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Preface

The purpose of this manual is to describe methods and tech-
niques for the evaluation of censuses of population and housing,
with emphasis on techniques which are applicable in developing
countries. The manual is intended for use as a basic reference in
the design and implementation of census evaluation programs.
As such, the rationale and theory behind each method and some
of the major problems encountered in its application are cov-
ered in sufficient detail so as to guide key decision-makers and
technicians of developing country statistical organizations in
designing and implementing their own evaluation programs.

in keeping with these objectives, attention in the manual
is focused on those methods which are viewed by Bureau of
the Census staff as having the widest appiicability to devel-
oping country situations. Content decisions were based upon
the cumulative experience of the Bureau of the Census and
statistical organizations in both developed and developing
countries which have undertaken census evaluations.

Accordingly, the approaches chosen for emphasis in the
manual are: (1) the use of post-enumeration surveys (PES),
and (2) the use of demographic methods, particularly those
based upon the analysis of two or more successive censuses.
Other approaches to census evaluation are also described in the
manual but are considered in less detail.

The rationale behind the emphasis of these two approaches
is that the post-enumeration survey or PES approach, while
being among the more ~technically and financially demanding
of the available approaches, nevertheless may represent the most
viable alternative for evaluating census- error in countries where
data on levels and trends of fertility, mortality, and migration
are unreliable or nonexistent. Even where reasonably accurate
demographic information is available, the PES approach often
provides the only available basis for measuring certain com-
ponents of census error (age-selective coverage error, for ex-
ample).

The emphasis on demographic analyses of successive cen-
suses, on the other hand, is based upon two recent deveiop-
ments. First, with the completion of the 1980 round of cen-
suses, most countries now have at least two censuses upon
which to base census evaluation efforts. Second, with the
participation of numerous developing countries in the World
Fertility Survey (WFS) and the United Nations National House-
hold Survey Capability Programme {NHSCP) and continued

improvements in the completeness of vital registration systems,
many countries are now or soon will be in the position of
having sufficiently accurate information on levels and trends in
the components of population growth, to make use of these
data in undertaking comprehensive demographic analyses of
their censuses.

The target audience for this manual includes both higher-
level management officials in developing country statistical
organizations who are responsible for the overall design and
implementation of census evaluation programs, and statis-
ticians and other technichl-level personnel who are responsible
for conducting evaluation studies. Of primary interest to per-
sonnel responsible for planning and managing census evaluation
efforts will be the material in chapters 1, 6, and 7. Chapters 2
through 5 and the appendixes at the end of the manual are
more technically oriented and are intended to provide guidance
to technical-level personnel in the actual impiementation of
census evaluation studies.

Chapter 1 provides an overview of census evaluation. Chapter
2 describes the use of a PES, or more specifically a post-censal
matching study, for measuring census coverage error; it also
presents extensions of the basic PES design, alternate design
strategies, and examples of PES applications in developing coun-
tries. Chapter 3 describes the application of content reinterview
studies (conducted either in conjunction with or independently
of post-censal matching studies) to the measurement of census
content error: it also considers the use of interpenetration
studies for measuring different components of content error

.and developing country experiences in census content error

evaluation. Chapter 4 presents the undetlying approach, briefly
describes the particular demographic technigues which often are
useful for census evaluation purposes, and summarizes data
requirements and methods for obtaining indirect estimates of
the required parameters when reliable direct information is
unavailable. Chapter 5 describes these methods in detail and
illustrates their application using data from developing coun-
tries. Chapter 6 addresses the major issues involved in deciding
whether or not and how to adjust census figures on the basis of
information obtained from census evaluation studies. Finally,
chapter 7 outlines and discusses some of the important factors
and considerations involved in planning and implementing a
census evaluation effort.




In preparing the manual, an effort was made to present the
material in as nontechnical a manner as possible, short of com-
prising the usefulness of the manual as a basic reference for
conducting the types of evaluation studies described. Where
feasible, mathematical derivations and other theoretical bases
for the methods described are presented separately in the
appendixes.

Accordingly, minimal previous background in methods of
census evaluation is required for readers to'comprehend the
logic or general procedures of each method. Previous back-
ground in mathematical statistics will, nevertheless, prove useful
in considering the material on the design, execution, and analy-
sis of post-enumeration surveys presented in chapters 2 and 3,
as will previous background in techniques of demographic
analysis in studying the methods presented in chapters 4 and 5.
References to appropriate supplementary sources are provided
in each chapter to encourage further study of each method.

Finally, while it was intended that the manual be a self-
contained reference, it was not always possible for practical

reasons to accomplish this objective. For example, it is often
necessary for countries without reliable vital registration and
immigration statistics to resort to “indirect” methods of esti-
mating fertility, mortality, and migration rates for use in eval-
uating a census. Because of the large number of these methods
which would have to be covered and the fact that they are
described in a comprehensive fashion in other widely available
sources’, it was deemed impractical to cover these methods in

‘a systematic fashion in this manual. Accordingly, these supple-

mentary sources are relied upon to provide the necessary back-
ground for the estimation of basic demographic parameters.
The uses of these estimates for census evaluation purposes are
covered in detail in this manual.

!'See Manual X: Indirect Technigues of Demographic Estimation,
New York: United Nations, 1983 with regard to fertility and mortality
estimation, and Shryock and Siegel, 1975 with regard to estimation of
migration.
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Chapter 1.

1. INTRODUCTION

In recent decades substantial improvements
in the taking of censuses of population and
housing have been realized in many countries.
This is due in some measure to an increasing
awareness of the existence of errors in census
data on the part of both producers and users
of the information. While the initial effect
of this awareness has been to destroy faith in
the absolute accuracy of census results, the .
more lasting result is likely to be a sounder
and more defensible view of census-taking.

Here census evaluation plays a vital role.

A "perfect" census is impossible; er-
rors inevitably occur. Nevertheless, census
figures that are subject to error are still
valuable if the limitations of the data are
understood by the users and if the errors
do not adversely affect the major uses of
the data. Few decisions are likely to depend
-on knowledge that a country's population
is exactly 21,728,516 persons; but decisions
may well depend on the determination that
the population is between 21.0 million and

22.5 million.

The stage has now been reached in the
field of survey sampling that sampling error
is readily measurable and controllable, to
the extent that sampling errors are probably
less problematic relative to other types of
error (nonsampling errors) which affect sur-
vey results. For censuses in which the
population is enumerated on a 100 percent
basis, there is no sampling error; however,
just as in sufvey operations, census per-

sonnel introduce nonsampling errors. Some

OVERVIEW TO CENSUS EVALUATION

assessment of the magnitude and direction
of these errors is necessary to respond
to questions about the results and attacks

on their accuracy.

Accordingly, evaluation studies which
examine the results of and the procedures
and operations used in undertaking a census
are necessary to provide both the producers
and users of the data with information needed
to assess census quality. Such studies
provide users with a basis for deciding
either that the errors are relatively small
and not likely to affect most conclusions
drawn from the data or that the errors are

relatively large and inferences should be

made with caution.

2. OBJECTIVES OF EVALUATION

In considering evaluation objectives,
an initial distinction should be made be-
tween the products of evaluation programs
and the ways in which those products are
used. In the first category are various
measures of the accuracy of census data, and
information about sources of error. The
products of evaluation efforts can be used
in several ways: (a) to guide improvements
in future censuses and surveys, (b) to as-
sist census data users in their interpreta-
tion of the results, and (c) as a basis for

adjusting the census results.

2.1 Products of evaluation

The products of evaluation are measures
of census error and identification of the

sources of this error.




2 EVALUAT ING CENSUSES OF POPULATION AND HOUSING

2.11 Measures of accuracy.-~-Within the

budgetary constraints of a census program,
the first priority of an evaluation effort

is to measure the accuracy of at least some
of the key census statistics. Accuracy rep-
resents the quality of a census result and ‘
is measured by the difference between the
census figure and the true value of the char-
acteristic being measured. While the true
value is seldom known, it can often be

approximated.

When demographic methods are used
to evaluate a census, accuracy is measured
by the net census error, which is the dif-
ference between what is considered to be
the correct figure and the actual census

figure.

In a more statistical (i.e., stochastic)
approach to census evaluation, accuracy is
measured by trying to estimate the relative
importance of various components of census
error. Error in a census statistic can arise
at any stage in the census process from such
sources as varying interpretations of ques-
tions by enumerators and/or respondents, un-
willingness or inability to give correct
answers, nonresponse, coding errors, and other
processing errors exclusive of sampling error.
Some of these errors are systematic in nature
and will not cancel each other out, giving
rise to biases. Others tend to be random
in nature and balance out (theoretically)
over repeated trials or over a large