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SYNOPSIS

In this paper, the author does not so much try to give a blueprint
for the application of sampling methods to vital registration and
vital statistics as to show the opportunities for their use and the
advantages to be derived from them. In the less developed areas
of the world, modem sampling methods make it possible to obtain
very accurate national statistics in the early stages of the establish-
ment of a vital registration and vital statistics system and will lead
to its more orderly and efficient development. In areas where more
or less complete registration exists, the use of sampling may result
in a reduction of costs and an improvement in the quality and
currency of the data obtained.

The sample vital statistics system proposed by the author should
comprise complete primary registration units or combinations of
them, representative of the entire universe for which statistics are
wanted. The selection of these, however, must be made at random;
but, in order to avoid bias, the units should be taken with proba-
bilities proportionate to their size.

After discussing the ways of carrying out his proposal and the
relation of a sample vital statistics system to health programmes,
the author considers the use of the sample system as a supplement
to a complete system and the advantages of sampling for quality
control, checking the completeness of registration, preparing
advance tabulations, and conducting supplemental surveys and
research.

Interest in the development and improvement of vital registration
systems and vital statistics for both national and international purposes
has considerably heightened in recent years. In addition to continuing
national developments, new impetus has been given to these objectives
by various international bodies, including the United Nations, the World
Health Organization, the Pan-American Union, the International Statistical
Institute, and the Inter-American Statistical Institute. More recently,
the development of national committees on vital and health statistics
has given further support to the improvement of those statistics and has
highlighted the various problems relating to them.
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6 P. M. HAUSER

The accelerated activities to strengthen vital and health statistical
systems are one of the important offshoots of the various programmes,
national and international, to raise the standards of living of the various
peoples of the world through induced economic and social development.
The major technical assistance programmes of the United Nations and
the specialized agencies, of the USA under the Point Four Programme,
and of the Colombo Plan all have important health facets. This, of course,
is to be expected, not only because health and longevity are important
factors of the standard of living of any population, but also because
economic and social advance in other realms of life almost invariably
has repercussions on health.

The administration of various types of health programmes together
with the implementation of general programmes of economic and social.
development have intensified demands for vital statistical data and created
new ones. Such statistics are becoming one of the more important ways
of measuring the impact of general economic and social development
projects as well as of specific health activities. The need for adequate vital
and health statistics is an increasing one, and one prominently related to
major efforts to raise standards of living and to achieve a peaceful and
prosperous world order.a

Unfortunately, vital registration systems have not yet been established
for a large part of the world's population and vary greatly in coverage
and adequacy in those parts of the world in which they have been estab-
lished. As recently as 1948 a United Nations canvass of statistical informa-
tion resulted in the receipt of no returns whatsoever on the availability
of data on total deaths and live-births from countries containing about 34%
of the world's population. Another 20% had inadequate information on
these vital events, and in only 39% were the data classified as adequate
by an official of the Statistical Office of the United Nations.15 The situation
was even worse in respect of other forms of vital statistics. For example,
information on births by age of mother was adequate for only 23% of the
world's population, on births by duration of marriage for only 12%, on
deaths by age and sex for about 38%, on total marriages for 26%, and on
marriage by age of bride and groom for only 17% of the people of the
world.

The development of a vital registration system and of adequate statistics
derived therefrom is not an easy task. In the more highly developed coun-
tries, vital registration systems have been the growth of many decades
and even centuries. In the USA, for example-where persistent efforts
were made for at least half a century, in the course of which a few original
" registration States " were expanded to embrace the entire nation as

a The importance of vital statistics for the measurement of international differences in levels of living
as proposed by the General Assembly of the United Nations is indicated in the United Nations report of the
Committee of Experts on International Definition and Measurement of Standards and Levels of Living."
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recently as 1933-there are still important areas of under-registration in
births and deaths and great gaps in the availability of statistics from other
types of vital records. There is room for great improvement in the vital
statistical systems of even the more advanced countries.

More pressing, however, is the acute need for vital statistical systems
in the less developed nations of the world. It is in these nations, some of
which have only recently gained national independence, that the problem
of establishing and developing vital registration systems and a flow of
adequate statistics is most acute. They can hardly afford to wait decades
for the types of data required. Short-cut methods for obtaining vital
and health statistics are imperative. In view of their limited resources,
the methods they use must be efficient and economical. Fortunately,
as a result of important developments in the sampling of human popula-
tions during the last decade or two, techniques have been evolved which
may be applied to vital statistical needs and which hold great promise of
meeting the requirements indicated. Sampling methods have been deve-
loped which, if properly utilized, can go a long way toward meeting the
basic needs for vital statistics in the less developed areas in the world;
they also can be employed, far beyond their present utilization, to improve
the vital statistical systems of even the more developed countries.

General Considerations

Justification for the application of sampling methods to vital statistical
systems is in large measure provided by the general uses and advantages
of sampling over complete statistical operations. These uses and advantages
may be briefly summarized as follows: (a) sampling greatly reduces costs;
(b) it produces more up-to-date data; and (c) it may produce data of a
higher quality.

The use of sampling methods requires highly trained personnel at least
for design and installation, and it is usually more costly per case included in
the sample than is complete coverage. But the use of a small part of an
entire universe in lieu of complete coverage usually makes possible net
costs which are but a fraction of the total costs required for complete
coverage. Moreover, the use of a sample, which greatly decreases the
number of units which must be handled, usually permits a much more rapid
compilation of data and thus makes available more up-to-date findings for
shaping current policy and for administrative use. Finally, the relatively
small number of cases in a sample as compared with complete coverage
makes feasible a greater expenditure per case and thus permits the employ-
ment of better personnel, more intensive procedures, and greater care in the
entire operation. In consequence, it is possible for sample results, despite
sampling error, to be more accurate than the results obtained through
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complete coverage. In the USA, for example, a relatively small sample
was used in conjunction with the seventeenth decennial census of the- United
States for the evaluation of the results of the census.9' 21

Sampling can be used in a variety of ways in the preparation of vital
statistics. In general, a sample vital statistics system can be thought of in
two main ways: first, as a self-sufficient system; and secondly, as a sup-
plement to a complete system. In addition, sampling affords opportunities
for specific applications from which various gains can be expected, whether
it is applied as a self-sufficient or as a supplemental system. These will
be discussed later (see page 18).
A vital registration and statistical system fulfils two main functions

first, it is a record system in which various vital events are registered and
readily available to authorized persons for legal purposes; secondly, the
information in the records provides the basis for the compilation of vital
statistics. A sample registration system can never be a substitute for a
complete registration system, since it would not contain records for all
nationals. Sampling can be used effectively, however, in the compilation
of vital statistics from a complete registration system. In consequence, a
self-sufficient sample vital statistics system, although it could provide
adequate statistics for a nation as a whole or broad regional or population
groupings, could never meet the legal requirements of having a vital records
file for all persons in the nation. In proposing the system, therefore, it is
to be recognized from the outset that it provides an effective, economical,
and relatively quick way of obtaining national vital statistics; in respect
of registration, it should be regarded as a pilot venture which permits the
establishment of registration offices in sample areas as a first step towards
the development of a complete national registration system.

In view of the many complexities involved in the establishment of vital
registration systems and the compilation of statistics, whether the systems
are on a complete or on a sample basis, it is appropriate to emphasize
the kinds of problems which sampling cannot resolve as well as to describe
its advantages. For example, the establishment of a sample vital registration
system does not in any way simplify the administrative, procedural, and
statistical problems that beset any primary vital registration unit. The many
problems incident to achieving systematic and complete registration of all
vital events in the primary registration unit are the same, whether the
system being established is a complete or a sample one. Moreover, the
determination and achievement of effective working relationships between
the central vital registration and statistics office and the primary registration
unit pose the same difficulties in a sample as in a complete system.

It is also to be emphasized that a self-sufficient sample vital statistics
system would not provide all local areas with the kinds of vital statistics
they would undoubtedly desire for their own administration and health
programmes. While it would be possible for all primary registration units
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participating in a sample vital statistics system to obtain vital statistics,
either through local tabulation of their own records or through the tabula-
tion activities of a central vital statistics office, local statistics would not be
available for the primary registration units not included in the sample.

The gains which would accrue from a self-sufficient sample vital statistics
system must be recognized as limited. They may be briefly summarized as
consisting of: (a) the opportunity to focus energy and funds on a limited
number of primary registration units instead of dealing with all units in the
country simultaneously, in the building of the system; and (b) the possi-
bility of obtaining national vital statistics almost from the beginning of
efforts to establish a vital statistics system.

These gains are important and would undoubtedly warrant the invest-
ment involved in the creation of a sample vital statistics system. But it
would be a grave mistake to consider sampling a panacea for all the diffi-
culties and problems necessarily involved in efforts to achieve adequate
vital registration and statistics. A self-sufficient sample registration system
is proposed for nations which do not at present have a national registration
system, or which have inadequate systems, as an effective way in which to
work toward the desired goal of a complete registration system in the
course of time. After achieving complete registration, the sample system
could continue to be useful as a supplemental device.

A sample vital statistics system could also be a useful adjunct to complete
registration and vital statistical systems where they are already established.
Considerable economies can undoubtedly be effected by the preparation
of sample vital statistics instead of complete tabulations for a nation as a
whole or for broad regional or population groupings. A sample vital
statistics system could be used for evaluation and for various experimental
purposes designed to improve the system as a whole. As a supplement to a
complete system it could provide important savings and other advantages
even to nations with the most highly developed vital registration and vital
statistics.

A Self-Sufficient Sample Vital Statistics System

The basic elements of a vital statistics system and fundamental principles
for its establishment have recently been set forth by the United Nations.20
Under the aegis of the Statistical Commission, and with the support of the
Population Commission, the United Nations secretariat prepared " recom-
mendations for the improvement and standardization of vital statistics ".
A vital statistics system is defined as " . . . including the legal registration,
statistical recording and reporting of the occurrence of, and the collection,
compilation, analysis, presentation, and distribution of statistics pertaining
to ' vital events ', which in turn include live births, deaths, foetal deaths,
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marriages, divorces, adoptions, legitimations, recognitions, annulments,
and legal separations" (Principle 101).

Despite the inclusiveness of the definition of vital events, the United
Nations, in recognition of the complexity of the problem and in view of
practical considerations, indicated priorities to be given to the various
items included. It was recommended that " first priority should be given
to setting up procedures for the registration and reporting of live births and
deaths ". A "secondary priority " was given to the registration of foetal
deaths, marriages and divorces; and a " lower priority " to the registration
of adoptions, legitimations, recognitions, annulments, and legal separations.
However, all items, it was pointed out, " represent an ultimate registration
goal" (Principle 201).

It is assumed in the following proposals for adopting sampling methods
that the United Nations Principles will be followed. It is, in fact, to be
emphasized that in the application of sampling methods in the establish-
ment of a vital statistics system, none of the Principles need be compromised,
with possibly the temporary exception of that relating to the complete
coverage of legal registration.b The adoption of sampling methods would
not in any way preclude adherence to the various Principles whether
"6 general ", for " legal registration " (with the exception noted), for " the
recording, reporting, and collecting of data for statistical purposes ", or for
" compilation of vital statistics ".

Principles of a sample vital statistics system

Within the framework outlined above, it is proposed that sample vital
statistics systems be established, especially in the less developed areas where
national statistics are either non-existent or highly inadequate. Such a
sample vital statistics system should be established in accordance with the
following principles:

1. The sampling unit should be complete primary registration units
or combinations thereof (Principle 206).

2. The sampling method used must be administratively feasible with
the resources available and should give assurance that the sample:

(a) is representative of the entire universe for which vital statistics
are desired;
(b) provides a basis for the measurement of sampling error; and
(c). minimizes the cost for any given level of sampling error or vice
versa.

3. The sample should be large enough to provide vital statistics within
agreed thresholds of sampling error for stipulated geographical areas or
population subgroupings.

b The place of sampling in a vital statistics system is dealt with in Principle 107, which this paper in
effect attempts to elaborate.
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The application of these principles would without question provide
any nation with adequate national vital statistics or vital statistics for
broad geographical regions or population subgroupings at a fraction of the
cost of a complete registration system, within a much shorter period of
time, and with higher-quality data. Let us turn next to some consideration
of the meaning, the implications, and the implementation of these principles.

Sampling unit

It is proposed that the sample vital statistics system comprise a sample
of complete primary registration units or combinations thereof. Such units,
according to the United Nations Principles, " should be established in
adequate numbers and in such locations as will ensure that they are easily
accessible to the public. . ." (Principle 206). Primary registration units
vary greatly in area and in population size where they already exist and
obviously would vary similarly where established under the United Nations
Principles.

From the standpoint of sampling efficiency alone, the primary registra-
tion unit would not necessarily be the most efficient sampling unit for vital
statistics, especially if the unit is tabulated completely. But the sampling
efficiency of the unit for statistical purposes is not the only consideration
involved. It is to be borne in mind that a primary objective of any vital
registration system is the establishment of effective vital registration offices.
It is in view of this objective that it is recommended that the proposed
sample vital statistics system be made up of primary registration units,
at least for the registration of vital events. According to this proposal,
any vital registration unit which was selected for the sample system would
be organized and staffed in the same manner as if a complete registration
system were being established; and provision would be made for the regis-
tration of all vital events occurring within the registration unit.c

Thus the sample vital registration system would be a sample of primary
registration units-a miniature in every respect of a complete vital registra-
tion system. As will be indicated below, however, the vital statistics based
on it need not necessarily be compiled through a complete tabulation of the
vital records in the sample registration system.

c It would in general be simpler to record all vital events occurring in the unit than to attempt the record-
ing of all vital events for persons resident in the unit regardless of place of occurrence.

For national statistics only, statistics by place of residence and by place of occurrence would, with few
exceptions, be identical. It would, however, be possible by sampling to obtain vital statistics by place of
residence as well as by place of occurrence for broad subdivisions of a tiation. Procedures for obtaining
such statistics would be the same for a sample registration system as for a complete one. Even though the
sampling error for statistics not of residents or of residents allocated from areas of non-residence would
be large, it would contribute relatively little sampling error to the total statistics by residence for a broad
geographical region. The delineation of primary sampling units to include all primary registration units
within a metropolitan area would tend to simplify the problem, because a considerable part of the difference
between place-of-residence and place-of-occurrence statistics is usually attributable to differences within
the metropolitan area. Moreover, since in the less developed areas a few centres only would account for
most of the non-resident births and deaths, it should be possible to devise special procedures to minimize
the error in place-of-residence statistics.

2



P. M. HAUSER

The sampling method

In proposing a sample vital registration system, the suggestion is in
effect being made that only part of a nation or area be used as a substitute
for the whole, and there is bound to be some element of uncertainty when-
ever a part is taken as the basis for generalizing for the whole. However,
some methods for selecting a part of a universe to represent a whole universe
involve less uncertainty than others. There is only one general way to make
a selection that meets the criteria set forth above: that is by the random
selection of units from the entire universe-by the use of probability samp-
ling applied to human populations. This technique, which has developed
greatly in recent years, has so far been applied primarily to census and
survey work. It is directly applicable, however, to the establishment of a
sample vital registration system.2 3, 10, 22

At present, probability theory and method provide the only general
way in which a part can be selected with assurance that it represents the
whole, while simultaneously providing a measurement of " sampling
error and thus ensuring some control over the element of uncertainty in
generalizing from the part. Simple random sampling methods have been
known and used for more than a century. The recent developments in
sampling theory and practice for application to human populations have
largely taken the form of " restrictive random designs ". The basic principle
underlying restrictive random designs, as in simple random sampling, is
the selection of sampling units on a random basis in such a manner that
every unit in the universe being sampled has a known non-zero probability
of inclusion. The restrictive designs have made it possible to take into
consideration various administrative requirements and the " optimum
allocation " of cases in the selection of a sample so as to minimize the cost
for any given level of sampling error. The specific type of design proposed
for setting up sample vital registration systems is that which has come to be
popularly known as " area probability sampling ".
A fundamental idea in this design for sampling human populations

has been the substitution of a list of areas for a list of households or persons
as the primary sampling unit. In many cases this has been necessitated
by the unavailability of the latter list. Even when such a list has been
available, however, considerations of economy have sometimes led to the
use of a list of areas. In applying this design to create a sample vital registra-
tion system a list of areas is actually the desideratum, at least for the purpose
of registration, if not directly for the compilation of vital statistics. In any
case, it is possible to use the primary registration unit, or perhaps combina-
tions of several units, as the primary sampling unit for the system.

Such a selection of primary registration units would provide a sample
vital registration system which in every respect, including administrative
offices, organization, and procedure, could be taken as representative of a

12



USE OF SAMPLING FOR VITAL REGISTRATION AND STATISTICS

complete registration system for a nation. Moreover, the vital records in
the sample system could serve for compiling national vital statistics, based
either on a complete tabulation of the records in the sample system or on a
subsample of those records. Which of these alternatives would be followed
would depend on a number of considerations, including the size of the
sample, the type of tabulations desired, and relative costs. In any case the
optimum use of the records for statistical purposes could be determined
on an objective basis.

Various principles have been developed for the optimum design of an
area probability sample.8' 10, 13 These principles, which are used in conjunc-
tion with appropriate cost analysis, permit effective use of the available
resources and the minimizing of cost for a given threshold of sampling
error. Among the principles of great potential utility in setting up a sample
vital registration system are the following: (a) the definition of primary
sampling units so that they are as heterogeneous as possible ; (b) the
grouping of primary sampling units into strata made as homogeneous as
possible and of about equal aggregate populations; (c) random selection
of units of uneven size with probabilities proportionate to their size;
(d) the use of multi-stage sampling; and (e) the use of ratio-estimation
methods when relevant independent data are available.

These principles can be used to introduce restrictions in the selection
of the sample in such a way that effective use is made of the available
information, knowledge, and resources. Thus, knowledge of the charac-
teristics of registration areas-the type of economic activity, the ethnic
composition of the population or the composition of the labour force, the
rates of growth, the income levels, etc.-can be used in grouping the strata,
even though such information may not be up to date or completely accurate.
Even if no information were available about the sample registration units
for purposes of stratification, a sample could still be selected but it would
probably be less efficient-that is, it would probably have a higher sampling
error for a given number of units.

Similarly, relevant independent data may be effective in increasing
the accuracy of results from a sample of a given size or cost by their intro-
duction into the definition of the sampling units and by their use in con-
nexion with both restricted methods of sample selection and methods of
preparing estimates after data have been collected.

Wherever relevant independent data are available, they can be used to
provide more-accurate estimates at a given level of cost. It should be stressed,
however, that where such data are not available, the sample could be
selected and estimates could still be obtained within the limits of sampling
error desired, although at a somewhat greater, and perhaps much greater,
cost. In either case, of course, the cost of national vital statistics in a large
country would be but a fraction of the cost of obtaining complete statistics.

13
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Implementation of Proposal

There are other principles which have been developed in the sampling of
human populations, using areas as primary sampling units, which could be
employed to advantage. Their discussion, however, is beyond the scope of
this paper, which is intended primarily as a general discussion of the broad
frame of a sample vital registration system and sample vital statistics.

The actual design of the sample for a sample vital registration system
and possible subsample vital statistics is a highly technical task. To effect
the greatest economies and to keep to the smallest sampling errors, it is
desirable that a highly skilled mathematical statistician versed in the recent
sampling developments be charged with the task of sample design, the
determination of sample size and procedures, the determination of estima-
tion procedures, and the calculation of sampling errors. It would be a wise
investment, if skilled mathematical statisticians were not available locally,
to procure their services for the relatively short period necessary to design
and install a sample vital registration system. They could be employed
directly by governments which desire to do so, or they could probably be
obtained through one of the technical assistance programmes mentioned
earlier.

It is suggested, as a practical operating scheme, that a sample vital
registration and statistics system be installed at the outset with the limited
purpose of providing birth and death statistics, the items given the highest
priority in the United Nations Principles. It would be a relatively simple
task for sampling experts, in accordance with the administrative organization
of a given country, to define the sample registration units and to design a
practical and efficient sample system. Once such a system was designed and
organized, it could probably be administered and operated by persons
who are not sampling experts with occasional review by sampling personnel.
It would be highly desirable, of course, for each country to provide for the
training of its own expert sampling personnel. But this is a task, which if
realistically faced, will take a number of years.d

Population Base

Vital statistics can have meaning only if they can be related to an appro-
priate and current population base. A sample vital registration system
could, as has been indicated, give estimates of births and deaths by various
categories which would provide numerators for vital statistics rates; but
there would still remain the task of obtaining the appropriate denominators.
The proposed sample vital registration system could be highly useful for
this purpose.

d Limited sampling personnel in a less developed country would, of course, have heavy demands placed
upon them for statistical tasks other than those related to vital statistics. Such personnel could be attached
to a central statistical office and provide a general sampling service.12
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Base-population statistics could be obtained in a variety of ways.
Countries with a relatively recent census have statistics on the total popula-
tion and its composition on the census date. The number of such countries
is now relatively large. Some 80 countries have taken a census in or around
1950, largely in accordance with the proposals of international bodies,
including the United Nations and the Inter-American Statistical Institute.
Such countries are relatively well off in the sense that they are confronted
only with the task of obtaining current population estimates.

With the development of a sample registration system in which there is
reasonably complete registration of births and deaths, current population
estimates could be readily obtained. The figures for total births and deaths,
together with statistics on immigration and emigration which most countries
keep, would make possible the preparation of current national population
data on a " book-keeping" basis. To the total population of a nation as
reported in the last census, there need only be added the number of births
and immigrants and subtracted the number of deaths and emigrants to
obtain current national population totals. This, of course, is a method
used by the more advanced countries of the world, and the relatively simple
procedure can be used only by countries with an adequate vital registration
system and adequate immigration statistics since the date of their last
census.

For countries not so fortunately situated, the sample registration areas
provide a relatively efficient and economical basis for obtaining current
population statistics. In the same sample areas which provide the vital
statistics a sample survey could be conducted to obtain current population
estimates. This survey would in general be conducted in accordance with
the sampling principles outlined earlier and along the lines successfully
followed in various countries, including the United Kingdom, Canada,
the USA, Greece, and India.
A sample survey to obtain current population figures could be conducted

annually; 7, 11 or, once an adequate sample registration system was operating,
the results of such a sample census could be used as a basis for the " book-
keeping " method.

Relation to Health Programmes

In a number of countries in which it is desired to establish effective
registration and vital statistics systems, various specific health programmes
are under way or are planned and conducted from time to time. There
will naturally be a desire to link the health programmes to efforts to organize
registration offices and vital statistics. If vital statistics representative of the
nation as a whole are desired, however, care must be taken in the allocation
of specific health programmes to avoid bias in the sample vital statistics
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system. The need for such caution should be obvious. For example, if an
anti-malaria programme were introduced disproportionately into areas
included in the sample vital statistics programme, deaths due to malaria in
the sample vital statistics system would greatly understate malaria mortality
for the nation as a whole.

There are several ways in which such potential bias could be avoided.
One relatively simple method would be to designate as a subuniverse of
the entire universe all areas in which important health programmes were
under way and to sample separately the two strata that would thus be
obtained-that is, the stratum of areas covered by health programmes
(or recently subjected to such programmes), and the stratum containing the
remainder of the country. It would be well to include in the first stratum
all areas in which health programmes are contemplated in the near or
foreseeable future and thus to minimize the necessity for changes in the
sample. If, however, the initiation of health programmes in areas included
in the sample vital statistics system cannot be anticipated, it would still
be possible to designate such areas as a separate universe and to redesign
the sample with a minimum of dislocation to preclude bias.

In most nations a procedure of the type suggested should be feasible
and should result in truly representative national statistics. There may,
however, be instances where the problem will be more difficult. In such
instances, a skilled sampling technician can design the sample vital statistics
system in such a manner as to achieve the desired objectives.

A Supplemental Sample Vital Statistics System

It has already been indicated that a sample vital statistics system could
usefully supplement a complete registration system even in the more deve-
loped countries. The registration of various vital events varies in com-
pleteness; the need for evaluation of administrative, registration, and
statistical procedures is continuous; and statistical requirements grow more
complex. Sampling can be used effectively in conjunction with complete
registration systems to deal with these problems. A sample vital statistics
system constituted in the manner suggested earlier could be used in con-
junction with a complete registration system to evaluate the various features
of the system, including organization, procedures, and statistics; to experi-
ment with methods of improving the system; to serve as a pilot area for its
improvement; and to provide a basis for more detailed and complex statis-
tics for the nation as a whole or for broad population groupings desired
for national policy and administrative purposes.

The task of evaluating various aspects of a registration system and
statistics emanating therefrom is a formidable one. It generally requires
the most competent personnel and an intensity of investigation and study
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not feasible for the nation as a whole. A relatively small sample registration
and vital statistics system within a complete registration system would
lend itself more readily to the more intensive type of study necessary to
evaluate administrative organization, registration procedures, and vital
statistics. Either an entire sample statistical system or a subsample of it
could be used for evaluation purposes with the assurance that the results
would be representative of the situation in the entire country.

Specific plans for the improvement of vital registration or statistics based
on evaluative studies could, at relatively little cost and effort, be introduced
experimentally into a sample system and the necessary experience gained
before introducing innovations into the national system as a whole. Moreover,
the results of efforts to improve the system or statistics could readily be
assayed by studying the impact of the innovations on the sample system
as compared with the remainder of the country.e

Finally, many of the tabulations desired for analytical and policy pur-
poses, and requiring more-detailed class intervals or cross-tabulations of
data on a national basis only, could be based on the records in a sample
system, or on a subsample of these records and would result in reduced
costs and more up-to-date data of better quality. The smaller volume of
records in a sample to edit, code, punch, and tabulate, permits a greater
expenditure per case to obtain higher-quality results, while still effecting great
reductions in total costs and giving results more quickly.

It is to be noted, of course, that if the only purpose of a sample is to
obtain more-detailed or more-complex tabulations for the nation as a whole
or for broad population groupings, systematic sampling of records from the
entire system would be more efficient than the area sampling used in a sample
registration system. Where multiple objectives of the type described are
involved, however, or where a relatively large nation is concerned with
possible systematic subsampling, area sampling is likely to be the most
economical way to achieve the desired ends. Under some circumstances it
is possible that both area and systematic sampling would be advantageous.
The determination of which method or methods should be used would
be based on the requirements of the situation and could be objectively
decided by a sampling technician.

The various considerations discussed for a self-sufficient sample vital
statistics system would in general apply to a supplemental sample system as
well. Two points, however, merit special attention. The first relates to the
use of ratio-estimation procedures. Where a complete registration system
exists and national totals are obtained of various vital events, error could
be greatly reduced in the more detailed sample statistics obtained by making
use of the known relationships between the sample and the complete-

e Care must, of course, be taken not to bias the sample by continued use of it for experimental purposes.
Where necessary, subsample and panel designs could be used to guard against this possibility.
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universe statistics. On the other hand, if the sample system had more
complete registration than the remainder of the country, the sample statis-
tics could be used to correct the tabulations for the country as a whole.

The second point is that the establishment of a sample vital statistics
system could provide a complete registration system, as well as a sample
system, with a sample basis for obtaining current population statistics.
These could be obtained in the manner already discussed.

Other Uses of Sampling

In addition to the major systemic uses already discussed, sampling
methods may be used in a number of other ways to strengthen and enrich a
vital statistics system. Among these, the following merit at least brief
mention: (1) quality control ; (2) checks on completeness of registration;
(3) preparation of advance tabulations; (4) the conduct of supplemental
surveys ; and (5) the conduct of research.

Quality-control methods

The establishment and maintenance of a vital registration and statistics
system is a large-scale undertaking involving mass clerical operations with
many similarities to belt-line systems of physical production. Quality-
control methods as applied to the production line are applicable to the orga-
nization and functioning of vital registration and statistical work. On the
whole, however, the application of such methods is more feasible in rela-
tively large offices, such as a national central vital statistics office, than in
relatively small individual primary registration offices. The use of such
methods in a national system, however, may involve the co-operation of
primary registration offices.

Sampling techniques for quality-control purposes may be used at any
point in the preparation of vital statistics where mass clerical operations are
involved. This would include such procedures as the transcription of indi-
vidual records for central office use (where photographic methods are not
employed), the editing of documents, the coding of information, and card
punching. In general, the application of these methods calls for the substi-
tution of sample verification of operations for complete verification, once
clerical staffs have passed their initial training periods and reached a
reasonable level of performance. Sampling methods can be used to mini-
mize the number of documents or operations in the verification process,
while providing assurance that the quality of performance remains within
stipulated limits of error. Considerable savings can be effected through
the use of such methods, particularly in relatively large installations, with
the assurance that clerical errors as well as sampling errors are controlled.

18



USE OF SAMPLING FOR VITAL REGISTRATION AND STATISTICS

Literature is available on the use of quality-control methods as applied to
clerical operations, but the actual design and installation of such methods
is a highly technical task which in most cases will require the services of
experts.4-6 10, 18 It would undoubtedly be a wise investment to secure the
services of a sampling expert skilled in quality-control methods to design and
install a quality-control system. After an initial running-in period, however,
the system can be operated by non-expert personnel with only occasional
supervision by a sampling expert.

Completeness of registration

Both for legal registration purposes and for statistical purposes, com-
pleteness of registration of vital events is a major desideratum. Various
methods have evolved in the development of registration and statistical
systems to measure the completeness of registration.14'16 17 The most
effective and useful methods, however, are those which use probability
sampling techniques providing an estimate of completeness of registration
applicable to the entire registration system.
The actual methods used may vary with local circumstances. Sample

areas in a complete system or subsample areas in a sample registration
system may be selected as focal points for intensive checks on registration
completeness. Within such areas survey methods combining mail and
interview approaches, may be used; or at the time of a census or survey,
records of vital events may be directly matched with the result of the popu-
lation canvass to provide some measure of the completeness both of regis-
tration and of the census or survey results.

Advance vital statistics

Sampling methods may be successfully employed in the preparation of
advance statistical data for which there may be an urgent need for health
or general administrative purposes, but which do not require emergency
techniques such as telegraphic reports to a central office for contagious
diseases or epidemics. In the USA, for example, systematic sampling methods
have been used for the preparation of a monthly mortality analysis which is
made available well in advance of complete tabulations of death certificates.
Through the selection of every tenth certificate and the priority handling
of this 10% sample of deaths, it is possible to obtain, relatively quickly,
mortality statistics by the various characteristics of the decedent, including
cause of death, and to analyse these data in comparison with data for the
preceding months or the same month in the preceding year, or with monthly
averages for a period of years. In this way an analysis of mortality trends
can also be obtained relatively quickly.

The same technique can, of course, be used as local needs may require
for obtaining quick results with other vital statistics.
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Sample survey

In the absence of any vital registration system, sample surveys with
intensive retrospective interviews or repeated surveys on a monthly or
quarterly basis throughout a year may be conducted to obtain both the
incidence of births and deaths and a population base for the computa-
tion of vital rates. However, the use of the sample survey to obtain vital
statistics is unsatisfactory on the whole, because it provides no basis for
a continuous registration system, is relatively inaccurate, and is costly
when one considers that the enterprise results only in statistics without
contributing to the registration function. Yet a vital statistics survey of
this type may be desirable in some circumstances where the need for vital
statistics is great and no mechanism for vital registration has been
established.

Of considerable importance may be the combined use of a sample
survey and vital registration data, particularly where the vital registra-
tion is incomplete. A method has been developed through such a combina-
tion to obtain estimates of vital events and their incidence, to estimate
deficiencies in registration, and to calculate standard errors of these esti-
mates.' This use of the survey method in conjunction with the vital
registration system has great potentialities and merits careful considera-
tion. Such a survey would, of course, require skilled personnel, including
sampling personnel, for its design and execution.

Research

The availability of vital registration data makes it possible to answer
many specific questions that may arise from time to time for general policy
and administrative purposes regarding fertility, mortality, or other vital
events. Many of these questions can, of course, be answered by analysing
the routine types of vital statistics compiled on a monthly, quarterly,
or annual basis. Some types of questions, however, require more detailed
cross-tabulations of data or separate handling of individual vital records
for special editing, coding, or card-punching operations. To meet such
requirements, relatively small samples of vital records, systematically
selected from a complete or a sample vital statistics system, may often
at minimal cost provide significant and up-to-date results.

Even in the more developed countries, relatively little has so far been
done in utilizing sampling for significant research in vital statistics. There
are many gaps in our knowledge about vital events and the social, economic,
and other factors associated with them. Much remains to be learned,
for example, about many aspects of fertility, as evidenced by the increasing
complexity of analytical methods in recent years; and much also remains
to be learned about various phases of mortality. As to other vital events,
such as marriage and divorce, foetal deaths, adoptions, legitimation,
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recognitions, annulment, and legal separation, relatively little is known
even in many of the more advanced countries. Of even greater importance,
however, may be the usefulness of research on a sampling basis designed
to depict the cultural context, in the light of which vital statistics could
be more significantly interpreted. It is to be remembered that the Sixth
Decennial Revision Conference, calling for the creation of national com-
mittees, among other things requested that these national committees
study the problem of producing health statistics which are related to the
family structure and to the social, economic, and occupational background
of the individual. Without question the most effective way to achieve this
is through research-research which becomes feasible when samplinlg
methods are employed. There is great need for increased research into
these areas, and new opportunities undoubtedly lie in the increased utiliza-
tion of sampling methods for the conduct of such research.

Concluding Observations

Recent developments in sampling theory and practice make more
feasible than ever before the use of sampling in conjunction with vital
registration and vital statistics. In the less developed areas of the world,
which have not yet established a vital registration and statistics system,
or which have relatively inadequate systems, sampling methods afford
an opportunity to obtain highly accurate national statistics in the early
stages of the establishment of a vital registration system. Moreover, the
use of sampling may make possible the more orderly and efficient develop-
ment of both vital registration and vital statistics systems.

It is to be emphasized, of course, that a sample vital registration system
can in no wise be regarded as a substitute for a complete registration system
for meeting legal requirements for records of vital events, even though
it can provide adequate national vital statistics. It is also to be emphasized
that the establishment of a sample vital registration and statistics system
is no simple task. The administrative, procedural, and statistical problems
in each primary registration unit would be the same whether the system
is a sample or a complete one. The design and installation of such a system
requires highly skilled sampling technicians with experience of a type
not likely to be found in the less developed areas. While actual costs will
vary from area to area, depending upon the local cost of labour,
supplies, and equipment, a considerable expenditure will necessarily be
involved. Yet there is no doubt that the establishment of a sample vital
registration system and the preparation of sample vital statistics would
involve expenditures only a fraction of those necessary for a complete
registration system or a complete tabulation of vital statistics, and it would
make possible the concentration of limited resources on a small propor-

21



P. M. HAUSER

tion of primary registration units instead of having to deal simultaneously
with all units in the country.

It is assumed, in making these proposals, that the establishment of a
sample registration system would be but a first step in the development
of a complete registration system. Even with a complete registration system,
however, it is likely that a significant saving can be effected through the
use of sampling methods in the preparation of vital statistics, in both
the more developed and the less developed countries. Moreover, it is
possible to design a system utilizing both complete and sample tabula-
tions so as to produce needed vital statistics within stipulated bands of
error at minimum cost. Finally, in practically all countries, whether more
or less developed, important gains may be anticipated in the reduction of
costs, in the improvement in the quality and currency of the data, and
in increased research findings from the application of the various specific
sampling methods discussed to vital statistics activities.

It has not been the purpose of this paper to present a definite blue-
print for the application of sampling methods to vital registration and
vital statistics. It has rather been its intent to point to the opportunities
and gains which may be expected through the increased utilization of samp-
ling in conjunction with vital registration and vital statistics, to provide
a general frame for the utilization of sampling, and to provoke discussion
and consideration of the matter.

It is to be hoped that as a next step in the pursuit of the subject, studies
will be undertaken demonstrating the utility of the application of sampling
methods to vital statistics systems. This could be relatively easily done
in those countries which have already designed national general-purpose
samples on an area basis, as in the USA, the United Kingdom, Canada,
Japan, India, and Puerto Rico. In the USA, for example, where such a
sampling operation already exists, it would undoubtedly be feasible to
compile vital statistics for the areas included in the national Current Popu-
lation Survey. Such sampling vital statistics could be compared with
national statistics to demonstrate the results which could be obtained
from complete and subsample tabulations of the vital records in the sample
areas. While such comparisons are not necessary to validate the sampling
methods proposed, which permit the advance estimation of sampling
error, they might have the practical value of helping to demonstrate to
administrators who are not sampling experts the precision of the results
and the gains which can be obtained.
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RESUMIt

L'enregistrement des faits d'etat civil et des donnees demographiques n'existe que
dans une faible partie du monde. En 1948 encore, les informations statistiques relatives
aux naissances et aux deces, recues par les Nations Unies, n'etaient considerees comme
ad6quates que pour 39 % seulement de la population du globe.

Dans les pays dont l'organisation est tres developpee, l'enregistrement tel qu'il
existe aujourd'hui est le fruit d'efforts poursuivis durant des dizaines d'annees, voire
plus d'un siecle, et meme dans ces pays-la, le systeme d'enregistrement presente encore
des lacunes. Cependant, c'est dans les pays peu developpes que ces lacunes sont les plus
graves. I1 faut actuellement a ces pays en voie d'evolution des methodes rapides, efficaces
et economiques qui leur permettent de parer au plus press6.

Les methodes par sondage, qui ont pris un grand essor au cours des demrieres dizaines
d'annees, peuvent remplir cet office. Elles pourraient, d'autre part, etre encore develop-
pees et contribuer au perfectionnement des statistiques demographiques meme dans
les pays les plus evolues.

Le systeme par sondage propose par l'auteur comprend des unites elementaires
completes d'enregistrement ou des combinaisons de plusieurs d'entre elles, represen-
tatives de la collectivite en cause. Ces unites doivent etre fixees au hasard, avec, cependant,
une probabilite proportionnelle ak leur grandeur.

Les methodes par sondage ne peuvent pas remplacer le systeme complet d'enregis-
trement des faits d'etat civil, qui doit rester l'objectif final des autorites sanitaires. Au
reste, les methodes par sondage ne sont pas simples a appliquer. Elles demandent des
techniciens hautement qualifies qu'il ne sera vraisemblablement guere possible de trouver
dans les regions les moins developpees. Des sommes considerables devront etre investies
dans cette organisation, qui ne seront cependant qu'une fraction de celles qu'exigerait
un systeme complet d'enregistrement.

Le systeme par sondage peut aussi etre envisage comme adjuvant d'un systeme complet,
meme dans les pays tres developpes. Il peut etre applique au controle de la qualite de
l'enregistrement, a la preparation rapide de statistiques provisoires - qui seront dispo-
nibles avant que les donnees du systeme complet aient pu etre analysees -, a la conduite
d'enquetes subsidiaires et a la recherche.
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