divers pays ~fric~ins.




