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PREFACE

Popstan: A Case Study for the 1980 Censuses of Population and Housing was developed by the
International Statistical Programs Center of the U.S. Bureau of the Census. The publication covers all
aspects of planning and implementing population and housing censuses—from determining the topics to be
investigated and the method for collecting the information to the tabulation and evaluation of the results.
It was prompted by the increasing importance of censuses in developing countries and the need for a set of
materials on the interrelated complex of concepts, enumeration and processing procedures, controls, and
analyses that are inherent in a census undertaking.

To provide a practical setting for the presentation of the instructional materials, the case study approach
was used. A mythical country, Popstan, was created, with administrative subdivisions, social and economic
characteristics of the population, housing characteristics, and a national statistical organization which was
in the process of planning a decennial census of population and housing. Conceptual and procedural
guidelines were developed for this undertaking, utilizing the recommendations of regional and international
agencies and commissions and the experiences of various countries in similar programs. The materials are
directed primarily to census technicians in developing countries; nevertheless, it is intended that countries
adapt the case study to their particular needs. The titles of the seven parts of the case study and the
chapters in each part are listed on the previous page.

Part A presents considerations and guidelines.for planning and conducting censuses and is directed to
census planners; it presents various alternatives and discusses their advantages and disadvantages. Part B
introduces the mythical country and describes Popstan’s decisions and preparations for its census; in giving
the rationale for the decisions, reference is made to the considerations described in Part A. The complete
enumeration, Phase |, is discussed in Part C; Phase 11, which combines coverage evaluation with detailed
characteristics for a sample of areas in Popstan, is the subject of Part D. Part E deals with Popstan’s
intercensal household survey program to provide current and continuing statistical data. Part F describes
adaptations that may be more suitable for some countries. The final document, Part G, contains study
exercises, a glossary of terms, and technical notes.

Other case studies prepared by the International Statistical Programs Center include New Florencia for
the 1970 round of population and housing censuses, Agrostan for agricultural censuses, Providencia for
economic censuses, and Atlantida for household sample surveys. Additionally, course materials in mapping
for censuses and surveys, basic applied sampling, principles of demography, agricultural economics, and
similar topics have been developed.
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Chapter F-1. GENERAL CENSUS MATTERS

1. INTRODUCTION

The purpose of Part F is to present fur-
ther discussion and details on alternatives to
the Popstan plans and on special problems faced
by many countries. In order to present a more
complete discussion of some of the topics,

parts of the previous units have been repeated.

In the planning and conduct of a national
census, the planners in some countries may be
faced with problems that are relatively unique
to theilr country or region. The issues in-
volved are often basic to the whole census
program and must be resolved during the initial
planning stages. In many cases, there are no
simple or clear-cut solutions to these problems.
Chapters 1 and 2 of this unit discuss some al-
ternative solutions for these problems. The
solutions presented are based on country ex-
periences and research conducted by various
international agencies. As in all other mat-
ters, each country must study its own situation
and select the procedures best suited, or most
feasible, and adapt them according to the pre-
vailing conditions.

2. INADEQUATE FINANCTAL RESOURCES

Few countries are fortunate enough to have
unlimited financial resources available for
the planning and execution of their census
programs. For each operation of the census,
the resources--personnel, equipment, facili-
ties, etc.--required should be estimated as
precisely as possible. Then, a detailed budget
for each operation should be prepared. 1In most
countries, the estimated budget will exceed the
amount that the funding authorities will be

willing to spend on a census. Using the

detailed plans, the planners must then review
each operation and the resource requirements

to find ways to eliminate or reduce the cost.

2.1 Pretesting program

One way to reduce expenditures is to plan
a more modest pretesting program. However,
pretesting should never be eliminated for any
operation. The pretesting program and experi-
mental census are vital to conducting a suc-

~

cessful census.

2.11 Questionnaires.--A possible method

for reducing the costs of the census is to
limit the pretests of the questionnaire. One
way to accomplish this is to only pretest the
questions or concepts which are new or differ-
ent from those of previous censuses. Questions
and concepts from previous censuses which re-
spondents and enumerators reported having
difficulty in understanding should also be
pretested. In addition, it is essential to
pretest questions from the previous census that
had high response error rates. The possible
exception to this is age, which even the most
experienced data collection organizations have

difficulty collecting accurately.

2.12 Experimental census.--To save money

the experimental census could be conducted

only in areas that have been identified as
possible problem areas. Probably, a better
plan would be to conduct the experimental cen-
sus in fewer areas, but areas that still rep-
resent a wide variety of conditions. Again,
areas or population groups that were problems

in the previous census should be included.

2.13 Data processing.--All programs and

procedures must be pretested. However, more
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than one test of the programs can be made at

the same time, thus reducing computer costs.

2.2 Data colfection plans

The field operation is usually the most
expensive part of a census program. Therefore,
this area offers the greatest potential for
cost control or reduction. Unfortunately,
most countries prefer to continue using their
traditional methods without investigating al-
ternatives. 1In an effort to find ways to re-
duce costs, new and different data collection
methods should be investigated. Refusing to
discard inefficient ways of conducting the
field operations may result in excessive costs
which could cause the curtailment of other
parts of the census program. The amount of
money spent on collecting the data may be
wasted if the processing or publication plans
must be cutback as a result of the refusal to

adopt better procedures.

2.21 Number of questions.--One way to

reduce the cost of the field operation is to
reduce the number of questions enumerators are
required to ask or, more specifically, the
amount of information collected. TItems that
are not needed for future planning or that
produce information for a limited number of
users should be eliminated if possible. The
number of questions on a given topic, such as
migration, fertility, mortality, etc. may be
reduced. Data which are not needed on a small-
area basis can be collected by surveys instead
of the census. However, data needed for small
geographic areas should be retained because

these are better collected by a census.

Reducing the number of questions or data
items will have a substantial effect on reducing
the costs of the census. Interviewing time will
be reduced, thus allowing the enumerators to
cover more households in a shorter period of
time. The total size of the field staff re-

quired can be reduced. A shorter questionnaire

Part F

will also reduce the data processing workload
as well as the cost of publishing the final

results.

2.22 Precoded questions.--The use of

precoded answer categories can save inter-
viewing time as well as data processing time.
With precoded answers, the manual coding op-
erations can be reduced. Research has proven
that precoding also reduces errors resulting
from coding clerks being unable to read the

handwriting of the enumerators.

2.23 Number of questionnaires.--Using a

household questionnaire instead of using indi-
vidual person questionnaires will reduce costs.
Not only will there be a savings as a result
of reducing the amount of paper needed, but
the costs of controlling the questionnaires
will be reduced. Often, the use of a house-
hold register and individual questionnaires
means that multiple keying operations are
required, thus increasing the processing

costs. Household questionnaires as illustra-
ted in the Popstan model will reduce processing
costs and, more importantly, reduce keying
errors since the data do not have to be keyed
from separate forms. Processing errors, or
for that matter all errors, add to the cost of

a census,

2.24 Enumeration period.--Most countries

try to collect data in the shortest amount of
time possible. However, changing from a de
facto to a modified de jure census and ex-
tending the enumeration period could result

in large savings. Even though the enumerators
will be employed for a longer period of time,
the smaller field staff required to conduct
the enumeration will reduce the costs of
recruitment, training, supervision, and ad-
ministration., Before any final decision is
made, the reduction in these costs should be
weighed against the costs of keeping the field

offices open for a longer period of time.
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2.25 Number of field operations.--Some

countries take their population and housing
censuses at separate times. Combining the two
censuses will greatly reduce costs. In addi-
tion, combining the censuses will facilitate
the cross tabulation of the data, allowing for

more meaningful analysis.

The Popstan plan of having a two-phase
census requires two large scale field oper-
ations. A one-phase census with a small post
evaluation survey can be conducted at signifi-
cantly reduced field costs. Chapters 3 and 4

of this unit discuss a one-phase census.

In many countries, due to a lack of maps,
or because of a forthcoming survey, a major
prelisting operation is conducted. Other coun-
tries traditionally conduct a large prelisting
operation. Prelisting should be eliminated if
other information is available that can serve
the same purpose. That is, if the prelisting
was planned to furnish a base for delineating
enumeration areas or for sampling, a simple
count of housing units in each block, without
listing of addresses and names, could serve
the same purpose, at least in urban areas.
This could be done at minimum cost with the
cooperation of school authorities by having
students perform the operation as part of

civic courses.

If a prelisting operation is absolutely
necessary, the amount of information gathered
during the operation could be reduced. Too
often, countries try to gather too much infor-
mation during this operation. Most of the
time, the information is not very useful and
only increases the cost of the operation.

Using a smaller, better trained and supervised
field staff to make sketch maps and housing

unit counts is less costly, and is just as use-
ful in most cases as a complete listing of each

housing unit.
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2.3 Equipment and facilities

While a certain level of funding is re-
quired for basic cash expenditures on equipment
and facilities, there are other sources of these
items within most government structures. If
investigated thoroughly and utilized effec-
tively, these alternative sources can greatly

reduce the amount of cash outlay for a census.

Facilities that may be available include
existing national and local government office
space that can be used for training. Class-
rooms may be available after regular hours or
during school vacation periods. Scheduling
the census during school vacations can provide
not only free training facilities but free

office space and furniture.

Renting or using the equipment of other
government agencies will also reduce costs.
Sharing the cost of procuring equipment with
other agencies, who may need the equipment for
future programs, will greatly reduce cash out-
lays. Designing and making furniture that can
be used for more than one operation is another

way to reduce cost.

2.4 International assistance

Funds for census expenditures are often
available from international agencies or through
bilateral agreements with individual countries.
This is particularly true, if the country has
shown a willingness to mobilize its own internal
resources and keep expenditures to a minimum.
These agencies and countries can also provide
technical assistance in planning and implement-
ing the census to make it more efficient and

less costly.

3. LACK OF PERSONNEL

A major problem that confronts many coun-

tries in planning and implementing a census is
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the lack of personnel. This problem may be
especially acute in countries that have never
taken a census before, have a high illiteracy
rate, and/or cannot utilize major portions of
the population (for example, women). All sta-
tistical offices must enlarge their staff for
a major census. Even countries which have a
long history of census taking have to increase

the central office staff and, of course, hire

a field staff.

3.1 Central office staf

The type of personnel required for a cen-
sus varies from filing clerks to sampling tech-
nicians. Usually the more technical the job,
the more difficult it is to find a qualified
person. However, if there is a limited source
of educated persons in the environs of the sta-
tistical office, it may be difficult to hire

persons for even the less technical positions.

3.11 Clerical personnel.--Clerical per-

sonnel includes file clerks, typists, editing-
coding clerks, key operators, and the like.
Next to the field staff, this is the largest
personnel group that is required for a census,
In many countries, this is also the group that
has the lowest job retention rate; thus, re-

placements have to be hired constantly.

If there is a shortage of qualified per-
sons for these positions on a full-time basis,
it may be necessary to consider hiring persons
on a part-time basis. This may be more fea-
sible if arrangements can be made with local
schools to institute a work-study program.

The students could work part time for the sta-~
tistical office; thus, they could earn academic
credit and money at the same time. A program
like this may also result in a higher personnel
retention rate. To improve the retention rate
of full time employees it may be necessary to
pay higher salaries and provide more benefits

for the duration of the census program.
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3.12 Technical personnel.--Developing a

technically qualified staff can only be done
by training and experience, both of which take
time. If the census planning begins far enough
in advance--perhaps three to four years--before
actual enumeration, then there is time to pro-
vide training and experience. Unfortunately,
most countries do not have this much time to

train personnel.

One possible solution is to use former
employees on a part-time or loan basis if they
are working for other government agencies.
These persons could be made supervisors or act
as advisors. They could be especially useful
in training new staff. New staff that have
theoretical training but no practical experi-
ence could be sent to neighboring countries
having similar characteristics to observe or
participate in census planning and implemen-

tation.

International agencies or other countries
offer technical assistance. Experts may be
requested to help plan the census and provide
training. Training grants are also available
for staff members to receive training abroad

on a short-term basis.

When an expert is brought in from outside
the country, on-the-job training and experience
can be given to a relatively large number of
staff members, but the training will necessar-
ily be limited to the expert's field of spe-
cialization. On the other hand, if individuals
are sent abroad for training, they may cover a
wider variety of fields, but the training will
be limited to a relatively small part of the
total staff. In most cases, it is desirable
to approach the problem using both methods--to
bring in one or more experts to work with the
local staff, and to select several individuals

for training abroad.

University programs could be instituted

to provide the theoretical background while
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on-the-job training is provided by an experi-
enced staff member. If qualified applicants
cannot be found, less qualified personnel may
have to be hired. Experienced staff members
would do the more difficult or technical as-
pects of the operation while the new personnel
would do the more routine tasks under the
direction of the more experienced person. For
example, an experienced computer programmer
would design and layout the programs; then,
the less experienced programmers would be as-

signed specific parts of the programs.

Any theoretical training that is obtained
by staff members should be applied in practical
situations as soon as possible. For example,
the planning and conduct of the experimental
census can provide useful experience. If the
experimental census is still too far in the
future, there may be other census and survey
programs being conducted which could provide

this experience.

3.2 Field staff

Many of the jobs in a census field opera-
tion do not require high levels of technical
expertise. These include most of the jobs in
the field offices. Most of the training for
the field staff normally can be provided by
the central office staff. Possible sources of
these employees are the hundreds and thousands
of people at all levels in the various govern-
ment departments. School teachers, agricul-
tural extension agents, public health employees,
technicians, administrators and executives,
chauffeurs and mechanics, clerical personnel--
these are just a few of the types normally
found in government departments whose services
possibly could be utilized on a short-term
basis for a census of population. Of course,
special arrangements would have to be made to
release these people from their regular duties

and to organize and train them for a census.
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In some countries, employees are granted
leave from their regular jobs, and a small
stipend is offered in addition to their regular
salaries for participating after regular hours
in census training programs and for expenses
incurred in carrying out their census duties.
In many countries, the census has been sched-
uled to coincide with a school vacation period
and teachers have served as enumerators. This
arrangement has been particularly effective in
countries where school principals and superin-
tendents have also been recruited and served as
crew leaders and supervisors. Many of the
teachers have responded to the needs of govern-
ment out of a sense of patriotism, while others
have been attracted by the opportunity to earn
extra money during a vacation period. School
teachers and certain other types of government
employees are especially well suited for census

work because they have experience in following

written instructions and dealing with the public.

4. LACK OF TECHNICAL EQUIPMENT

The planning and conduct of even a minimum
census program requires special equipment for
such aspects of the program as mapping, data
processing, and publication of the census

results.

4.1 Cartographic equipment

Most censuses are organized on the basis
of area maps which are designed to indicate
clearly the limits of each enumerator's terri-
tory. The drafting and reproduction of these
maps can be a formidable task, even in a rela-
tively small country. For example, let us
assume a population of 3,000,000, and let us
further assume that each enumerator is ex-
pected to cover about 500 persons. A total of
6,000 enumerators would be required to cover
the entire population. Each enumerator should

have a map or other boundary indicator, such as
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a written description of the exact limits of

his/her area.

In addition to the office drafting opera-
tions, the preparation of these maps can re-
quire considerable work in the field, locating
boundaries and drawing sketch maps. Drafting
instruments and supplies, special photographic
equipment, and map reproduction facilities must

be provided for the mapping operation.

If the statistical office cannot afford
to buy all of this equipment, there are alter-
natives. For example, if there is an agency
responsible for topographic mapping in the
country it may be able to provide assistance.
This assistance could range from doing the
entire job of census map preparation to allow-
ing the statistical office to use its repro-
duction equipment. It should be remembered
that census maps do not require the same high
accuracy needed for topographic maps. This
means they will not take as long or be as

costly to produce as topographic maps.

Another alternative is to‘buy the basic
drafting equipment to use in the statistical
office for preparing the base maps. The photo-
graphic copying, enlarging, and reducing work
can be done by another government agency such
as the government printing office or by a
private company. To produce the copies of the
base maps for use by the enumerators, it may
be possible to rent a diazo or ammonia process

machine.

4.2 Other equipment

The publication of the census results re-~
quires printing and binding equipment. There
are many countries who do not have a government
printing agency; therefore, other means of
printing the reports must be found. Census
reports are one of the most important ways to
publicize the work of the statistical agency

and build support for future censuses. Hence,

well designed reports and a good printing job

are an investment in public relationms.

There are usually private printing estab-
lishments within the country. In many cases,
contracts are simply rewarded on the basis of
the lowest cost. The statistical agency
should award printing contracts on the basis
of estimated cost and the quality of previous
work in order to receive the best quality for

their money.

If good quality printing is not available
within the country, then the agency may have
to go outside the country to have the reports
printed. There are obvious disadvantages to
this arrangement. The most important of which
is that quality control procedures cannot be

easily instituted.

5. LACK OF ADEQUATE MAPS

In some countries, census operations have
historically made little or no use of maps.
Because of this, these statistical offices do
not have a map inventory which can be updated
for the next census. Preparing up-to-date
maps for the enumerators to use can take from
2 to 3 years even if the maps from the last
census are available. Obviously, if there is
no previous work to build on, the task of map-
ping the entire country will require much time

and resources.

5.1 Limited mapping program

The importance of maps in a census is dis-
cussed fully in Part A, chapter 7. The various
steps and operations in a mapping program are
also shown. One of the first steps in setting
up such a program is preparing a list of areas
to be mapped and assigning each a priority for
completion. If time or funds are too short
for a full mapping program, the establishment
of priorities is even more important. Even a

limited mapping program will be useful and can
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form the basis of a continuing effort to map photos as well as the finished maps can be
the entire country during the intercensal useful for other projects besides the census.
period. Remember that the maps used in the It may also be possible to use satellite

census will not be thrown away after the cen- {magery to prepare small scale maps of the

sus but will be kept and updated for the next entire country. The scale of map that could

census. They can also be used for sample sur- be produced from this method would be most

veys and by other government agencies for such useful for the rural or less populated areas

things as planning transportation, utilities, of the country

and health programs. For this reason, other

government agencies may be willing to share Consideration should be given to making

the cost of the mapping program. arrangements with universities, colleges, and

secondary schools to institute mapping courses

A limited program should concentrate on for credit. The students could do the field
mapping those areas with the highest population sketching and the central office staff the
density, such as cities. The reason for this final maps. In some instances, students of
is that maps are used to prevent coverage the higher educational institutions could also
errors and this type of error is most serious do the final maps. This type of arrangement
in densely populated areas. Another type of could not only be useful for the immediate
map that should have a high priority is one needs of the statistical agency but may pro-
showing the boundaries of the areas supervised vide potential employees for the statistical
by the lowest level of field offices, those agency who will be trained in census mapping.

directly supervising the crew leaders and
5.2 Intercensal mapping program

enumerators. In addition to contributing to

complete coverage, such a map is useful in As mentioned earlier, producing census
planning staff allocation, assigning work, and maps for the entire country without being able
monitoring progress. to build on any previous work would be a long

Once the areas to be mapped are chosen, and costly undertaking. For this reason, it

the procedures outlined in Part A, chapter 7, 1s very practical for a country to gradually

are followed. If maps and air photos are not build up its map coverage over a period of

available for use as source materials in pre- many years. The mapping program should not

. be fo e f n d.
paring the census maps, then other methods are € rgotten after the census is completed

necessary. Teams of cartographers could be To do so risks losing the wvaluable investment

sent into the field to prepare the maps. An even a limited mapping program requires.

alternative is to have another government A mapping program should be supported during
agency or the military provide aerial photog- the time between censuses. The objectives of
raphy for the selected areas. Maps can then this program would be to gradually expand the

be traced from the photographs. This is census map coverage and update existing maps.
usually less expensive, faster, and more accu- It should be pointed out that maps become out-
rate than sending out field teams. If time dated at different rates. Maps of expanding

does not permit maps to be traced from the metropolitan areas become outdated very quickly
air photos, then they can be given to the enu- while those of rural areas may be quite useful

merators and used as maps themselves. The for many years.
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6. LACK OF TRANSPORTATION AND
COMMUNTCATION FACILITIES

A census of population extending, theo-
retically at least, to every household in the
country, may make extraordinary demands on the
limited transportation and communication fa-
cilities available within the country. Except
for processing equipment, transportation and
communication equipment are usually the most

expensive items in a census budget.

6.1 Transportation equipment

In all censuses some transportation must

be provided over a long period of time--perhaps

one or two years—-for preparatory work in the
field, including mapping, contacts with local
leaders, recruitment and training of field
personnel, advance publicity for the census,
etc. For a shorter period of time--perhaps

one to three months--a large number of vehicles
may be required to transport enumerators and
supervisors to their assigned areas; to dis-
tribute questionnaires, training materials

and other supplies to the census field offices;
and to collect the completed questionnaires and
unused supplies after the data collection op-

eration is finished.

In addition, it may be necessary, partic-
ularly in rural areas where public transporta-
tion is very limited, to provide some means
of transportation for enumerators and super-
visors who must travel long distances from one
house to another, or from one village to an-
other. The type of transportation will depend,
of course, on the terrain, but may include
jeeps, bicycles, motor scooters, horses or

mules, boats, and aircraft such as helicopters.

Sometimes enumerators arrange for their
own transportation and the Central Office pays
a fixed allowance for the rent of a vehicle,
horse, boat, etc. The primary advantage of
this system is that it simplifies the work of
the Central Office and places all responsibil-

ity for arrangements on the enumerator.

Part F

In other cases, it may be necessary for
the Central Office to arrange for the rent or
loan of vehicles or other means of transpor-
tation from another government agency. The
military agencies are often the best source of
trucks and jeeps outside the major cities.
However, vehicles are sometimes available from
other government departments or international
agencies conducting programs of various types

in the field.

In one country, various government agen-
cies ordering vehicles for their own use ar-
ranged an earlier delivery date and then loaned
them to the statistical office for the duration

of the enumeration period.

Another solution, which has been effective
in countries with high import duty on vehicles,
is to buy the vehicles duty-free for government
use on credit; then after the census, the ve-
hicles are auctioned off, still exempt from duty.
This procedure may require a special decree or
law. However, this solution may be well worth
the effort since in most cases the auctions
have more than covered the original cost of

the vehicles.

6.2 Communication facilities

Lack of communication facilities can also
present a problem, particularly dufing the
period of enumeration when unexpected situa-
tions arise in the field and questions need to
be answered quickly. Two of the best sources
of assistance on the problem of communications
are the military and police. Practically every
military outpost or police station has a tele-
phone or some means of communicating with head-
quarters. If arrangements can be made to uti-
lize these facilities during the enumeration
period, the problem of communication will be
largely resolved. Other government agencies,
such as the Ministries of Education, Health,
or Agriculture may have their own communication
network which may be made available to the cen-

sus staff.
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1. INTRODUCTION

In some countries, the National Statisti-
cal Office is faced with special conditions in
the area of data collection. These conditions
arise because of certain characteristics of
the country's population which make it espe-
cially difficult to conduct efficient data

collection operations.

The following is a list of some of the
most common conditions encountered by develop-
ing countries in the planning and conducting
of national censuses of population and hous-

ing:
(1) Widespread illiteracy

(2) Llack of a common language for all seg-
ments of the population

(3) Llack of internal security, particularly
in remote rural areas

(4) Large segments of the population which
are nomadic
Other items could be added to this list,
such as villages with no recognizable street
patterns, houses with no house numbers, large
segments of the population with the same family

name, and frequent name changes.

The discussion which follows is not in-
tended to be exhaustive. TIts purpose is to -
focus attention on these problems during the
early stages of planning, so that alterna-
tive solutions may be considered and tested
in the field before the census enumeration
gets underway. Some lines of action which
may be helpful in dealing with the various
problems are suggested but no standard solu-

tion is proposed.

2. WIDESPREAD TLLITERACY

If a substantial part of the population
in any given country is illiterate, this places
certaln restrictions on the content of the
census as well as on the method of collecting
and processing the data. People who are illit-
erate generally do not think in the precise
terms that we like to have in a census nor do
they maintain written records to which they
can refer. For example, it may be difficult or
impossible to get exact ages, and it may be
necessary to use some method of estimating age.
Similarly, information on place of birth may
not be reported in the exact terms of the cen-
sus questionnaire; an illiterate person may
know the name of the village or hamlet in
which he was born, but not the province or
district. Again, it may be difficult to obtain
precise information on economic characteris-
tics--occupation, industry, hours worked, and
income. The concepts used must be defined and

expressed in relatively simple terms.

It should be noted that illiteracy does
not preclude the use of precoding on the ques-
tionnaire. This is especially true when ques-
tions have limited answer categories such as

male and female or yes and no.

What action can be taken by the Census
staff to ensure the best information possible?
First, a careful review of the proposed con-
tent of the census may indicate that it is not
feasible to collect information on some items,
such as personal income or age at first mar-
riage. But for other items, such as age, place

of birth, and employment, a little patience on
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the part of the enumerator and some special
aids provided by the central office may yield

acceptable data.

2.1 Age or date of birth

A number of countries have used a calendar
of major events to help the enumerator obtain
the approximate age of individuals who were
not able to give the exact date of their birth.
Events which are likely to be remembered, such
as the term of office of a national leader, or
the visit of an outstanding foreign dignitary,
or an earthquake, drought, or other natural
phenomenon, can be used quite effectively as
reference points for fixing the approximate
date of birth of an individual. It is even
more helpful if separate calendars are pre-
pared for different parts of the country.

Each calendar would include events that were
significant for the local people but not nec-
esarily nationwide. Within a particular house-
hold, the order of birth of children may be
useful in estimating the age of one child as

more or less than that of another.

Remote tribal groups, which have no con-
cept of time or for which calendars of local
events may be too difficult to obtain, may need
special procedures. If the area in which the
tribe resides has definite seasons, only the
number of summers or winters an individual has
lived may be ascertained. In countries where
there are no well-defined seasons, only approx-
imate age groups may be obtained such as
"reached puberty" and "has not reached pu-
berty." The tabulations will have to take
into consideration this type of data. Some-
times it is not even feasible to use the
standard questionnaires, as most of the ques-
tions are irrelevant and it is impossible to
obtain a separate questionnaire for each
household. One country decided to take only
a head count by sex and puberty status. To
obtain as correct a count as possible, trin-

kets for each age-sex group were distributed
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under the auspices of the chief. The enumer-
ator knew the total count for each type of
trinket at the beginning of the distribution
process. A count of the trinkets left after
distribution subtracted from the original count
gave the total number of persons for each cate-
gory.

Another country used a different approach
to get a count of its island population. One
boat went from island to island requesting the
local chief to have the islanders assemble on
the beach in four groups: men, women, boys,
and girls. Shortly afterward another boat
arrived carrying the enumerators to do the
actual counting. In this way several islands

were enumerated in one day.

2.7 Place o0f binth

For place of birth, it may be helpful to
provide the enumerator with a list of villages
or barrios showing the district, province, or
other civil division in which they are located.
If there are several villages with the same
name, these can be distinguished by their
proximity to some natural feature, such as a
coast line, a river, a mountain, or a large

city which should be included on the list.

2.3 Industny

In some countries, it has been found
helpful to provide the enumerator with a list
of the most important businesses and industries
in the area with a brief statement of what they
do. This technique can be especially useful
in cases where the name of the establishment
gives no indication of the kind of business

or activity in which the workers are engaged.

3. NO COMMON LANGUAGE

When several different languages or dia-
lects are used in a country, and there is no
common language which everyone understands,
special measures may be required to collect

the desired information. If the problem is
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localized in a particular area, the census
office should consider the hiring and training
of local residents as enumerators. Residents
of the locality would probably be familiar
with the language or dialect spoken and would
be able to ask the census questions in a lan-

guage which the respondents would understand.

In some countries, where there is no com-
mon language, the census questionnaire has
been printed in the most common languages or
dialects used in the country. This can be
useful in the field, but may require special
handling in the Central Office. 1In other
countries, the Central Office has provided
translations of the census questions which
the enumerator could use along with the stand-
ard questionnaire. Whether the questionnaire
is printed in different languages or a trans-
lation of the questions is provided for the
enumerator to use, the object is to standard-
ize the questions for all parts of the country

and to reduce enumerator variance.

In most countries, there are instances
of individuals, recent immigrants, or diplo-
matic personnel, who are not familiar with
the national language. For such cases, the
enumerator should be instructed to find some
member of the household or a neighbor who can
interpret the questions and answers for the
enumerator and respondent. If this type of
population is scattered throughout the coun-
try, a core of special enumerators who have
multiple language capabilities may have to
be hired. These enumerators could be attached
to the central office or positioned at vari-
ous locations and sent out to the field as

needed.

4. LACK OF INTERNAL SECURITY

Sometimes, there are segments of the
population which do not fully support the

national government and which, therefore,
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present special problems in a census of popu-
lation. The attitude of the people may vary
from open hostility or lack of cooperation to
mere indifference. Occasionally, these groups
are found in urban ghettos, but more often
they are found in remote rural areas which
have only loose ties with the central govern-
ment. (Nomadic tribes which operate as semi-
autonomous units within a country or across
national borders represent a special problem

which will be discussed in a later section.)

So far as the census is concerned, the
problem of enumerating these segments of the
population is primarily one of security. To
meet this type of situation, it is sometimes
necessary to employ members of the armed
forces or local police to ensure the safety
and protection of the census enumerators.
Usually, these people simply accompany the enu-
merators on their journey from one house to
another and do not participate in the census
interview. 1In some countries, however, mem-
bers of the military or local police are
employed directly as census enumerators. This
practice is generally not recommended because
it introduces an element of coercion into the
enumeration process and may have an adverse
effect on the quality of the census data. An
exception to this is in an area which is nor-
mally administered by the police or military
who would usually carry out all government

programs.

If, in a given situation, it is necessary
to use members of the armed forces either as
enumerators or enumerator aides, special ar-
rangements should be made with the authorities
responsible for internal security. It is im-
portant, in such a situation, to ensure that
any agreements made at the top levels of gov-
ernment be transmitted to the local government
authorities with whom the census enumerators

will be primarily concerned. Officials
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responsible at the upper echelons of govern-
ment for national security and defense often
have a direct interest in the census results
and are quite willing to cooperate in the
planning and execution of the census program.
Unless appropriate steps are taken, however,
this support of the census program may not
extend to the local level--and particularly

to remote rural areas.

Generally, it is not wise to bring in
enumerators from outside the area because
almost certainly they will be regarded with
suspicion by the local residents. Even though
they may have superior qualifications from
the standpoint of education and technical
skills, these qualifications will be of little
value if the individuals themselves are not
acceptable to the local residents. Enumer-
ators recruited from within the area will have
a better knowledge of local customs, will know
where to find the people, and will be in a
better position to evaluate the information
furnished by the respondents. They are also
more likely to be trusted by the local peo-
ple. School teachers, health and welfare
employees, agricultural agents, and persons
engaged in similar activities make excellent
enumerators because they are already accus-
tomed to working with the local people and
dealing with local problems.

In addition to any special arrangements
which may be necessary to ensure the safety
and protection of enumerators, it is important
that the necessary steps be taken to gain the
cooperation of local leaders and to convince
them of the necessity and/or desirability of
being included in the national census count.
Any relationship that can be established
between the census and other programs of the
central government aimed at the improvement
of local conditions will, of course, be bene-
ficial to the census. A program of agricul-

tural development, for example, or improved

health care, or expanded educational facilities
can be related directly to the census since all
of these programs are people-oriented. It is
important, however, that the future benefits
resulting from the census be realistically
presented. In the past, the credibility of
some statistical organizations has been greatly
harmed by promising many immediate benefits in
housing and jobs which did not materialize.
Often a visit to a local chief, or some show
of mutual trust and respect, will open the way
for the census program to be carried out to

the benefit and satisfaction of all concerned.

Whatever measures are necessary to ensure
the safety and protection of enumerators and
supervisors and the successful execution of
their responsibilities in the field, plans
must be made and action taken well in advance

of the census date.

5. NOMADIC POPULATIONS

The enumeration of nomadic tribes, when-
ever they constitute a substantial part of the
total population, requires special attention.
Because there are varying degrees of nomadism,
and because life styles vary from one tribe
to another, there is no recommended standard
approach to the problem. Different approaches
have been tried with different degrees of
success or failure. Accordingly, the best
strategy for a country with a significant
nomadic population is to study the .various
methods used in other countries where condi-
tions are similar and to select and test ones
that appear most likely to succeed. Much of
this section is based on United Nations ex-

perience in dealing with this problem.’

1"Study on Special Techniques for Enumer-
ating Nomads in African Censuses and Surveys,"
Economic Commission for Africa, Tenth Session
of the Conference of African Statisticians,
Addis Ababa, Ethiopia, 1977.
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Of course, before deciding on an enumer-
ation plan it 1s necessary to know something
about the nomad's way of life. It is impor-
tant to know such things as languages spoken,
migration patterns, economic activities, and
the hierarchical structure of the tribes.

For some enumeration methods, it is also nec-
essary to know the types of animals they own
and the amount of influence the tribal leaders
have. Possible sources of this information
are government agencies responsible for nomads
and university instructors of anthropology and
sociology. If these sources are not suffi-
cient, it will be necessary for NSO personnel

to conduct research about the nomads.

5.1 Group assembly method

In the countries of Africa and the Middle
East, where nomadism is prevalent, several
distinct approaches have been tried for the
enumeration of nomadic tribes. Perhaps the
easiest one, from the standpoint of the enu-
merator, is the group assembly approach.
Under this method, the nomadic households
(or their representatives) assemble at a
fixed place and on a fixed date, and the enu-
merator systematically enumerates the house-
holds in some prearranged order. The date
and places chosen for assembly should be as
convenient as possible for the nomads within
the limits of the overall enumeration plan.
The place of assembly may be a market place,
a watering point, a grazing area, a food
distribution center, or other convenient

location.

The principal advantage of the group
assembly method is that it requires a minimum
amount of travel on thé part of the enumer-
ator. The main disadvantage is that a large
part of the nomadic households may not come
to the appointed place at the appointed time,
and consequently, the population can be seri-

ously underenumerated. The extent of this
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may be difficult to determine. It may be
necessary to give them an incentive to come,
such as small amounts of money, food, or other
goods. For example, in one country the field
staff enumerating the remote tribes assembled
all the families of a tribe at one location.
They then bought some food from each family
as it was enumerated. After the enumeration
of each tribe was completed, a feast was held
for the tribe using the food bought by the
field staff.

A variation on the group assembly method
is to have only the tribal leaders or their
representatives come to the assembly point.
One possible problem is that they will not
know all the necessary information for each
household in their tribe. To remedy this,
they could be told what data will be needed
before they leave for the assembly point.
Another difficulty with this approach is the
possible under or over reporting by the
tribal representatives. The post enumeration
evaluation program would have to explore that

possibility.

5.2 Tnibal method

Another approach which is commonly used
is the tribal or hierarchical approach.
Under this method, the principal contacts are
with the tribal chief and he either furnishes
the information for all members of his tribe
from memory or from tribal records (adminis-
trative census), or makes arrangements for
the enumerator to interview directly the
various households under his jurisdiction.
This method utilizes the authority and
prestige of the tribal chief to gain the
cooperation of his followers. A list of the
tribes, their locations, and the approximate
number of households in each must be prepared.
This information is important to properly
plan the enumeration. The tribal leaders

should be contacted in advance to enlist
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their cooperation and to arrange for the visit

of enumerators at the time of the census.

An advantage of the tribal approach is
that the respondents are usually cooperative
because they respect the tribal chief. Also,
the field work can be accomplished more effi-
ciently if the chief schedules the interview-
ing of the individual households. This may
be the only practical method if the nomads
have a high level of mistrust or suspicion
for the government or the sedentary popula-

tion.

However, in practice, much depends upon
the personality of the chief and on his
ability to contact all members of the tribe.
The tribe may be spread out and the chief may
not know the exact locations of all the fam-
ilies. Furthermore, there may be a problem
in defining the population to be enumerated
under this procedure since some individuals
who have adopted a non-nomadic life style may
still be regarded by the chief as members of
the nomadic tribe. This can lead to over-
enumeration since the sedentary part of the
tribe may also be enumerated with the non-
nomadic population. If this is true for a
significant number of nomads, then all the
tribal households must be contacted. Also,
questions must be included in the question-
naire which will enable the census enumerator
to distinguish between the true nomads and
the settled population. This will also help
identify double counting.

5.3 Enumeration area approach

This approach divides the entire land
area into conventional census enumeration
areas. The nomadic households would be enu-
merated in whichever area they happened to
be during the census period. Assuming per-
sonnel and other resources are available, this
method should assure complete coverage of the

nomadic population. This approach requires

maps to divide the country into enumeration
areas and to help the enumerators locate their
assignments. Aerial photographs may also be

used for this purpose.

In addition to the increased accuracy
resulting from better coverage, the relia-
bility of the data will also be improved by
the direct interviewing of each household.
The enumerator does not have to rely on the
memory of the chief nor will the chief's
possible tendancy to under or over report

introduce error.

One problem with the enumeration area
approach is that it requires a great deal of
resources if the nomad population is large
or widely scattered. Enumeration crews may
have to be transported to and maintained in
remote areas. Also, to avoid missing migrat-
ing groups it is necessary to have a relatively
short enumeration period. This, of course,
requires a larger field staff. The longer
the enumeration period the more likely it is
that movement of the nomads will take them
across enumeration area boundaries, thus in-
creasing the chance of coverage errors. This
is less of a problem if the enumeration is
conducted at a time of the year when the nomads

are less mobile.

5.4 Waterpoint approach

The waterpoint approach takes into con-
sideration the fact that the nomads must graze
and water their animals. This enumeration
technique would require that a list of water-
points used by the nomads be prepared and
enumerators be stationed at those waterpoints

during the census period.

There are several methods of preparing a
list of waterpoints. One 1s to ask the local
government officials to provide lists for
their jurisdiction. If this is done, a sample
of the results should be checked for accuracy

by the statistical office field staff. Another
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way is to have the statistical office field
staff prepare the list from their own canvass
of the country. In either case, some guide-
lines should be prepared to help the field
workers properly identify waterpoints.

Aerial photography and satellite imagery can
also be useful if recently produced and if

there are trained interpreters available.

The waterﬁoint approach is usually prac-
tical only during the dry season when the
waterpoints are much fewer in number. If the
nomads cluster closely around the waterpoint,
then the enumerator would be instructed to
cover a specified surrounding area. If they
tend to graze at some distance and come to
the waterpoint only periodically, then an
enumerator would wait there and enumerate

each family or group as it arrived.

An important factor that must be consid-
ered when planning the enumeration for this
second situation is the types of animals
raised by the nomads. Various animals have
different watering needs. For example,
cattle must usually be watered every other
day while camels may require watering only
every two or three weeks. Therefore, the
enumeration period must be at least somewhat
longer than the shortest watering period.
This is to ensure that the enumerators are
at the waterpoint for at least one visit by
each family or group. However, using the
shortest watering period as the basis for
the length of enumeration can lead to some
problems. Sometimes, families own several
types of animals with differing watering
periods and arrangements may be made between
several families to share the task of water-
ing. For example, one family may bring the
cattle of several other families for water-
ing. At another time a different family
would water the camels for these families.
If the enumeration period was based on the

chorter watering period for cattle, the
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second family would probably be missed. This
illustrates how important it is to fully
understand the local customs when planning
enumeration procedures. In such cases, the
length of enumeration should be based on the
longer watering period of the camels. How-
ever, even this procedure may not ensure com-
plete coverage as sharing the watering re-
sponsibilities may mean a family appears at
the waterpoint less often than even the long-

est watering period.

Another problem occurs when people decide
to stay away from the waterpoint because they
do not want to be counted. To counter these
situations the enumerators should ask those
who do come to the waterpoint the names of
any families who have not been there since
the start of enumeration. As the enumeration
progresses those families that eventually
show up can be removed from the list. Towards
the end of the enumeration period arrangements
can be made to find those families who have

not been enumerated.

If the number of waterpoints is too large
for each one to be covered with the available
resources, an alternative procedure would be
to select a sample of waterpoints. This of
course requires a complete list of all the
possible waterpoints from which to select the
sample. The enumerators would be sent only
to the selected waterpoints for the enumer-
ation period. A problem with having enumer-
ators at only a sample of waterpoints for an
extended period of time is that some nomads
may avoid the sample places because they do
not want to be enumerated. Another method
which might avoid this problem would be to
enumerate in the sample areas for one day
only. Care must be taken when choosing the
day of enumeration so as not to bias the re-
sults. Certain days may be preferred over
others for watering. To avoid this bias, the

original sample could be subsampled to have
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the visits to the selected waterpoints dis-

tributed over several days.

There are several possible drawbacks to
the waterpoint system of enumeration. The
accuracy of the coverage depends on how com-
plete the list of waterpoints is. Also, in
some cultures the younger members of the
family are responsible for watering the herd.
They may not always be knowledgeable respond-
ents. This situation would require finding
and interviewing an adult member of the fam-
ily. If this is a common occurrence, then
the waterpoint approach would not be an effi-
cient enumeration method. Despite these
problems, the waterpoint approach has been

successfully used in a number of countries.

5.5 Camp approach

In many countries nomads live in camps.
These are households which live close to each
other and form a somewhat stable group. The
size and locations of the camps may change
from season to season. However, they can
form the basis of an enumeration plan if
their locations are known and a field staff

can be organized to visit and enumerate them.

The first step in using this approach
is to prepare a list of camps and their lo-
cations. Knowledge of tribal customs and
migration patterns will be helpful in knowing
the areas where camps might be located. One
method of preparing a list of camps is to ask
local government officials to report all the
camps in their jurisdictions. Also, it would
be most helpful for the enumeration planning
staff to know the approximate size of each
camp. The success of this method of course
depends entirely on the motivation of the
local officials. It may be a good policy to
give these local officials some payment for
the extra work asked of them. In any case,
it would be prudent to check the accuracy of

at least a small sample of these estimates.

A»more costly method of preparing a list
of camps is to have the statistical office
staff go into the field to locate the camps.
This may be done by ground transportation or by
aircraft. Although the use of aircraft can be
expensive, the cost may actually compare favor-
ably with a ground search because of greater
speed, reduced personnel needs, and easier ac-

cess to remote areas.

The advantages of the camp enumeration
method are that it is easier to enumerate the
nomads when they are clustered together. Also,
since a leader is usually present, it is
possible to elicit the leader's help in gain-

ing cooperation from the people.

A disadvantage of this method is that an
accurate list of the camps is necessary for
success. As with the listing of waterpoints,
it may be impossible to prepare such a list
because of the great number of camps or a
shortage of staff and resources may make

visits to all of them impossible.

5.6 Other approaches

In addition to the five methods discussed
so far, there are other techniques that can be
used by themselves or in conjunction with
these methods. The first is a variation on
the waterpoint method. Instead of stationing
enumerators at waterpoints, they are posi-
tioned along migration routes to enumerate
the nomads passing by. This would be an ef-
fective technique provided the migration flow
was in one direction and the routes followed
were well defined and of a manageable number.
Unless virtually the entire nomadic popula-
tion were in the process of migration, it may
be necessary to also use one of the other
approaches to enumerate those nomads that are
temporarily stationary. Care must be taken
to avoid double counting in this situation
since the stationary nomads may have been

included in the non-nomadic count.
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If the nomads live in another country for
part of the year or movement cycle, this may
present some problems for the data collection
operations. If they are not in the country
during the period which is best suited for
the enumeration of the stationary population,
a separate field operation will be required.
If the migration routes are well defined,
the method mentioned earlier of stationing
enumerators along the route at the border can
be used. An additional point regarding in-
ternational migration is that the census
publications should provide a description of

the flow, including volume aﬁd timing.

Another technique that could prove use-
ful in counting the nomads is remote sensing,
elther aerial photography or satellite im-
agery. Both were mentioned in the discus-
sions of the waterpoint and camp methodologies
as aids in preparing lists. Within limita-
tions, they can also provide population esti-
mates based on the number of tents or the land
area covered by the encampment. Aerial pho-
tography has the advantage of being easier
to interpret because it is in a much larger
scale than satellite imagery. It is also
easier to find a person skilled in airphoto
interpretation. The disadvantages are that
it is considerably more expensive to have
done than satellite imagery and cannot be

done as quickly on a countrywide basis.

To be useable, the air photos and satel-
lite imagery must be relatively recent. How
recent depends on the stability of the nomadic
population. To be visible on satellite im-
agery the nomads would have to be clustered
in moderate size encampments or be accom-
panied by herds of animals. 1If they engage
in some form of short term agriculture, they
might also be visible. A certain amount of
prelimingry research 1s necessary in each
country before either of the techniques can

be used. The expertise for the use of these
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techniques may be available at a university
or at the government agency responsible for

topographic mapping.

In addition to the airphotos or satellite
images, a field visit to a small sample of the
nomads is necessary. This visit would provide
the average number of people per tent or
settlement and some data on demographic char-
acteristics not available from the photos/
images. This information would form the basis
of ratio estimating the characteristics of the

entire nomadic population.

5.7 General consdderations

Regardless of which method is used in a
given country, a few general observations may
be in order. It may be desirable to use a
simplified questionnaire covering only those
items of information which the respondents
may reasonably be expected to supply. In
some instances, the content of the census may
be limited to just a few items, for example,
name of head, number of males, and number of
females in each household. 1In most cases,
however, it should be possible to include
such items as age (or age group), relationship
to the head of the household, marital status,
literacy, and education. Questions such as
date of first marriage or hours worked last
week would probably be inappropriate and might
have an adverse effect on the quality of the

basic information desired.

It should be recognized that there are
two distinct types of nomads: (a) pure
nomads--those who constantly wander about with
thelr herds and never engage in agriculture,
and (b) semi-nomads--those who are engaged
primarily in pastoral nomadism, but who en-
gage in agriculture during certain seasons of
the year. 1In addition to these two main types,
there are also transhumants--herdsmen who move
about with their herds, but who are attached

to a group which is essentially sedentary.
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The method employed in the enumeration of
these different types should take into con-
sideration the difference in their respec-

tive life styles.

A most important'element to consider in
the enumeration of nomadic peoples is the
seasonal nature and extent of their wander-
ings. Most nomads have a fairly regular
schedule for their migrations, depending on
the availability of pasture lands and the
special requirements of their livestock.
Moreover, most of them have a definite at-
tachment to a particular geographic area--
sometimes fairly small and sometimes rather
extensive. The timing and extent of their
migrations is a most important consideration
in the planning and conducting of the census

enumeration.

It has been found generally more effec-
tive to use census enumerators recruited
from among the members of the nomadic tribe
than to bring in enumerators from outside.
Some countries have used government provided
teachers who are already residing with the
tribe. A greater degree of cooperation can
be expected from the respondent if the enu-
merator is someone whom he knows and who
presumably has the support of the tribal
chief than if the enumerator is unknown and

unfamiliar to the respondent.

Advance publicity for the census is
especially important in the enumeration of
nomadic populations. It is sometimes said
that nomadic people are more secretive and
less cooperative than other segments of the
population, but experience would seem to
show that this is not necessarily true. If
they are made to understand the construc-
tive purposes of the census, and are given
no reason to fear taxation, military con-

scription, or other undesirable results
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from the census, they are generally found to
be no less cooperative than the sedentary

population.

Experience on the enumeration of nomadic
populations is still quite limited, but has
been fairly well documented in a number of
United Nations publicationms. Because the
preparatory work for this aspect of the cen-
sus program includes the determination of an
appropriate method as well as the usual items
of questionnaire design, instructional mate-
rials, publicity, recruitment of field staff,
etc., it is important that preparations be
started early enough to allow time for test-
ing the methodology as well as the content

of the census questionnaire.

6. EXPATRIATE POPULATION

Every country has at least a small num-
ber of expatriates or foreigners living in
it. Because of this, population census pro-
grams must decide what data will be collected
from them. If the expatriate population is
small, whatever plan is chosen will have
little effect on the overall census program.
Some countries, however, have very large ex-
patriate populations and the way the census
chooses to deal with them can greatly affect

the data collection operations.

In many cases, the expatriates are there

to supplement the local work force. Often,

"their stay in the country is temporary and

they intend to return home after their work
is completed. Even if they have no plans
to return to their native land, some coun-
tries will not allow them to become citi-
zens. There may be a tendency to ignore
the expatriates in the census because they
are not citizens. This would be a mistake
if they compose a large portion of the
population. Usually, they have an effect
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on the economy and make demands on govern-
mental services; therefore, planners should
have at least some basic demographic data on
them. Questions on age, sex, marital status,
and relationship would provide this basic
data. Additional information may be desira-
ble for planning purposes such as country of
origin, occupation, industry, and employment
status. Of course, the decision on how to
deal with the expatriate population should be
made early along with the other fundamental

decisions.

7. POLYGAMY

In some countries, the existence of
polygamous unions does not present a data
collection problem. All the spouses and
their children either live under one roof or
in a type of compound settlement. In other
countries,. polygamous unions are the source
of data collection problems. In these coun=-
tries, spouses and their children may live
in different administrative areas, different
EA's within an administrative area, or far
enough apart so that they cannot be consid-
ered one household. The main consideration
when dealing with this situation is to avoid
double counting the husband or not counting

him at all.
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Countries that have these types of unions
must have an item on their questionnaires to
identify when the situation exists. That is,
married respondents must be asked if their
union is polygamous. Once the situation is
identified, there are several courses of action

depending on the type of census.

If it is a de facto census, the husband
is usually counted where he spent the previous
night or in the housing unit where he is found
at the time of the enumeration. If the husband
is not in any of the housing units, he is still
counted where he is found. Caution must be
taken that in enumerating the households where
the husband is absent, the "spouse" is desig-

nated as the "head of the household."

In a de jure census the problem is more
complex. If at all possible, the husband
should be counted with the first wife. A
question must be asked as to the rank of the
spouse in each household. The husband should
be entered as "head" in the first wife's
household; in all other households the spouses
are designated as the heads. Some double
counting of the males will result if the wives
do not know that they are involved in a polyga-
mous union or do not know their rank. However,

it should not affect the census data seriously.
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Chapter F-3. ONE-PHASE CENSUS

1. INTRODUCTION

As mentioned earlier, there are times
when it is not feasible for a country to take
a two-phase census. If a country decides to
take a one-phase census, there are several

options that can be considered.

(1) PLAN 1--All the data, basic items and
detailed characteristics, can be col-
lected and tabulated for every person
and housing unit in the country. De-
pending on the number of data items,
this procedure can be very expensive
and time consuming.

(2) PLAN 2--All the data can be collected
for every person and housing unit but
only a sample tabulated. This procedure
is costly and wasteful. The data col-
lection operation is the most expensive
operation for most censuses. The sam-
pling procedures and operational control
procedures are much more complicated.

(3) PLAN 3--The basic data can be collected
and tabulated for every person and hous-
ing unit and the detailed characteristics
can be collected and tabulated for only
a sample of the population and housing
units. This is the least expensive of
the options. However, the processing
and operational control procedures are
more complicated than those for a two-
phase census.

If this type of data collection plan is
selected, there are basically two choices
for the sampling plan; an area sample

and a simultaneous, systematic sample.

This chapter discusses some of the pro-
cedures involved when Plan 3 is selected.
For purposes of discussions, it will be as-
sumed that a 1 in 5 sampling plan has been
chosen. That is, for every fifth housing
unit data for the detailed characteristics
will be collected for all the usual residents
and the housing unit. For the transient

population and persons residing in collective

quarters, data on the detailed characteris-
tics will be collected for every fifth person.
Chapter F-4 discusses the sampling details

for a one-phase census.

Two styles of questionnaires have been
used in censuses of population and housing to
collect 100 percent and sample data. The first
style is the EA Book in which the question-
naires are bound together for an EA. This was
the style used in Popstan's Phase I (see
Part C, chabter C-2). This method has the
advantage that questionnaires are less likely
to be lost or pulled out of serial number
order. Another style of questionnaire is
called the '"booklet" style. Questionnaires
for an EA are not bound together. There is
one questionnaire for an entire household, and
this form is used to collect data concerning
both the population characteristics for each
person within the household and the housing
characteristics. The booklet style allows
questionnaires of any length whereas the EA
Book style restricts the length to some degree.

Another style that has been seen, but
only rarely, is one that uses one unattached
questionnaire for each person. Using indi-
vidual questionnaires presents control and
processing problems. If at all possible,
individual unattached questionnaires should
not be used when a simultaneous sampling is

used for data collection.

2. DATA COLLECTION FORMS

A one-phase census requires multiple
data collection forms. In this respect,
the printing costs will increase. There

will also be a need for stricter quality

PREVIOUS PAGE BLANK
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control procedures for printing, assembling
of forms, and the data collection operation.
A minimum of seven data collection forms are

usually required.

(1) Listing sheet

(2) Short form

(3) Long form

(4) Short form continuation
(5) Long form continuation
(6) Collective quarters form

(7) 1Individual census report

2.1 Listing sheet

This form will be used to list all hous-
ing units and collective quarters within an
EA. It is designed to provide both a record
of the enumerator's canvass of the area, and
a running total of the persons enumerated.

The enumerator must be as thorough as possible
when completing the listing. The location or
description of the housing unit or collective
quarters should be stated as precisely as
possible in order to facilitate any return

visits by an enumerator.

2.2 Shont fomm

The short form is one of the basic docu-
ments used in the population and housing cen-
sus. This form is used to enumerate 4 out
of 5 housing units. The population informa-
tion obtained is restricted to name, rela-
tionship to head, sex, age, marital status,
line number of husband, mother living, and
line number of mother. The population items
are the same for the EA Book and booklet style
forms with the exception of father 1living and
line number of father which is included on
the long form. Housing information includes
type of living quarters, numBer of housing
units, construction of walls, construction of
roof, construction of floors, number of rooms,
ownership, amount of rent, vacancy status, and

condition of vacant units. The questionnaire

is designed to take a minimum of the respond-
ent's time. The population questions on this
form are concerned with basic populatioﬁ char-
acteristics and will be asked of all persons
enumerated in the census. (See exhibits

F-3-1 and F-3-3.)

2.3 Llong form

The long form will be used for 1 in 5
housing units, giving a 20-percent sample for
more detailed characteristics. The basic items
on the long form are the same as those on the
short form. Sample items that may be asked for
the population are place of birth, residency,
school attendance, highest grade attended and
completed, literacy, number of children ever
born, number of children living and dead, and
children born alive in last 12 months. A num-
ber of economic items can be asked, such as
economic activity last month, looking for work,
hours worked, occupation and industry, and sta-

tus of employment (see exhibits F-3-2 and F-3-4).

2.4 Continuation §orms

The function of these forms is to provide

additional space for households with more than

10 persons. The housing items are not needed

and, thus, are excluded from the continuation
forms. Other than these changes, the forms
are the same as the intital long and short
form questionnaires. These forms will not be

illustrated in this manual.

2.5 Collective quartens form

This form is used to enumerate homeless
persons and transients, in addition to persons
in collective quarters of 10 persons or more.
The form has the same population items and
format as the regular long forms. However, no
specific order is required for listing names
of persons in item P-1. Also, there is no
housing information obtained on this form.

Sample population information will also be
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obtained on this questionnaire for persons
living in collective quarters (and homeless

or transient persons). However, instead of
obtaining sample information for 1 in 5 hous-
ing units (households), the information will
be obtained for 1 in 5 persons. In some
places such as mental institutions or military
installations, information may have to be
transcribed from official records rather than

by interview.

The relationship codes will be changed
on the questionnaire and all housing items
will be eliminated. Shading will be used to
indicate for which person listed the sample

data are to be collected.

2.6 TIndividual Census Repont

The Individual Census Report form is used
in situations where a person is not available
to be interviewed and no one else can supply
the needed information. The form is left at
the housing unit and the absent person is asked
to complete the form so that the enumerator
can pick it up at a later date. This form is
designed so information can be entered for one
person. The information on the form is re-
striéted to the five basic population items.
It will have instructions on how to fill it,
and also a space to indicate the best time
for the enumerator to return in case addi-
tional information is necessary. The form is
also designed so it can be folded and sealed
in such a way that the questions are not visi-
ble, thus maintaining the confidentiality of
the information. (See exhibit C-2-1, for an
example of this type of form.) The informa-
tion contained on the completed forms will
be transcribed onto the regular form follow-

ing the procedures set forth in Part C.

2,7 EA Book vensus booklLet format

As discussed earlier in the chapter,
either the EA Book or the booklet formats can

be used. Both styles have their advantages

and disadvantages.

2,71 EA Book format.--If the EA Book

format is to be used, the questionnaires must
be assembled in a definite order. Using the
simultaneous sample design which employs a
systematic sample of every fifth household,
the pattern of the questionnaires in the EA
Book would be, using S for short, L for long,
S, S, S, S, L: four shorts, one long, four
shorts, one long, etc. Failure to bind the
questionnaires in this order would seriously
undermine the sampling procedures. (The ques

tionnaires in exhibits F-3-1 and F-3-2 have

been designed for this sample design.) Note:
stricter quality control procedures to ensure
the correct printing and binding of the ques-
tionnaires and EA Book must be instituted.

As can readily be seen, if a continuation

form is necessary due to a large household,
the enumeration cannot be continued on the
following form. This would destroy the sam-
pling pattern. Some enumerators may even con-
tinue a household started on the fourth form

(short) on the fifth form (long). In order

‘to avoid this problem, the continuation forms,

short and long, are bound in the rear of the
EA Book. This may present processing problems,
since the key operators will have to find

and key the rest of the records fof a house-
hold before going on to the next sequential
questionnaire. However, strict control pro-

cedures can usually remedy this situation.

2.72 Booklet format.--The booklet for-

mat does not cause the special printing and
assembling problems that an EA Book format
does (see exhibits F-3-3 and F-3-4). However,
even stricter data collection quality control
measures are needed to ensure that the enumer-

ators follow the sampling pattern.

The collective quarters questionnaire

would probably cause the enumerators the most
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problems. Every fifth line on the household
roster pages will have to be emphasized so
that the enumerator remembers for which per-

sons to collect the sample data.

3. PROCESSING

Most of the considerations for processing
a two-phase census apply equally to processing
a one-phase census. Manual processing and
machine processing for either a one- or two-
phase census are very similar. These subjects
have been covered in Part C, chapters C-5 and
C-6 for processing the 100 percent data and
in Part D, chapters D-6 and D-8 for the sam-
ple data. A rereading of that material is
helpful in providing detailed explanations
for points that are only briefly described
here. The differences between the two types
of census and the consequences those differ-
ences will have on processing are treated in

this section.

3.1 Field office processing operations

Data processing in the field offices
consists of receiving the questionnaires,
checking them in against the listing sheets,
checking to make sure the sample design has
been followed, checking the entries on the
questionnaires for completeness, checking
the geographic codes on the forms, and tally-
ing the number of persons and housing units
for the preliminary figures to be reviewed
and announced locally. The questionnaires,
with control documents, are then boxed by
designated control unit--EA, crew leader
area, subdistrict, etc.--and shipped to the
processing center, usually the central office.
When a booklet type format is used, the field
offices must make sure that all booklets for

an EA are present and together.

3.2 Centrnal office processing operations

Personnel at the NSO are responsible

for receiving, sorting, and storing the boxes

and listing sheets. They must clerically code
written responses on the sample questionnaires.
The questionnaires are keyed (or scanned by
optical mark readers) and this keyed data is
entered on magnetic tape. The records are

then edited. After passing edit, they are

stored on the basic record tapes which contain

the records for all the housing units and per-
sons in a tabulation area; in Popstan, these
are province tapes. The data is tabulated.
After the tabulations have been reviewed by
the professional staff, reports and computer
tapes containing summary statistics are gen-
erated., Figure F-3a shows the flow of pro-

cessing operations for a one-phase census.

3.3 Long and shont fonms

In the central office the processing of
the census questionnaires occurs in two sepa-
rate but overlapping stages. The first in-
volves the processing of the 100 percent
questions on all the questionnaires. These
are the population and the housing items asked
of all persons and housing units found on the
short form and the initial pages or columns
of the long (sample) form. The second stage
involves processing only the information on
the long form (used at a sample of housing
units--20 percent). The second stage begins
when the manual operations and keying of the
100-percent data for each control (work) unit

are completed.

Within each processing stage, the tabu-
lation and publication of statistics generally
occurs on a flow basis by province. As the
data for the geographic levels within a
province are tabulated, they undergo review
by NSO staff to ensure that the confidenti-
ality of individual information has not been
violated, and that the data have been accu-
rately tabulated. Following this review,
the appropriate publication tables and re-
ports can be prepared, printed, and distrib-

uted to the public.
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Figure F-3a. SIMPLIFIED FLOW CHART OF CENSUS PROCESSING OPERATIONS
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3.31 Short forms.--The processing of the
100 percent data are given priority because
the government requires this information
rapidly for local or regional planning. To
hold up publication until both 100 percent
and sample data are ready would delay publi-
cation months and possibly years. The 100-
percent data are basic to much subsequent
analysis and are used in establishing weight-
ing controls for inflating the sample re-
sponses to reflect the total population. The
100 percent processing can be done without
the time-consuming hand coding of responses

that some of the sample questions require.

Basic
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Public
use
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3.32 Long forms.--As mentioned above,
the basic 100 percent items on the long forms
will be processed at the same time as the
items on the short forms. Only after the key-
ing operation for the 100 percent items is
completed will the sample items be processed.
The sample questionnaire shown in exhibit
F-3-4 has four questions which are not pre-
coded. These four, on occupation and industry
of the respondent, require coding by clerks
into the proper categories. A booklet of occu-
pational categories and corresponding codes
will be used; a similar manual for industry

codes will aid the clerks. These coding
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manuals will be based on the codes set forth
by the United Nations and International Labor
Organization. This is a time consuming task.
Since some human judgment is involved, a care-
ful quality control procedure has been estab-

lished for reviewing the work (see Part D).

After hand coding, the long forms are
keyed (or scanned if optical mark readers are
being used). Although the 100 percent items
on the long form have already been entered,
these items will be rekeyed (or rescanned).
These items are needed for cross tabulations.
This re-entry appears wasteful but the alter-
native would be to match the sample items on
the long form with the previously entered
100 percent items. A matching operation of
this magnitude would be very costly and trou-
blesome. Since there are only a few items
which need rekeying, the cost of this dupli-

cation will be minimal.

3.4 Computern editing and weighting

The data for the basic and sample items
are edited and tabulated separately. The
processing by computer of the sample data can
begin as soon as all the records for an area

have been keyed and the weights calculated.

3.41 FEditing.--Editing includes a check
to make sure that the record represents a
person and not a keying error (or in case of
mark sensing, stray marks on a questionnaire
pége). Each response or record is checked
for and in some instances changed to eliminate
inconsistent answers. In addition, an allo-
cation procedure is used when missing or in-
consistent information cannot be corrected
on the basis of other entries in the same

record.

Two sets of edit specifications are re-
quired, one for the 100 percent data and one
for the sample data. Based on the edit speci-

fications of subject matter specialists, two
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edit programs will be written to make the
data consistent and to impute missing data

values.,

3.42 Weighting.--Following the edit pro-
cedures, the sample data go through a procedure
that determines weighting factors or multi-
pliers. A weight is inserted in every popu-
lation and housing record and used to inflate
the sample data for tabulation. 1In the 20
percent sample where each sample person or
household represents approximately five per-
sons or households, the weights should be

close to five.

3.43 Diary review.--An important adjunct
to the editing procedure is the diary review.
A computer editing program examines the data
and discovers inconsistencies and missing
data. It makes the corrections or allocations
and then prints out a diary of these trans-
actions. This diary must be reviewed by pro-
fessional staff members to determine that the
program is functioning as intended and identify
any serious problems with the data. Some da-
ta may have to be returned for additional

processing.

3.5 Tabulating

The tabulating of the basic 100 percent
items will be done separately from the tabu-
lating of the sample items. The basic items
are the basis for the tables of simple dis-
tribution. The data from the sample ques-
tionnaires are the basis for the detailed
cross-tabulations. Two sets of table out-

lines and specifications must be prepared.

The tabulation programs will have to be
written to use the weight to inflate the
sample data. Existing software packages are
designed to handle this procedure. When con-
sidering a package, this capability should be
one of the criteria for selection. If the

statistical office is considering writing its
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own software, very specific instructions on
how the weighting is to be done must be given
to the programmers. The sampling technicians

must work closely with the programmers.

3.6 Basic necornd tapes

Once the above processes are complete,
edited data about individuals and housing
units, together with associated geographic
information, are stored on basic record tapes.
All 100 percent and sample tabulations are
made from these tapes. Although the basic
record tapes do not contain names and ad-
dresses, they do have detailed geographic
codes and household data that could lead to
the identification of individuals. There-
fore, these tapes are confidential and may
be used only by NSO employees in preparing
statistics. From these tapes a sample can
be drawn which, after careful screening to
ensure confidentiality, can be offered to
the public for research purposes. This is

the origin of the public use sample.

3.7 Summary tapes

Data summaries are prepared on computer
tapes from the basic record tapes for many
geographic areas, regions, provinces, cities,
and hamlets. These internal summary tapes
are used to produce sets of tabulations for
printed reports and the public use summary
tapes. By means of the public use summary
tapes, the public can produce any tabulation
or cross-tabulation desired even if the NSO
has not produced the particular tabulatioms.
For many businesses and industries, this is

a popular product of the census.

4. QUALITY CONTROL CF DATA COLLECTION

Quality control must be an integrated
part of a census. This aspect of census-
taking has been stressed in earlier parts

of the Popstan case study, although earlier
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discussions referred to a two-phase census.
The basic quality control operations required
for a one-phase census are no different from
those required for a two-phase census. It is
the procedures for each of the census opera-
tion that will be different. The quality
control procedures most likely to differ the
greatest amount are those that are affected
by the sampling plan. Most notably, the
quality control procedures for the data col-

lection operations.

4.1 Preparation of EA Books

The discussion in this section assumes
that a sampling plan of 1 in 5 has been se-
lected and the EA Book format is being used.
The NSO will enter the geographic codes on the
cover and mark the books so that the enumer-
ators do not bias the sample before the books

are sent to the field.

4.11 Selection of 20 percent sample.--

A random number between one and five will be
selected for each EA, and from zero to four
of the first questionnaires (PH-2) in the

EA Book will be crossed out, The same ran-
dom number will be used to cross out from
zero to four lines on the collective quarters

(CQ) forms.

Since the number of HU's (and persons
enumerated in CQ's) in an EA is expected to
be a random variable, the sample selection
procedure should result in a sample of long-
form questionnaires in each EA which is ap-
proximately 20 percent of the total number
of questionnaires (and hence a 20 percent
sample of persons will be obtained). Over
a whole district, or a province, the pro-

portion should be very close to 20 percent.

4,12 Checking.--Both the identification
of the EA and the designation of the question-
naire on which the enumeration is to start

are extremely important. The latter step
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determines which HU's will be in the sample.
The work involved in both steps should be

verified 100 percent.
4.2 Field enumeration

The responsibilities of the crew leader
during the enumeration include controlling
the quality of work of the enumerator, inso-
far as possible. Some of these tasks must be
performed on a 100 percent basis and some can
be done on a sample basis. In the case of
the latter, the sample may be a scientifi-
cally selected one for some operations and

a spot-check for others.

4.21 Checking EA boundaries.--Immedi-

ately after training, the crew leader should
check the boundaries of the EA's which are

to be assigned to the enumerators. The crew
leader can do this more accurately and effi-

ciently than the enumerators.

4.22 Prelisting a sample of HU's in

each EA,--Before assigning an EA to an enu-
merator, the crew leader should indicate on
the map the point where the enumerator should
start and suggest the starting direction of
travel from this point. 1In addition the crew
leader should list about 10 consecutive HU's
in each EA starting from an easily identi-
fiable point, to be used as a check on the
enumerator's work. In Popstan this short
check list will be sent to the DCO for inde-
pendent checking against the enumerator's
list for the same HU's. (In some census
situations in other countries it might be
feasible to have the crew leader reconcile
the two lists and take corrective action
during the principal census period.) The
sample for the check list need not be a sci-
entific sample; insofar as possible it should
include a fairly typical part of the EA. The
crew leader should not tell the enumerator
the location of the sample listing but should

mention that a check is being made.

4.23 Observation of enumeration.--As

early as possible after the start of enumer-
ation, the crew leader should visit each enu-
merator and observe the enumeration of at
least one household. The crew leader is asked
to check some portions of the enumerator's
work entirely (for example, to see that the
listing of HU's is being done in the pre-
scribed order, that no lines are skipped on
the Listing Sheet or on the Collective Quar-
ters Form, and that no short form or long
form questionnaires are skipped). For otlier
portions of the enumerator's work, the crew
leader is asked to check a sample of pages,
lines, or items. Instructions on how to
select the sample, how to record findings,
and when to take remedial action will be

provided.

4,24 Check on the 20 percent sample.--—

In a census like that of Popstan, where some
information is obtained from all units and
some from a sample of persons and HU's it is
possible to use sampling theory as an aid in
checking the sample. To some extent such
checks can serve a control purpose, and to a
greater extent they can serve the purposes
of evaluation or analysis of the sample. The
theory is similar and the difference depends
on whether it is feasible to make the checks
early enough to affect subsequent field work.
This ‘in turn depends partly on the extent to
which it is believed practical to entrust
such checks to the crew leader. In Popstan,
the crew leader is asked to make one simple
and precise check to compare the number of
sample HU's in each EA with the expected num-
ber. The crew leader is also advised on how
to make a few other optional checks based

on sampling theory. The purpose of these
checks is to detect possible sample bias
(deviations in the number or kind of sample
HU's which are too great to be due to sam-

pling fluctuations).
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4.25 Number of housing units.--In each

EA, the number of HU's enumerated on the long
form should be almost exactly one-fifth of the
total enumerated on long and short forms. If
the latter number is exactly divisible by 5,
the dividend should be exactly the number of
sample HU's. If the total number of HU's is
not exactly divisible by 5, the number of
sample HU's should at least be equal to the
whole number in the dividend and it may be
one greater than that number, depending on
the remainder and on the random number from

one to five which was selected as a starting
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4.26 Kind of housing units.--While the

number of all sample HU's should check out
within a narrow range of error (plus or minus
one HU), the numbers of any particular kind
of HU are subject to a sampling variability
having a wider range. In addition to sam-
pling variability, there may be a tendency of
enumerators to reduce the burden of inter-
viewing by putting vacant HU's on listing
lines that result in their being enumerated
on the long form (or they may do the opposite
and enumerate vacant HU's too often on the

short form). These mistakes can be effec-

number. Some examples are as follows: tively controlled (prevented) only by close
checks on the order of listing and
Total HU's Procedure Number of the order of completing question-
Total +5 HU's in naires. However, the crew leader
HU's Whole Remain- | Random sample is advised that if such a tendency
num- d Cross off-- should be . X
ber er start exactly-- is suspected, a rough inspection of
(1) (2) (3) (4) (5) (6) a completed or partially completed
enumeration book to see whether
1 1 2 1 1 short form 1
57 3 s ° 3 either tendency is evident must be
2 2 sh f
short Torms 31 made. Remedial action for already
short for 2
z Z ms 3 completed work might be very costly
short for 2
rt torms 3 and hence should only be undertaken
0 sh f
5 short Torms 31 on instruction from the DCO.
170 34 0 1 1 short form 34
2 2 short forms 34 For reasons similar to those
L
3 3 short forms 34 affecting vacant HU s, there may be
A L short forms 34 a tendency to obtain too many short
5 0 short forms 34 forms from large households. This
- can best be detected by comparing
the number of persons enumerated on

These facts are reduced to a simple rule for
use by the crew leader. Take 20 percent
(one-fifth) of the total number of HU's on
short forms and long forms; compare with the
number of sample HU's on long forms; if the
difference is as much as, or more than, one
(1.0), investigate and explain the discrep-
ancy. The DCO would decide whether remedial
action should be taken. The crew leader
would, however, be better able to train this

enumerator or others on future assignments.

short forms with the numbers on long forms or
by comparing the average size of sample house-
holds with that of all households.

4,27 Persons in regular HU's.--If there

is no sample bias affecting the size of sam-
ple HU's, they should have about the same
average number of persons as all HU's. An-
other way to say this is that, assuming sample
HU's are almost exactly one-fifth of all HU's,

the total number of persons in sample HU's
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in an EA should be about a fifth of the number
in all HU's in that EA. A check on these ex-
pectations can best be made after the EA has
been completely enumerated, and the necessary
summary information has been entered on the
cover of the enumeration book. Or it can be
made as part of the analysis of the sample,
after all field work has been completed, with
the intention of evaluating rather than of

controlling quality.

In Popstan, the crew leader is allowed
to decide whether or not it is necessary to
make this check, perhaps depending on whether
he/she plans to assign additional FA's to the
same enumerator. Figure F-3b provides a sim-
ple graphic method of making the comparison
and interpreting the result.

In order to use the chart the crew leader
finds the total number of persons enumerated
in regular HU's and the corresponding sample
number. (The EA Book cover will contain a
section for these entries.) Entering the
chart .at the total number along the x (hori-
zontal) axis, the crew leader measures verti-
cally up to a point representing the sample
number on the y (vertical) axis. The crew
leader enters a large dot and identifies it
by also entering the EA number near the dot.
If the dot for an EA falls between the upper
(maximum) and lower (minimum) lines on the
chart, there is no reason to suspect a sample
bias affecting the size of households. How-
ever, if it falls outside these lines, a bias
may have occurred, since such a result has
only about one chance in 20 of occurring from
sampling fluctuations. Most likely, a point
falling outside the acceptable range, will
fall below the minimum line of the chart, in-
dicating that vacant HU's or HU's with fewer
than average persons have been enumerated too

often on the long (sample) form. Even if all
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the EA's in a Crew Leader Area are within the
acceptable range but all or nearly all are
near the lower line, there is probably a bias.
The crew leader usually cannot take remedial
action in case a bias appears likely. With-
out additional field work, a check of the order
of the filling of questionnaires against the
order of listing can be made, but a check of
the order of listing cannot be made without
field work. Here again, the checking may only
influence the quality of future work and the

evaluation of the census.

4.28 Development of crew leader inspec-

tion chart to check sample number of persons.--

The chart in figure F-3b was based on facts
which may be different in countries other than
Popstan. Therefore, the sampling statistician
should know how the chart was derived and how
to adapt it to the situation in another coun-
try. The lines in the chart are based on the
average number of persons per HU and on the
amount of variability in the number of persons
per HU. In Popstan, the 1970 Census data show
that the average number of persons was about
5.0 per HU and the standard deviation of the
number of persons in regular HU's was about
2.6 persons~—for both urban and rural areas.
Assuming these values have not changed sig-
nificantly since 1970, they were used to ob-
tain the data in figure F-3c, from which the

chart was drawn, as follows:

(1) Enter values in column 1, going by steps
from the smallest EA that can be ex-
pected to be found, to the largest (100
persons to 1200 persons by steps of 100
for Popstan).

(2) Compute the expected number of persons
on long forms as one-fifth of the column
1 entry, and place in column 2.

(3) Compute the expected number of HU's on
long forms as one-fifth of the column 2
entry, and place in column 3.
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Figure F-3b. CREW LEADER INSPECTION CHART FOR ACCEPTANCE RANGE OF NUMBER
OF PERSONS ENUMERATED IN SAMPLE HU's
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Compute the expected sampling error in
the expected number of persons on long
forms in two steps:

(a) Expected sampling error in the
average number of persons per HU,

_ (.9) _ 2.34
= (2.6)—];1—-—— N
Example, for n = 4, sy = gigg = 1,17,

(b) Expected sampling error in total
persons on long form,

Sy =ns£-/-.

Enter in column 4. Example, for
n=4and sy =1.17, sy = 4.7,

Note: This result can also be ob-
tained in one step by using

8, = .9 x 8/n = 2.34 (V).

(5) The acceptable range is y % 2sy, where
y is from column 2, (and sy is from
column 4). This gives a confidence
level corresponding to 19 chances out
of 20, or a 95 percent probability.

Note: 1In addition to the sampling error
included in this analysis, there is a pos-
sible maximum deviation of about 5 in the
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Figure F-3c. EXPECTED NUMBER AND ACCEPTABLE RANGE OF NUMBER
OF PERSONS ENUMERATED ON LONG FORM IN AN EA

Total Expected Expected Acceptable
number number of number of Expected range in
of persons persons on HU's on sampling number of
enumerated long form long form error iny persons on
in HU's (1) =5 (2) =5 long form
(x) (y) (n) (s, = 2.34/n) | (y * 2s,)
(1) (2) (3) (4) (5)
100 20 4 4.7 11 to 29
200 Lo 8 6.6 27 to 53
300 60 12 8.1 Ly to 76
4oo 80 16 9.4 61 to 99
500 100 20 10.5 79 to 121
600 120 24 11.5 97 to 143
700 140 28 12. 4 115 to 165
800 160 32 13.2 134 to 186
900 180 36 14.0 152 to 208
1000 200 Lo 14.8 170 to 130
1100 220 Ly 15.5 189 to 251
1200 240 48 16.2 208 to 272

sample number of persons, resulting from
allowing a departure of 1.0 in the ex-
pected number of sample HU's. This could
cause a very small EA to fall outside the
expected range with slightly greater than
5 percent probability.

4.29 Persons in CQ's.--Since individual

persons are the unit of sampling in collective
quarters, and sample information is obtained
from every fifth person on the list of all
persons, the sample should contain almost ex-~
actly one-fifth of all persons in CQ's. It

is unlikely that the order of listing will be
distorted to put persons of a particular type
on sample lines, since the list will prob-
ably be copied from administrative records

and there would be no advantage to the enu-
merator in distorting the sample. However,
the crew leader should inspect the list and
designation of sample persons for possible
misunderstandings or mistakes. The question-
naire summary on the cover of the EA Book
should show the number of persons in CQ's on
short and long forms (and their total). The
long form number should be within 1 unit of

exactly one-fifth of the total number.

5. OPERATIONAL CONTROL OF A
ONE-PHASE CENSUS

Using the principles presented in Part A,
chapter A-16, and adapting the procedures and
system described in Part B, chapter B-12, the
Popstan NSO would have to revise the opera-
tional control system and create a new system
to accommodate the differences found in a
one-phase system. This section will briefly
describe the critical points in a one-phase
census at which the transfer of documents or
data tapes requires careful control to ensure
that no data are lost and that the data are
transferred on schedule and at a reasonable

cost,

As described in the section on question-
naire design, there are two methods that could
be used in designing questionnaires. One is
to make the questionnaires individually sepa-
This is called the

The other method binds the

rate from one another.
booklet style.
short and long questionnaires for one enumer-
ator assignment into a volume called an EA

Book. The basic processing procedures for
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the two types of formats are identical. How-
ever, the use of a booklet type format makes
it necessary to introduce several additional

procedures (see figures F-3d and F-3e).

As mentioned earlier, the processing of
a one-phase census will be done in two stages.
All items on the short forms and the 100
percent items on the long form are keyed at
the same time (see figures F-3d and F-3e).
When the keying for the 100 percent infor-
mation has been completed, the forms are sent
on to the coding section of the NSO. The
computer processing of the 100 percent items
will be started while the coding of the sam-
ple items is being done. At this time the
coding of the industry and occupation ques-
tions will take place and be verified. After
this, ALL items on the long form, both 100
percent and sample, will be keyed. Keying
the 100 percent items a second time is a
duplication of effort. However, experience
has shown that a matching operation which
would be required to avoid rekeying is much
more difficult and costly than keying the

few 100 percent items a second time.

The operational control procedures and
forms must be designed to ensure that the
two-stage processing operations for all EA's
have been completed. Procedures for control-
ling data tapes will also be instituted to
ensure that the data tapes are passed through
the correct edit and tabulation programs.
Each tape for a district or province will be
labelled as to whether it contains 100 per-

cent or sample data.

5.1 Processing of booklet style forms

The processing of booklet style short
forms is handled differently than that for
long forms, not only because the short forms
are not as lengthy and take less time, but
because the long forms involve several addi-

tional processing operations. Figure F-3d
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shows the flow chart of the central office
operations for both the short forms and long

forms in booklet style.

5.11 District office operations.--When
the enumerators return the questionnaires
from the field, the forms must be sorted into
proper EA's and sorted by serial number; the
forms may not be in serial order. Experience
indicates that this is a common occurrence.
The forms should be checked against the list-
ing sheet to ensure that there is a form from
each serial number and/or each HU listed. It
is important to do this ét the district office
level as additional field work may be re-
quired. The district office will also review
the sample using the same procedure as the
crew leader (see section 4). At this stage,
a pre-edit scan of the questionnaires should
be undertaken to ascertain whether the forms
can or cannot be processed. Some forms with
barely legible entries or which have been
ripped or destroyed in some way will have to
be pulled and transcribed. A manual edit is
then performed to check a few items such as
the geo-codes. The geo-codes must be entered

on each of the booklets.

5.12 Central office operations.--The

NSO will perform the same operations as the
district offices. 1In addition, a check will
be made to ensure forms have been received
for each EA. Hand count and processibility
operations will be performed as discussed in

Part D for both the long and short forms.

The operational procedures will be more
elaborate than for processing the EA Book
type format. Rigid control procedures will
be needed to ensure that individual question-
naires for an EA remain together throughout
the processing. Procedures’ must be instituted
to ensure that for each EA the long forms are
reprocessed and then sorted back into serial

number order with the short forms.
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Figure F-3d.
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Figure F-3e. FLOW CHART OF PROCESSING OPERATIONS FOR ONE-PHASE CENSUS STYLE FORMS IN EA BOOK

SHORT AND LONG FORMS IN EA BOOK

Sort EA EA Books,
EA Books Books by * long forms

district only
\\___,/r//’—__

Manual Key all
edit i tems
4 4

Key 100
percent
i tems

Diskette
to
tape

Diskette Edit long
to forms
tape
y
Edit 100 Diary
percent X
’ review
i tems
4&
Computer Weight
counts = | sample to
- —— —— — 1 .
hand population
counts totals

Profes-
sional
review

Basic
record
tape

Public
use
sample

4

Public
use
summary
tape

Publication
special
reports

Publication
of reports




36 POPSTAN: A CASE STUDY FOR THE 1980 CENSUSES OF POPULATION AND HOUSING Part F

5.2 Processing forms 4in EA Book style

The processing of short and long forms
in the EA Book style is a little different
from the processing of booklet style forms.
Since the forms in the EA Book are bound to-
gether and will not be separated, the control
of the forms will be simpler. There is less
of a chance that forms can be lost. However,
the operational control procedures will have
to be designed to make sure that all contin-

uation forms are processed.

6. EVALUATION PLANS

As stated in Part A of this case study,
the knowledge and understanding of the magni-
tude of the possible error in a census is
essential to any census program. The ration-
ale and procedures used in the evaluation
program planned for Popstan's census will be
followed closely in proposing an evaluation
plan for a one-phase census. The principal
difference, of course, will be that Popstan
will combine its evaluation program with the
second phase data collection operation which
is not being done in the one-phase design,

In the one-phase design, the evaluation pro-
gram will be a separate operation. The goals
of this program will be to measure the com-
pleteness of the census enumeration by se-
lected areas of the country and to obtain
estimates of the characteristics of persons
who were missed in the census on a national

level.
6.1 Methodology

In the alternative one-phase census
design proposed here, one out of every five
households is asked a longer and more de-
tailed set of questions. The Post Enumer-
ation Survey (PES), however, will not differ-
entiate between the short and long form
households. Like the Popstan Phase II, it

will be evaluating the coverage of the

census but not the content. The estimates of
coverage will come from a dual system esti-
mation procedure based on a match between the
100 percent count and a sample survey con-

ducted six months after the census.

The survey will be very similar in design
to Popstan's Phase II program. The principal
differences will be that the PES will not need
as large a sample size as the Phase II pro-
gram and the Phase II detailed characteristics
questions will not be asked.

6.2 Sample desdign

On the matter of sample size for the
Post Enumeration Survey there are three basic
considerations which must be taken into ac-
count. One is the total budget available for
the study. In Popstan there is a modest
amount of funds available for assessing the
quality of the census. A goal, therefore,
will be to carry out the PES with the small-
est sample size which is large enough to
give meaningful results. It is hypothesized
that the undercoverage for Popstan will be
about 4 percent of the population. It is
felt that if the 4 percent undercoverage rate
can be measured with a standard error of 1
percentage point (that is, a relative error
of 25 percent) then the results will be use-
ful to Popstan for evaluating the quality of
the census.

The second consideration is the degree
of intraclass correlation within segments for
missed persons or households. This phenomenon
is a measure of the degree to which missed
units of observation (persons or housing units)
tend to be grouped together. When the intra-
class correlation is high, the sample should
consist of many clusters of small size; on
the other hand, when the intraclass corre-
lation is low, then fewer clusters can be used
which are correspondingly larger. In some

studies it has been shown that the correlation
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for missed units is about .1 for clusters of
around 25-30 housing units. In an optimum
sampling scheme, therefore, this value sug-
gests that the clusters should not contain
more than about 20 housing units, which is
also the same size as the average sector in

the Phase II sample design.

The third consideration which has a
large effect on the overall size of the sam-
ple is the number of separate geographic ar-
reas for which fairly reliable coverage rates
are desired. In Popstan there are ten such
areas. These are the ten domains used in the
Phase II design: the two largest cities and
the urban and rural parts of the four regions.
The sample size will be roughly the same in
each of the ten areas. This is done in order
to have approximately the same relative pre-
cision in all ten areas. For the country as
a whole, the relative precision will be some-
what higher. For Popstan, it is assumed that
the undercoverage is fairly uniform through-
out the country, so that none of the ten
areas will have an undercoverage rate which
deviates very much from 4 percent. In coun-
tries where the undercoverage would vary by
geographic area, the estimated sample size
for each area would correspondingly vary.

For example, in areas where the undercoverage
is low, say one percent, a larger sample size
is necessary to measure it with the same
relative precision (that is, 25 percent rela-
tive error). On the other hand, in areas
where the rate is high, such as 10 percent, a
relatively small sample can give a reliable

estimate,

Taking into account the three key con-
siderations discussed above, the sample size
for each of the 10 geographic strata or do-
mains should be on the order of about 1,100
households, or 11,000 nationwide. Mathemat-

ically, this works out as follows:
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Letting P = .04 (for a 4 percent under-
coverage rate)
o(P) = .01 (for the standard
error)
and f = 1+ &8Mmn-1), where
§ = intraclass correlation = .1
n = average cluster size = 20
households
we then have
Pg
2 = =
02(P) — f

= Brsem- 0]

Solving for »n, the sample size, we get

(.04)(.96)
(.01)2

S
i

[1+.1019)]

li*

1100

With sector (cluster) sizes of 20, this re-
sults in a total of 55 sectors to be selected
in each area. With this sample, coverage
rates can be measured for each of the 10 geo-
graphic strata separately; for the nation as
a whole, coverage rates could be produced for
several broad age groups and by sex and by
marital status.

The process used to select the sample
for the PES is almost identical to that used
for the Phase II sample. The differences
result from the smaller sample size being used
in the PES and from each domain having the
same sample size. This means that the sector
sampling rate for each domain will be differ-
ent in order to allow for the different popu-
lations of the domains. However, the other
procedures such as assigning district sam-
pling codes and delineating sectors are iden-

tical to the Phase II operationms.
6.3 Questionnaines and othern fonms

The questionnaire to be used in the one-

phase census PES is similar to that used for
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the Popstan Phase II survey. Figure F-3f is
an illustration of the PES questionnaire. The
matching form from Phase II of Popstan can be
used without any changes. A copy of this form

is shown in the exhibits for reference.

6.4 Data collection

The data collection operations for the
one-phase census PES will be essentially the
same as Popstan's Phase II program. It will
be conducted from the Province Census Offices
(PCO's) under the direction of the Field Cen-
sus Branch of the NSO. The number of super-
visors and enumerators required will be less
since the PES sample size is considerably
smaller than that for Phase II. With the re-
duced sample size, the locations of the sample
segments will be much further apart overall
than in Phase II. This will add to the aver-
age travel time per household. Since the
NSO wants to close the field offices as soon
as possible, the individual enumerator work-
load will be reduced from that of the Popstan
Phase II plan. In many cases, the enumerators
will be assigned two instead of three sectors.
The crew leader and supervisory crew leader
staff will be reduced from the Phase II levels
also while the PCO staff will probably not
change. In a few provinces where the workload
is smallest, the province technician will
take over the duties normally assigned to a
supervisory crew leader. The number of enu-
merators supervised by each crew leader will
have to be reduced because the enumerator
assignments will be scattered over a larger
area. Instead of the average ten enumerators
supervised by a Phase II crew leader, only
seven will be assigned in the one-phase PES.
These considerations will result in the hir-
ing of seven supervisory crew leaders, 40

crew leaders, and 275 enumerators.

The various operations to be conducted

before enumeration such as the quick count,

recruitment, and training can be carried out
as planned for the Popstan Phase II program.
The timing would remain unchanged while the
number of personnel involved would reflect

the smaller PES program.

6.5 Data processing and matching

The principal difference between the
Popstan Phase II and PES programs relating to
data processing is that the PES does not re-
quire an occupation and industry coding opera-
tion. Since these questions are asked as
part of the one-phase census enumeration, the
necessary coding is part of that operation.
Another difference, which will also reduce the
processing time, is that the workload is sig-
nificantly smaller. Aside from these differ-
ences, the Phase II data processing plans are

applicable for the PES program.

The matching operation as described in
Part D, chapter 7 for Phase II can be used with
no change for the PES match. Even though there
are additional questions on the Phase II ques-
tionnaire, they are not very useful for match-
ing purposes. Therefore, their absence in the

PES will not adversely affect the operation.

6.6 Estimation of coverage

The procedures established for the Phase
I1 estimation of coverage are applicable to
the PES results. One important difference is
that the PES will only provide coverage esti-
mates for total and the urban and rural popu-
lations in each of the 10 domains. Coverage
estimates by age and sex will be provided only
for the country as a whole. This is because
the sample size in each of the 10 domains is
not large enough to provide estimates by char-
acteristics with an acceptable reliability.
In Popstan Phase II, the detailed estimates
were possible only because of the larger sam-
ple size required for the additional popula-

tion characteristics desired of each domain.
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ONE-PHASE CENSUS

Figure F-3f. POST ENUMERATION SURVEY QUESTIONNAIRE

BOOK OF.

39

Form PH-6
(AUGUST 1979)

MINISTRY OF ECONOMY
NATIONAL STATISTICAL OFFICE

POST ENUMERATION SURVEY QUESTIONNAIRE
POPSTAN 1980 CENSUSES OF POPULATION AND HOUSING

CONFIDENTIALITY = This inquiry is required
by law. The information is accorded confiden-
tial treatment and cannot be used for taxation,
investigation, or regulation.

This book is the property of the Popstan Government. If found, please return to the nearest post office .

NOTICE TO
FINDER POSTMASTER: Return to the National Statistical Office, Ministry of Economy, St. Regis.
A. Stratum D. Barrio/village G. Sample sector code
B. Province E. Place H. Sector letter
C. District F. EA number I. Serial number

i

H-1, Address or location

H-2. Type of living quarters
1 Conventional
2 Improvised HU (makeshitt sheiter of waste
materials, barn, cave, warehouse, etc }
3 Mobile HU (tent, boat, wagon, etc )
4 Collective quarters
5 None

H-3. Number of housing units in this
house (buliding)
1 1 unit, detached
2 1 unit, attached
3 2 to 4 units
4 5 to 9 units
§ 10 units or more

H-5. How many rooms are In
this housing unit?

Rooms

FOR VACANT UNITS

H-7. Vacancy status
1 For rent or sale

2 Not for rent or sale

H-4. Walls — main construction materlal of outer
walls of this house (bullding)

1 Stone, cement, stucco, brick
2 Metal

3 Wood

4 Bamboo, leaves, reed, mud
§ Other materiai

H-6. Is this unit owned by someone iiving
in It or Is It rented?

OCCUPIED
1 Owned or being bought
2 Rented for cash
3 Rent free or other arrangement

4 VACANT

H-8. Conditlon of vacant unit
1 Habitable for year-round use
2 Habitabie for seasonal use

3 Not habitable

REMINDER ) Be sure to get ail the information needed for the back page, except when NO in 12.

Principal respondent

Line No. of principal Date of interview

respondent

Enumerator's name

Notes:

1. MATCHING

Date

Name Notes:

a.Matching......

Ss s e s es s e ne

b. Veritication .. .. ...

vee s e e e v

c. Professional review. . ..
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Figure F-3f. POST ENUMERATION SURVEY QUESTIONNAIRE--Continued
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Part F

POST ENUMERATION SURVEY QUESTIONNAIRE -

Page 2

What is the name of the head of this household? What is . . .’s relationship to the Sex Age Marital Marrled
Names of all other persons who usually live here? head of this household? II:,:* Status Females
Be sure to include babies and elderly persons. Interpret cgregories 3 to 7 to mean pirth- 1 Married It husband
Members of the household away on vacation? relationship to head or spouse. day 2 Divorced lives in
A o ;
On business? [n :'h. hosnltal.| dence elsewhere? 1 Head 5 Grandc:‘g:d or great- 1" 3 Separated ;':,’,i,”,g's
Al_ly persons who have no usual residence elsewhere? 2 Soouse grandchild under P line number,
List in this order: o? head 6 Parent 1 year, | 4 Widowed
o Head circle 1t husband
8 Spouse of head 3 Son/daughter 7 Other relative 00. 5 Never, lives else-
= jed children of head/ by age) married where,
S Never married children of head/ spouse (by age 4 Spouse of 8 Nonrelative circle 00.
x Ever married children of head/ spouse and their son/daughter It MALE or
2 families (by age) code 2, 3, 4, or
i Other relatives ot head/| spouse 5, skip to 8.
Nonrelatives
(1) (2) 3) 4) 4] (6) ()]
Family name Given name 1 Head 5 Grandchild (or great) | 1 M 00 1 Mar 4 Wid 00
2 Spouse 6 Parent )
4 3 Son/dau 7 Other relative 2 Div
_ 4 SP of son/dau 8 Nonrelative {3 Sep
Family name Given name 1 Head § Grandchild (or great) 1 Mar 00
2 Spouse 6 Parent ]
3 Son/dau 7 Other relative 2 Div
4 SP of son/dau 8 Nonrelative 13 Sep
Family name Given name 1 Head § Grandchild {or great 1 Mar 4 Wid 00
03 2 Spouse 6 Parent _ 2 Div
3 Son/dau 7 Other relative
% : 4 SP of son/dau 8 Nonrelative 3 Sep
Family name Given name 1 Heaa 5 Grandchild (or great) 1 Mar 4 Wid 00
04 2 Spouse 6 Parent )
3 Son/dau 7 Other relative 2 Div
4 SP of son/dau 8 Nonrelative 3 Sep
Family name Given name 1 Head § Grandchild (or great) 1 Mar 00
2 Spouse 6 Parent )
: o 3 Son/dau 7 Other relative | 2 Div
2 N ! s
. 4 SPof son/dau 8 Nonrelative G 3 Sep
Family name Given name 1 Head 5 Grandchild (or great' | 1 M 00 1 Mar 00
2 Spouse 6 Parent 2 F .
3 Son/dau 7 Other relative 2 Div
4 SP ot son/dau 8 Nonrelative 13 Sep
Family name Given name 1 Head § Grandchild (or great) 1 Mar 00
2 Spouse 6 Parent 2 Div
3 Son/dau 7 Other relative
4 SP of son/dau 8 Nonrelative 3 Sep
Family name Given name 1 Head § Grandchild (or great) 1 Mar 00
08 2 Spouse 6 Parent
3 Son/dau 7 Other relative J 2 D
4 SP of son/dau 8 Nonrelative 3 Sep
Family name Given name 1 Head 5 Grandchild (or great) 1 Mar 00
09 e e - 2 Spouse 6 Parent )
e . 3 Son/dau 7 Other relative |2 Div
4 SP of son/dau 8 Nonrelative 13 Sep
Family name Given name 1 Head 5 Grandchild (or great) 1 Mar 4 Wid 00
. 2 Spouse 6 Parent )
. 3 Son/dau 7 Other relative : 2 Div
4 SP of son/dau 8 Nonrelative {3 Sep
kFamuIy name Given name 1 Head § Grandchild (or great) 00
1 Mar
2 Spouse 6 Paraat
1 3 Son/dau 7 Other relative 2 Div
4 SPof son/dau 8 Nonrelative 3 Sep
R -
Family name Given name 1 Head 5 Grandchild (or great) 1 Mar 4 wid 00
12 2 Spouse 6 Parent
[ 3 Son/dau 7 Other relative
4 SP of son/dau 8 Nonrelative
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Figure F-3f. POST ENUMERATION SURVEY QUESTIONNAIRE--Con tinued

n

Continued

Has . . . lived in this
housing unit
continuously for
more than 1 year?

(8)

» 22T Ccron

When did . . . move o this
housing unit?

(9)

>

[ FINAL MATCH STATUS

Enumerator Instructions

'After listing the household and completing items 2 through 9

ASK the following questions:

Yes — Enter **X'* in

—

Do not ask 9
2 No

column A,—>»

1 On or before 1 July 1980
<«— Enter *"X"* in column A,

2 After 1 July 1980
3 Born since 1 July 1980

(10) | have listed
Name each one.

Have | missed anyone who is
living here now?

11 YES and person is usual
resident or has no usual
residence elsewhere, add to
item 2,

persons.

After listing the last person

in the HU, draw a wavy line
across columns 1 and 2 to indi-
cate the end of the household
listing.

It tisting is continued on
additional questionnaire,
mark X in this circle, —p

(12) You have told me that the
fellowing person(s) was/were
living here on 1 July 1980.

Give names of persons who have
a box marked in column A,

Was anyone eise living in this
housing unit on 1 July 1980
who is not living here now?

1 Yes — Go to 17 and complete
back page

2 No — END INTERVIEW

1 Yes — Enter "' X*' in
column A,—»

1 On or before 1 July 1980

<4— Enter *'X" in column A, |-

Do not ask 9
2 No

column A.—>»

Do not ask g 2 After 1 July 1980
2 No 3 Born since 1 July 1980
1 Yes — Enter *'X*" in 1 On or before 1 July 1980

<4—Enter *X** jn column A. | -

2 After 1 July 1980
3 Born since 1 July 1980

{11) Number of boxes marked in
column A.

1 None - Skip ta 13

2 One or more

(13) You have told me that everyone
tiving in this housing unit now
moved nere after 1 July 1980.
Can you tell me who was living
here on 1 July 1980?

1 Yes — Go to 17 and complete
back page

2 No ~ Go to back page and
complete 14

1 Yes — Enter **X*" in
column A —>
Do not ask 9

2 No

1 On or before 1 July 1980 |-

<—Enter “*X** in column A,
2 After 1 July 1980
3 Born since 1 July 1980

1 Yes — Enter “*X*" in
column A, —
Do not ask 9

1 On or before 1 July 1980
<— Enter *'X'* in column A.

2 After 1 July 1980

2 No

2 After 1 July 1980
3 Born since 1 July 1980

2N
° 3 Born since 1 July 1980

1 Yes - Enter X"’ in 1 On or before 1 July 1980 | |
column A, —» <—FEnter ““X*’ jn column A,
Do not ask 9 2 After 1 July 1980

2 No 3 Born since 1 July 1980

1 Yes — Enter *'X'* in 1 On or before 1 July 1980
column A, —» <—Enter *“X*" in column A,

{ Do not ask 9 .

1 Yes — Enter X' in

Do not ask @

column A, —p»

1 On or before 1 July 1980
<—Enter "*X"" in column A,

2 After 1 July 1980

2 No

ol o g ol o] o] o g gy o a o

2 No 3 Born since 1 July 1980

1 Yes — Enter **X** in 1 On or before 1 July 1980
column A. —p <+—Enter *'X’* in column A, |
Do not ask 9 2 After 1 July 1980

2 No 3 Born since 1 July 1980

1 Yes — Enter **X** in 1 On or before 1 July 1980
column A, —» <——Enter *'X** in column A,
Do not ask 9 2 After 1 July 1980

2 No 3 Born since 1 July 1980

1 Yes — Enter ""X'" in 1 On or before 1 July 1980
column A. —p <«—Enter *'*X*'* in column A,
Do not ask 8 2 After 1 July 1980

2 No 3 Born since 1 July 1980

1 Yes — Enter ''X’* in 1 On or before 1 July 1980
column A, —p <«—Enter *'X** in column A,
Do not ask 9

2 After 1 July 1980
3 Born since 1 July 1980

Notes

Page 3
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Pigure F-3f. POST ENUMERATION SURVEY QUESTIONNAIRE--Continued
POST ENUMERATION SURVEY QUESTIONNAIRE - Continued
OUT-MOVERS
14, Where can | get information about persons who were Ilving in this housing unit on 1 July 1980?
Neighbors, apartment manager, post office employee, local officlal, etc. LIst most likely source first .
1.
(Name) (Address) (Type of source)
2,
(Name) (Address) (Type ot source)
3.
(Name) (Address) (Type of source)
Enumerator Instructions: After completing the interview for this HU, investigate the sources listed above and complete 15 to 22.
15. Name of respondent for this page (/f other than principal respondent)
17—18. Names of (persons/other persons) who iived in this CHARACTERISTICS AS OF 1 JULY 1980
_ housing unit on 1 July 19807
Line List in same order as shown in question Mover [ Match
number 2 on page 2. Refationship to head Sex | Age Marital status status | status
Family name Given name
(16) (1n (18) (19) 20) | @1) (22) (23) (24)
1 Head 4 Other : M Married 4 Widowed
5-01 2 Spouse relativ Divorced 5 Never,, 4
3 Son/dau Separated ~ Mar-
1 Head 4 Other m- Married 4 Widowed
2 Spouse Divorced § Never 4
H) S d  mar-
3 Son/dau eparate ried
1 Head Married 4 Widowed
12 Spouse Divorced 5 Never 4
S mar-
3 Son/dau eparated ried ‘
1 Head Married 4 Widowed
5-04 2 Spouse Divorced 5 Never 4
S d  mar-
3 Son/dau eparate! riod
Head Married 4 Widowed
5-05 Spouse Divorced 5 Never 4
Son/dau Separated |r1i1:(r1-
Head Married 4 Widowed
5-08 Spouse Divorced 5 Never
[ . Son/dau Separated mar-

ried

Head ’ Married 4

Spouse relative 2 F Divorced 5
Son/dau 5 Nonre Separated

Head 4 Other - Married 4

Spouse relative 2 F Divorced §
Son/dau 5 Nonre ‘ Separated

Head 4 Other 1M Married 4

Spouse relative 2 F Divorced 5
Son/dau S Nonre Separated

Head 4 Other 1 Married 4

Spouse relative Divorced §
Son/dau 5 Nonrel}. Separated

Head 4 Other 1M - Married 4

Spouse relative | 2 F Divorced §
Son/dau 5 Noare 1 3 Separated

Head 4 Other 1M Married 4 Widowed
Spouse relative 2 F Divorced 5 Never
Son/day 5 Nonrelp Separated  mar-

W W] W] W] ] o] W] W] ] W] W] W N

17a. if listing continued on additional form, mark (X) in this circle

Notes:

Page 4



43

Chapter F-4. SAMPLE DESIGN FOR A ONE-PHASE CENSUS

1. INTRODUCTION

The sample design for a one-phase census
is much different from the design for a two-
phase census. Early arguments for a one-phase
.census were persuasive. The decision shifted
back and forth between a one-~phase or two-
phase census (see chapter A-8, section 5.3)
with much of the discussion centering around
aspects of sampling associated with each method.
The final decision was to use a two-phase cen-
sus. This has been described in detail in
Parts B and D. In this section we present a
sample plan for a one-phase census as if a one-

phase census had been chosen.

2. DECISIONS AFFECTING SAMPLE DESIGN

In Popstan, some data are required for
small areas, particularly, counts of the number
of inhabitants. These data are urgently needed
for barrios, cities, and small areas within
large cities where there has been a large in-
migration over the past 10 years. Consequently
a 100 percent census will be made to obtain
counts of the population by basic character-
istics such as age, sex, relationship to head,
and marital status. Other data are needed only
for larger areas such as provinces or metro-
politan areas; the census questions for such

data will therefore be asked on a sample basis.

When very detailed data are needed for
small areas (smaller than provinces), this has
a very important bearing not only on the over-—
all sample size but also on the choice between
a one-phase or two-phase census. One reason,
for example, the two phase census was practical,
as described in Parts B and D, is that the

level of geographic and substantive detail is

fairly broad so that only about 25,000 house-
holds were required for sampling and inter-
viewing. It is more practical from an opera-
tional point of view to carry out a "small"
sample operation of 25,000 households 6 months
after the main census than to carry one out
that late for several hundred thousand house-
holds.

tabulations from the sample are so detailed as

On the other hand, when the required

to call for huge samples, amounting to as much
as 10, 20, or 25 percent of the population, the
only practical way to conduct the census is in
a single phase operation in which both the 100
percent and sample items are collected simul-
taneously. In the one-phase sample design
described in this chapter, it is assumed that
data for small administrative areas are de-
sired, necessitating a sample size of several

hundred thousand and constituting a large

fraction of Popstan's population.

Having decided to obtain some data from
all persons and housing units (HU's), and other
data from only a sample, we must decide on the
methods of selecting the sample and obtaining
the sample data. The procedures must be part
of an economical total census plan, which also
includes the collection of the 100 percent

data.

2.1 Sample collection versus sample fabu-
Lation
Some countries have preferred to collect
all the questionnaire items, both the basic
and detailed population and housing items, on a
100 percent basis. The basic items are proc-
essed on a 100 percent basis and the detailed
items on a sample basis. Such a plan offers

certain advantages, namely:
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(1) It introduces the flexibility of having
all the data potentially available for
later analysis to meet unforeseen needs.

(2) The enumerators can be trained to deal
with only a single collection procedure.

(3) Sampling biases that may occur in the
collection stage are avoided.
However, it is expensive to conduct the inter-
views and therefore wasteful to collect de-
tailed data from everyone when only, for
example, one-quarter of it may be processed;
Moreover, it is difficult to envision data
needs, no matter how detailed, where a 25
percent sample would not suffice. So even
unforeseen needs could reasonably be met with
a proper sample collection plan, at a great

savings in collection costs.

2.2 Choice of f4inal unit of sampling (HU)

One of the first decisions on the sample
design is whether (a) to select a sample of
persons from the complete census list of all
persons, or (b) to select a sample of HU's
from the census list of all HU's and then to
include all persons in these HU's as the sample
of persons. This decision depends on the kind
of tabulations needed, and the possibility of
designing simple forms for selecting the sam-
ples in either case. Since we wish to publish
tables for persons and also for HU's, we must
have a probability sample of both types of
units. This could be done by either procedure.
If a 20 percent probability sample of persons
is selected, for example, this will include an
expected 20 percent of all household heads.

The HU's of these household heads would be a

20 percent probability sample of all HU's. "

Following the first method we could se-
lect a sample of persons for sample population
data, and then obtain sample HU data whenever
the selected person was a household head. This
would enable us to prepare the desired tables

for population characteristics, and also those
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for HU characteristics. However, the tabula-
tion plans also include some tables containing
information about the persons living in the
sample HU's: for example, the frequency dis-
tribution of HU's by number of persons per
room. Such tables could not be obtained under
the first procedure because we would not have
data on all the persons living in each sample

HU.

Therefore, the second procedure was chosen
for Popstan—-a sample of HU's with population
questions asked of all persons in the selected
HU's.

2.3 Exception: A sample of persons 4in

collective quarterns

A small part of the population of Popstan
lives in collective quarters (CQ's) such as
institutions, military barracks, college dor-
mitories, rooming houses, etc. In a particular
CQ the persons may be quite similar and there-
fore, an entire CQ would not be a good sampling
unit. Furthermore, the CQ's are not included
in housing unit tabulations. For these reasons
it was decided to select a sample of persons
within CQ's for sample population questions.
The basic, 100 percent, population questions
will be asked of all persons in CQ's and the
sample questions will be asked of a sample of
these persons. Homeless persons are also
listed on the form for CQ's and sampled from

the list of such persons.

2.4 Sampling enumeration areas

It was decided, largely for analytical
reasons, to have a clustéred sample of per-
sons, to be obtained by including all persons
in selected sample HU's. There are other rea-
sons for considering a possible further clus-
tering of the sample, to be accomplished by
selecting groups of HU's rather than individ-
ual HU's. One way to do this would be to ask

the sample questions in only a sample of EA's.
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This would have some definite advantages:

(1) Only a limited number of enumerators
would need to be trained in how to ask
the additional questions.

(2) Control of the sample is easier if the
same questions are asked at every house-
hold in the EA,

(3) The editing, coding, and tabulating
operations are also simplified.

On the other hand, a sample of EA's will
not permit detalled cross-tabulations for small
areas such as districts or small urban areas.
Because of the large population increase since
1970, the NSO decided that it should provide
tabulations, using sample data, for small
areas. The total number of EA's in Popstan,
approximately 32,000, is not large enough to
obtain small-area tabulations using only a

sample of EA's.

The desire to make tabulations for small
areas resulted in a decision to sample within
each EA in the country. This requires a num-
ber of additional controls and a different
kind of enumeration procedure; it also causes
other complications which would not occur if

the sample were restricted to selected EA's.

However, the NSO decided that this kind
of sample was worth the added effort, super-
vision, and controls. One result of sampling
within each EA is that it will be possible to
use the EA's as building blocks for tabulation
of sample data, and to provide tables for
groups of EA's which do not follow barrio and
district lines but which constitute a planning
zone or other special-purpose area. These
tabulations are not planned as part of the
principal census tabulations but they can be
made upon request; for example, on the request
of a city planning board which may need data

for special areas.

Another advantage of sampling within each
EA is that the results could be used later in

the design of follow-up or intercensal surveys.
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For example, suppose an internal migration
survey was planned after the census. With a
sample of persons from each EA it would be
possible to stratify the EA's by proportion of
recent migrants to make the migration survey
sample more efficient. Such a procedure would
not be possible if the census sample were

restricted to selected EA's.

2.5 Sampling and data coflection plans

Before proceeding much further with de-
cisions about the sample size and design, a
plan must be devised for the collection of
the two types of data. As discussed in chapter
3, the 100 percent population and housing items
will be obtained from all persons and all HU's,
and the sample population and housing items
will be obtained from some HU's in every EA.
This section discusses several possible plans,
and concludes with the one considered‘best for
a one-phase census. Each of these plans begins
with the preparation of a list of all HU's
(and CQ's) in an EA. Thereafter the procedures
differ as described.

2.51 Basic and supplementary question-

naires.--One possible procedure is to have a
short basic questionnaire for every HU, with
space for all the basic (100 percent) popula-
tion items for all persons in the HU. Colummns
could be used for the few basic population
items, lines for persons, and additional spaces
for the few basic HU items. A supplementary
questionnaire could be used at sample HU's.
This would have more columns to record the
sample population items, and more spaces for
the sample HU items. Both forms would have
identifying information to permit combining
and cross-classifying individual HU data.

For sample HU's, the basic form and the
supplementary form could both be filled out on
a single visit. This would complicate the
work of enumerators, who would be required to

use different procedures at different HU's and
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to coordinate more papers. To avoid this
problem, a variation of this procedure would
be to make two visits, using only the short
(basic) form at all HU's on the first visit,
and the supplementary form at sample HU's on

the second visit.

There are obvious complications in both
While the two-

visit method would solve some problems, it

variations of this procedure.

would introduce other problems, especially in
the identification of selected HU's, and in

added time and costs.

2.52 Two or more questionnaires of equal

length.~—Another proposal which at first seems
attractive is to divide the sample questions
into two approximately equal groups and to put
each group on a different questionnaire. The
list of HU's would also be divided at random
into two equal parts, and one half of the HU's
would be enumerated on one questionnaire and
the other half on the other questionnaire.
Both questionnaires would contain the 100 per-
cent items in addition to half of the sample
items. This procedure has two advantages:

(a) it reduces the burden of questions'and
spreads it more uniformly over all respondents,
and (b) it is presumed that this procedure
would give the enumerators less incentive to
manipulate the sample and therefore to cause

bias in the results.

However, there are several objections to

this procedure:

(1) It results in a 50 percent sample for
each set of sample questions, which may
be more than is needed.

(2) It is doubtful that it would really save
any time in the field operation, and the
office costs might actually be increased
because of the need to distinguish two
different types of questionnaires.

(3) Dividing the sample questions into two
mutually exclusive groups makes it im-
possible to provide cross~tabulations of
the sample questions which are on one
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questionnaire with those on the other.
It might be possible to design a pair of
questionnaires which would be satisfactory
for the immediate (minimum) census tabu-
lations, as recommended by the United
Nations and other international organi-
zations, but some data might later be
needed which would require cross—tabu-
lating an item on one form against an
item on the other form, and it could not
be done, since the two items would not
be available for the same units.

(4) The ability to control the sample by such
a procedure has never been proven. Enu-
merators, with the best of intentions,
may be tempted to use the questionnaire
with information on occupation and indus-
try at households where there are several
persons employed, for example, and the
questionnaire with inquiries about educa-
tion at households where there are several
persons in school. 1In both instances,
their good intentions would nevertheless
bias the census results.

A variation of this plan is to divide the
sample into four parts and ask one-fourth of
the sample questions at each household. With
this plan, there may be less opportunity for
enumerator selection bias, but we have no
definite evidence of this. The disadvantages
listed above would still exist, except that
the sample would be a 25 percent sample. The
opportunities for cross-tabulations would be
greatly decreased and many important tabula-
tions may not be possible, even with the most
careful questionnaire design. Also, the use
of four different questionnaires would make it
more difficult to control, edit, code, and

tabulate the data.

2.53 Decision to use short and long

forms.--If Popstan were to do a one-phase cen-
sus, it would use a short form for most.of the
households, with only a few basic questions
(the 100 percent items); the remaining (sample)
housing units would be enumerated at the same
time on a "long" questionnaire, which includes
the basic questions and also the supplementary
or sample questions (see exhibits F-3-1 and

F-3-2). The questionnaires would be bound
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into an EA Book, in the proper order, so that
the form to be used (short or long) would be
determined by the order in which the enumerator
visits the HU's. The effect would be to se-
lect a systematic sample of HU's for the long
form. It is believed that this procedure
would reduce the tendency of some enumerators
to use the long form for a large family or one
considered to be 'typical." There may still
be some biases in the sampling procedure, but
it is expected that they can be held to a min-
imum. The effect of possible errors in sample
selection can be reduced by means of a ratio
estimating method in which the total number of
persons enumerated on both the long and short
forms will be used to adjust the sample esti-

mates to the population for the whole country.

3. SAMPLE SIZE

The decision on the size of the sample
is based on a number of factors. The most
important is accuracy, followed closely by
cost. Other considerations are staff avail-

ability and the timing of the census.

In every country the demand for greater
accuracy is growing. Accuracy is usually
measured in a somewhat backwards fashion by
measuring the size of the error. Both sam—
Pling and nonsampling errors are present when
a sample is used; however, the following dis-
cussion shall concentrate only on sampling
error. When referring to "sampling error"
(or to the precision of a sample result), the
reference is being made to how closely the
results from a sample can reproduce the re-
sults which would be obtained if a complete
count were taken, using the same methods of
measurement, that is, the same questionaire,
interview procedures, types of enumerators,
supervision, etc. Thus, the difference
between a sample result and the result from

a complete count taken under the same condi-
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tions is measured by what we will refer to as

the precision (or reliability) of the sample

result. The difference between the sample
result and the true value (sometimes called
the population parameter) is called the
accuracy of the sample survey. It is the
accuracy of a survey which is chiefly of inter-
est, but it is the precision which can be
measured in most instances. The object 1s to
design a survey so that the combined effect

of the two will be minimized.

Measures of sampling error, or precision,
are termed ''standard errors'" and depend upon
the estimator being used, the sample size, and
other features of the sample design such as
clustering and stratification. In the present
discussion, we shall consider estimation of
some population total or proportion estimated
through data based on a simple random sample
of population units. The desired estimate
could be the total number of males aged 24-35
years in the population, or the proportion of
all housing units in the population which have
electricity. In this context, the problem of
determining an acceptable sample size for a

desired level of precision will be discussed.

3.1 TImporntant factorns

Often, an estimate of a characteristic
of the total number of people in a province
or city is important to the decision makers
in the country. Perhaps a country would like
to know the proportion of persons in the labor
force who are unemployed. In this case, the
size and design of the sample will be deter-
mined by the need to obtain information on
this characteristic, allowing no more than a

certain level of error.

Many of the estimates made from a sample
population and housing census are based on
attributes, sometimes called 0,1 variates,

rather than magnitudes. Either one has the
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characteristic (coded 1) or one does not
(coded 0). As an example, the desired sta~
tistic may be an estimate of the total number
of persons who have completed 8 years or more
of schooling, or the number of housing units
having inside pumped water. The sampling
error of estimates of this kind depend largely
on the percentage of all units which have the
characteristics and on the size of the sample.
Survey planners working together with a stat-
istician familiar with sampling techniques
can estimate the size of sample needed to
obtain the desired level of reliability for
the major characteristics to be estimated by
the sample data. The following section dis-

cusses the problem of determination of sample

Figure F-4a.
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size when the major characteristic being
estimated is a population proportion and the

sampling scheme is simple random sampling.

3.2 Determination of sample sdize

Before discussing the details of the
problem of determining sample size, some
needed notations should be defined. The
notations which will be used to denote popu-
lation parameters as well as sample values

are shown in figure F-4a.

Under the assumption of simple random
sampling, the purpose 1is to estimate P. An
unbiased estimator of P under simple random

sampling is p. The variance (that is, the

NOTATIONS

POPULAT ION

N = Total number of units in the
population

N. = Number of units in the population
possessing the characteristic
of interest

N = Number of units in the population
not possessing the character-
istic of interest

= N - N1

P = Proportion of units in the popu-
lation possessing the character-
istic of interest

= NI/N

@ = Proportion of units in the popu-
lation not possessing the char-
acteristic of interest

= 1-P

SAMPLE

n = Total number of units in the
sample

n. = Number of units in the sample
possessing the characteristic
of interest

n. = Number of units in the sample
not possessing the character-
istic of interest

= n-n
p = Proportion of units in the sample
possessing the characteristic of
interest
= nl/n
g = Proportion of units in the sample

not possessing the characteristic
of interest

=1—p
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square of the standard error) of this estima-

tor is denoted by V(p) and has the following

form:
(4.1) _PQ(N-n
vip) =3 N—l)
. PQ(N-n
=5\ ) for large N.

The fraction (n/N) is sometimes referred to
as the sampling fraction and is denoted by
f =n/N. Thus,

b, .
(4.2) vip) = (1-1) B2,
Equivalently, the standard error (S.E.) of the

estimator p is

(4.3) S.E.(p) = V) = \[ (1-) IZ—Q.

In practice, after the data are obtained for
the n sample units, the standard error needs
to be estimated; or equivaleﬁtly, the variance
needs to be estimated. An estimator of V(p)
will be denoted by v(p) and is given for this

situation by

(h.4) vip) = (1-F) R,

n

Since the estimates based on a sample are
subject to sampling variability, interval es-
timates are constructed which take this varia-
bility into consideration. These intervals
are termed "confidence intervals" and examples
would be 95 percent confidence intervals, 90
percent confidence intervals, etc. The level
of confidence, expressed as a percent, is a
measure of belief (or confidence) that the in-
terval actually contains the parameter being
estimated, The interpretation of this confi-
dence level has its setting in the idea of
repeated sampling. Basically, a 95 percent
confidence interval implies that if all pos-
sible samples from a population were independ-
ently drawn, and if 95 percent confidence

interval estimates were constructed for each
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sample, then 95 percent of the intervals would
contain the parameter being estimated and 5
percent would not. Obviously, one wishes to
have a high level of confidence in estimates.
Thus, confidence levels are generally high
such as 90 percent or 95 percent as opposed to
10 percent or 15 percent. In practice, only
one confidence interval is constructed for any
particular estimate since only one sample was
selected--that is, not all possible samples
are selected. Additionally, in practice, if
one has a high level of confidence in an in-
terval estimate, one generally assumes that

the parameter is indeed in that interval.

A 95 percent confidence interval estimate

of P would be

p*2\/(2 -fv~§?',

whereas, a 68 percent confidence interval would

be
PR
p*1 V(l_f)—n—'

In general a (7 -0) - 100 percent confidence

interval for P would be

where Za/z is a number that results in the
area under a standard normal curve between
Z and Z being equal to 1-a.

o/2 I1-a/2

In practice, two assurances are desired:

(1) A high level of confidence in the con-
fidence interval.

(2) A confidence interval narrow enough
to have a sufficiently reliable
estimate. :
To see how all of this affects the determina-
tion of the sample size, suppose there is a
need to estimate some population proportion,
P, to within * E (for example, to within * 1
percentage point) with some fixed level of

confidence. The equation to be considered is
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(4.6)
_ PQ
E= ZG/2 V (1-1) n * where

f = n/N. Solving the above equation for n
yields

(4.7) o TapPe

)
2 o/2
E (1 + )

This formula becomes simplified if »n/N is
small (say, n/N < .05):

2
(4.8) VL
n = ——ETZ———.

This last formula is frequently used in prac-
tice. If n/N > .05, then this formula is con-
servative in the sense that it overestimates
to some degree the actual sample size needed.
It should be noted, however, that in order to
use either of the above two formulas, some
idea of the value of P is required. If one
has absolutely no idea of the value of P, then
setting P = @ = .5 results in a conservative
estimate for n. The following table gives

the required sample size (assuming n/N < .05)
needed to estimate P to within * I percentage

point with stated confidence.

Confidence level

Es:;?i:ed 68 percent 90 percent 95 percent

of P (Zcx/2=1) (Za/2= 1.65) (Zcx/z =2)
.050r.95|n= 475 n=1,294 n = 1,900
.10 or .90 900 2,451 3,600
.15 or .85 1,275 3,472 5,100
.20 or .80 1,600 k4,356 6,400
.25 or .75 1,875 5,105 7,500
.30 or .70 2,100 5,718 8,400
.35 or .65 2,275 6,194 9,100
4o or .60 2,400 6,534 9,600
.45 or .55 2,475 6,739 9,900

.50 2,500 6,807 10,000

Entries in the above table are the required

sample sizes assuming f = n/N is small, say

f £.05. 1If f is not small, an adjustment must
be made to obtain the proper sample size, n',
still satisfying the reliability requirements.
This adjustment is given by

(4.9)

n' = n
1+

ST

and results in a sample size smaller than that

shown in the table.

As can be seen in the above table, having
some information about P (not restricted to
P = .5), results in a smaller sample size while
the reliability requirements are still main-
tained. However, if it is thought that P is
.01l <P < .10, then E (formula 4.6) may be
made smaller than if it were thought that P is
.30 < P < .70. This thinking is the result of
consideration of relative variation, or the
relative standard error. In this case, the
relative standard error is defined as the
ratio of the standard error to the parameter

being estimated.

The above remarks on determination of
sample size can also be applied to estimating
Ny, the total number of units in the population
possessing the characteristic of interest.

Letting ﬁ1= Np, the variance of ﬁx is

(4.10) N%v(p)

v,

N*(1-F) %gU for large N.

Thus, a (I-0o) 100 percent confidence interval
for N, would be

(4.11) \/ PQ
by Zy /s N\(1-f)5.

In practice V(ﬁl) would be estimated from the

sample data by

(4.12) o(fiy) =n \[(1-5)BL,

In order to estimate N, to within, say, * D
with specified confidence, the required sam-

ple size would be obtained by setting
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(4.13) 7
= \/ Q
D=7z /9 N (1-—f’7;.

Solving for n, results in

2 2
(4.14) 2%, 9 VPQ

" 72, NPQ\
Dl 1 + 7
D2

As before, if f < .05, the following can be

used

(4.15) _ Zix/2

DZ

N? PQ

If the above formula is used first and then it
is found that f > .05, an adjusted sample size

can be obtained as described earlier.

3.3 Examples

As an example, suppose it is wished to
estimate the proportion, P, of rural housing
units in the Samchok Region which have income
below a certain specified level. If there
are an estimated 479,000 housing units in this
area, and if it is desirable to estimate P to
within * .5 percentage points with 95 percent
confidence, then P should be P < .40 for this
region. To determine the required sample

size, initially consider
2

. Poa B8

i

_ (2%)(.40)(.60)
(.005)?

Note: For P £ .40, PQ is a maximum
when P = .4, § = .6. This gives a
conservative estimate of 7.

38,400 housing units. Thus,

38,400

£ = 279,000 = -06-

The above formula assumes that f is negligi-
ble (f < .056). Since f > .05, an adjusted
(and smaller) sample size can be obtained
that will satisfy the reliability require-

ments by computing.
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n' =
n
1+ﬁ
38,400
38,400

1+ 279,000

35,550 housing units.

Therefore, a sample of 35,550 housing units

is required to estimate P. P equals the pro-
portion of rural housing units in Samchok
Region having income below a certain specified
level, to within * .5 percentage points with

95 percent confidence.

As an additional example, suppose that an
estimate of the total number of housing units
which contain 7 or more permanent residents is
needed. In addition, it is desirable to esti-
mate this figure to within * 2,500 housing
units with 90 percent confidence. If the pro-
portion of the total housing units having 7 or
more permanent residents is unknown, then the
following equation should be used to estimate

the required size of sample:

2 2
2% 5 V° P
D2
(1.65)% (479,000)% (.5)(.5)
(2,500)?

24,987 housing units.

Thus, approximately 25,000 housing units
25,000 .
= = .
(f 275:555 .0?) must be selected in order
to satisfy the desired precision requirements.
Since f = .05, adjustment of this sample size

is not required.

It should be noted that there are many
characteristics being estimated through data
obtained by the long form. In practice, a
few major characteristics need to be identi-
fied for the purpose of sample size deter~
mination. Sample sizes could be worked out
separately for each of these characteristics

and for each geographic area or domain for
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which tabulations are needed. Then, budget
permitting, the largest of these sample sizes

in a particular domain would be selected as

the sample size to be used in practice. Selec-

tion of the largest n would allow all the major

characteristics to be estimated with the de-

sired individual precisions.

In Popstan, for the one-phase census, it
was ultimately decided that a systematic sam-
ple of one-fifth of the households would be
designated to receive the long form. The 20
percent sample was seen as being large enough
to satisfy demands for the most detailed tab-

ulations, even in small domains.

3.4 Strnatified, not simple random sample

All of the foregoing discussion on the
size of sample was based on the assumption
that the sample was a simple random sample.
But a systematic sample will be used for
Popstan and that implies stratification. The
introduction of stratification results in a
departure from the simple random model upon
which the previous formulas are based. By a
systematic sample, it is meant that every kth
case will be selected as a sampling unit.
Because of the implied stratification intro-
duced, the systematic sample has the effect
of making the sampling error smaller than it
would be for a simple random sample of the
same size. Thus, the estimates based on the

formula for a standard error in a simple ran-

dom sample are conservative.

3.5 Clusterned sample

When dealing with population character-
istics (versus housing characteristics), a
new complication arises. Although the de-
cision to sample people could have been made,
it is ordinarily easier to sample housing
units, The sampling unit is the HU and data
are collected for all persons in the sample

HU. This results in a cluster of persons.

The clustering of persons in HU's will have a
different effect on error estimates for dif-
ferent characteristics. Clustering increases
sampling errors the most for characteristics
which are similar or identical for HU members,
and it increases the errors the least for
characteristics which tend to be different for
the HU members. HU clustering will actually
decrease sampling errors for characteristics
that have more internal variability in the
average HU than for characteristics of a group
of the same number of persons selected by

simple random sampling.

Since clustering affects certain items
differently, it may be useful to make an
adjustment to the calculated standard errors
separately for each item, at least for those
items for which clustering is expected to
vary from the average. This can be done by
applying a multiplying factor to the standard
error that was calculated using the simple
random sample formula. Figure F-4b shows the
kind of values that might be obtained for
some population characteristics. This table
is included here for illustrative purposes
only, and is not based upon an actual calcu-
lation. The factors should be used only as
an indication of the factors which might be
found for a country; actual factors vary from

country to country.

Figure F-4b. FACTOR TO BE APPLIED
TO STANDARD ERRORS

Characteristic Factor
Age. e et ii it ettt e ittt 0.8
Province of birth........... ceeenen 1.2
Language spoken in home............ 1.4
Duration of residence......cocvue.nn 1.8
School enrollment........... e 0.8
Years of school completed.......... 1.0
Marital statUs....cceeeerecncennnnns 1.0
Employment status......ocevevnenen <1
Occupation....ccvvveevieeennns R I
Industry..oeeeevnnnnenns P 8
Hours worked....... Ceeresaanens e 1.1
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Sometimes an experienced statistician,
familiar with the country and its sample de-
sign, can make a rough estimate of the factors
to be used. If it is desirable to check the
reliability of such factors, or to compute
adjustment factors for a country not having
any previous experience in this field, some
research is needed. Since the adjustment
factor is a prediction of how a precise error
estimate differs from that of the simple ran-
dom sample formula, it can be checked by com-
puting the errors (for a few items) by a
precise method and also by the simple random
sampling formula, using the same sample data
and comparing the results. Such a comparison
should be made for a number of HU and popula-
tion characteristics, and for areas of various

sizes.

4. ERROR ESTIMATES BASED ON ANALYSIS
OF DATA

Rough estimates of sampling error were
discussed earlier (section 3). That the re-
liability of the rough estimating formulas
requires checking by more precise methods was
also mentioned. In fact, the adjustment
factors used in the rough methods would proba-
bly be based on some analysis of a more pre-
cise kind.

4.1 Need for more exact erron estimates

Since the 20 percent enumeration sample
for Popstan is a probability sample, it is
possible to compute precise estimates of the
sampling errors from the sample data them-
selves. Computations of sampling error should
be made, particularly for attributes which
are very variable; or highly correlated with-
in a household, such as nativity or language
spoken in the home; and also for some magni-
tude items such as income. The computation
of sampling errors should be considered an
important part of the census and should have

adequate budgeting.
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4.2 Random group method

Variances can be computed by a relatively
easy method which does not require obtaining
totals and sums of squares for every element
(household or person) in the population. This
ig the random group method; the sampled HU's
within an area are assigned to groups at ran-
dom and these groups are treated as if they
were separate samples for estimating the area
total. A variance is then computed between
the set of estimated totéls and for the com-
bined estimate. These variances can then be
added for a number of areas; hence, obtaining
an estimate of the variance for a larger area
or for the whole country. The variances are
finally converted to standard errors of the
estimates. The specific plan for Popstan is
described below. Figure F-4c (Worksheet:
Computation of Province Area Variances for
the Enumeration Sample) illustrates the re-

quired computations.

4.3 Assignment of random group codes within

provinces

There are 15 provinces and two metro-
politan areas in Popstan. Within each of
these 17 areas (obtained by separating the
metropolitan areas from the remainders of the
provinces which contain them), each sample HU
and the residents, and each sample person
living in collective quarters' (CQ's), will
be assigned at random to one of a number of
"random groups." The number of random groups
should be large enough to give reasonably
good estimates of variance but small enough
to make the resulting subsamples reasonably
large. A number such as 10 or 20 is conven-
ient to manipulate. It was decided to use
20 random groups for this purpose in Popstan.

This gives 19 degrees of freedom for the

lrhe assignment to random group in CQ's is
made for individual persons, rather than for
all persons in one CQ.
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Figure F-4c. WORKSHEET: COMPUTATION OF PROVINCE AREA VARIANCES FOR THE ENUMERATION SAMPLE,
FORM PH-409

(The worksheet illustrated here provides for computing variances of aggregates for two characteristics and for computing the ratio
of the aggregate of the second to that of the first characteristic. The results in columns 3 and 5 of line E below the table are
the variances corresponding to equation 4.18., The result in column 6 is the covariance of equation 4.23. Computations outside
the double line (those in column 6 and on lines H to K) are made only if it is wished to estimate the ratio of the second to the
first characteristic)

FORM PH-409 (a) Sheet 2 of 7
POPSTAN (b) Province 1Codc (c)
ﬁﬂrES/;q 103 O trten B Rurm
L
WORKSHEET (4) Pirst charecteristio (y) M ) //W
COMPUTATION OF PROVINCE AREA VARIANCES |(e) Seoond cbarsoteristic (x) hebilten) 5 2 1/ ctlercderg ochork
FOR THE ENUMERATION SAMPLE
(£) Prepared by ;Me
é @)wla)l) L.B F&b"b"*:‘l/ 58/
(g) Verified by iMn
. Bad 13 Manek, /987
First charscteristic (y) Second characteristic (x) Covariance
Random group Weighted sample s Weighted sample ) (columm 2 x
total: ¥y ] total: X X3 colum 4)
1) (2) (3) (4) (5) (6)
/ K, 2/ 20, 3RS 794 2, 02 | I Tl O~ 7 728 028
2 3, 32 12, HRE OZ4 2 75 | gsad oy G 720, o6
3 ey /¢, 270, /16 3. 0s¢ | 9 09, 252 [, 2002, X7
“ oS, 183 VAR A 52 3, 1S P Tes &R5 (3 07/ FR5
S I 75" Lo, TR oS 7, T/ Z.3es 7% Ll 77 A C7. 2
& A, )PS5 L7 FPE o5 g7 0F7 2 SXG FLP 2, P47 PbS”
7 3, 420 2 456 o0 2, FOF 7 FTY A&/ P £o0é TPo
/ r————— \\-
/4 3, 552 ff, /G, To 7 FoS5 & 43P 025 O FUE SO
45~ PRCY? - RO, /o2, TP . 109 L o5 FE/ ALY A
/6 3. Rey 20, 653694 2, 7P0 7 2285 400 P ox3 Fe0
(7 3, X3 PEAR S L o4 2 77z g I4P 3FS | O, 72 1T
24 A, Sy L0, 4 S 3. /#0 72 _F5g oo 4k 245 Fo
/7 oS o042 Ll 337 7o 2, 953 L 59 IFY ol DI A
20 L HAT (T HTZ 725 F I L0, PP 55t < 6 SO LA
A Total = Eyj Xt = Txf - T yyxg =
o2 77 S 42 Fos 092, /46 ST, 355 /74, 46 44 Sas 228, 293, 82
B. 20y = 20Zx? . 20 2% =
&, 10/, P42, 20 3, 429, AP0, /00 LSS, £77 640
c. . ") = (xM? (yrxm) =
6,072, 741 74t 3, 408, F0F, 25 YSX7, RET, &0
b. B-C= B-c= B-C=
¥POF, ASE RO, +4&/, FAF 35,587 P70
E | . . Cov (x", y") = .0421 D=
! ¥y = 02D 3 750, 3/7 L - AP pez 257 Lo, SEY
F. s (y") = VE — / 737 s8(x") = VE J 7«:7?
| —
. " : .ORNF7 (x") 2 _. QAT F
o vlyn) = s(y — } s __ 2.5 % vixn) = 85 > 3 iy S—
- L
H. r= = . 752 ; r2g2(yt) = /26,055 ; 2r cov(x", y") = J44e, 25T
I e¥(r) = B2+ x4 o oovlx, 3 L gua, op9 = . >
(ym? ¢,013, 767, 7o 4
J. s(r) = .(o00Ps5 ; v(r) = sy) = L0/ = /.37 {relative error as percent of estimate)
X. 100r = 75.3 (%); 100 s(r) = o. A5~ (percentage points)
ICZ‘; ih:"':u:';:i:ec;i 1;‘;’ 1:g$§;:?ﬁ ;: :;::g:: ;’i i;:;::g l;he integral b)leight by the magnitude for each individual unit
N person or HU).
the ratio of one to the other. In that case, put numerator . . . .
characteristic as “second” and denominator charateristic Colums 3, 5, and 6--These need not be filled in line by line:
wfirst.e m;ly the ;otz 7un§ of :t);uares (czidumns 3 and 5), and of
. . Cross produc coldumn are nee .
Column l--Random group codes are explained in the text. . s .
Columns 2 and 4--For attributes, their weighted sample totals an;:zg to f_._k;f?"' ;he zngxcatetli_gmfl;;at:;ns.' :h: {ac?ox‘
are sums of the integral weights computed in the ratio ad- }= 20 ;" :h"e 151: e ﬁro u;:t ( + 19, obtained by using
Justment procedure; for magnitudes, the weighted sample Line; e ?r 7 € s;”ﬁ ng fraction. . .
totals are sums of the products abtained by multiplying ¢ I+ J, and K=-See note above this figure and text.
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estimate of variance for each area. The re-
sulting subsamples will contain E%'Of the
original 20 percent enumeration sample, which
will be an expected minimum of 230 HU's and
1,350 persons in the smallest province area.
The 20 groups are designated 1, 2, ... ., 20.
In order to associate persons with HU's, all
of the persons in a HU have the same random

group assignment as the head of the HU.

It is usually convenient to assign the
codes after the data records have been sepa~
rated into district urban and rural parts for
the ratio estimates. At that time, it is no
longer necessary to keep the urban and rural
parts of individual districts next to each

other in the file.

For the purpose of forming random groups
within province areas (that is, within the
urban and rural parts of provinces separately),
the records for each province must be re-
arranged by first separating all urban dis-

trict parts from all rural district parts.

The sample was selected within each EA
separately; consequently, sorting of EA's by
city size, central city, or any other charac-
teristics associated with EA's may be intro-
duced before the random group numbers are
assigned. Sample persons within CQ's should
be in a separate part of the file, since these

persons were separately sampled.

Once the desired geographic order of EA's
within districts has been established, the
sample records for each province area of Pop-

stan should be put in the following order:

Districts in numerical order

EA's in the desired geographical order?
HU serial number within EA
CQ line number within EA

2The desired geographic order will frequently
be the same as the serial number order of the
EA's. (Serial numbers of EA's are usually as-
signed with publication requirements in mind.)
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Remark: Additional stratification (for

example by size of HU) should not be

used since it was not part of the sam-

ple design; its use would introduce a

spurious reduction in the estimate of

the sampling errors, and make the sam-

pling estimates seem more reliable than

they are.

The assignment of random group numbers
can be made by starting with a new random num-
ber from 1 to 20 in each province area, con-
tinuing until the number "20" is reached, and
then assigning "1" to the next HU or CQ record
listed. For example, if random number 07 is
selected as the starting number for the urban
part of Artesia Province, the first record in
the urban part of the first district would
belong to group "7," the second to group "8,"
and the third to group "9," the fourth to
group "10," etc. The 218t record would also
be in group "7," and the pattern would repeat
thereafter. The numbering is continued through-

out all districts in the province.

4.4 Estimates of aggregates forn handom groups

Let s be the total for a particular
characteristic in the jth random group for the
urban or rural part of a particular province
or metropolitan area, hereafter called a
"province area.'" There are 34 province areas.
For a 0,1 variate (an actribute),3 this total
is the sum of the weights for the records con-
taining this characteristic (for example,

the sum of the weights for children aged 5 to
11 attending school).

The estimate for the province area is the

sum of the 20 random group totals:

(4.16) 20

3For other variates (such as income, or
years of school completed) the total is the
weighted sum of the individual reports, using
the same weights as of 0,1 variates.
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Twenty separate estimates for the char-
acteristic could be made, by multiplying the

total for each random group by 20:

(4.17)

x" = 20x,.
J Jd

Each xg would give an estimate of the
total for the province area based on §%~ of
the records for that particular area. These
20 estimates will vary; using them an esti-
mate of the sampling error of the estimate x
in equation (4.16) can be calculated. Actu-
ally, a shorter method based on the values of

xj instead of those of x; is used.

4.5 Varniance of estimates of aggregation

The formula for the computation of the
variance of a simple random sample by the
random group method is given in standard text-
books." The resulting estimate of the vari-
ance will have fewer degrees of freedom, and
be less precise than if each record were used
individually in computing the variance. How-
ever, this formula is obviously much easier
to use than the alternative formula which

uses the individual records.

The estimate of the variance for the

province area estimate x" is given by

(4.18) 20
x2- (x")?
202 ;

s2(z") = (1-f) x s

19

where f(=.20) is the sampling fraction, and
1-f=.80.

in lines A to E at the bottom of the worksheet

(This computation is performed

illustrated in figure F-é4c.)

In order to obtain the variance of the
estimated characteristic for a combined group
of province areas, a subscript "h" is added

to indicate the particular province area, and

l'See, for example, Sample Survey Methods and
Theory, Volume I: Methods and Applications, by
M. H. Hansen, W. N. Horwitz, and W. G. Madow,
New York, Wiley and Sons, 1953, p. 440.
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sum for the group of province areas. For ex-
ample, to obtain results for the entire coun-

try, all 34 areas are added:

(4.19) J2(gm) = i‘*’sz (=)
ne1

For the combined urban and rural parts of a
single province, these two areas are added.
For subareas of provinces (for example, a
specific village or barrio), the variances
can also be calculated using these same ran-
dom group formulas. This is done by simply
defining the characteristic x; as the jth
random group total for the characteristic in
the subarea rather than in the urban or rural

part of the province.

The formulas for the random group method
are based on the assumption that there is a
simple random sample within each province
area. Actually, it is a systematic sample.
For some characteristics, the systematic
selection of the sample may result in an es-
timate which has a smaller error than that
which would have come from a simple random
sample. Therefore, the use of these formulas
may lead to a slight overestimate of the true

variance.

4.6 Other measures of variability

Several common measures of variability
can be derived from the variance; the choice
depends upon how one wishes to talk about the
reliability of the estimate. The two following
measures are more appropriate than the vari-
ance for réporting errors because they are
easier to understand. Also, they can be in-
terpreted in terms of confidence intervals.

(See figure F-4c, lines F and G.)

4,61 Estimated standard error.--The es-

timated standard error of an estimate is the
square root of the estimated variance; it is
frequently indicated by the letter s, with a

subscript or parenthetical expression to
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identify the kind of estimate. The following

equation shows the use of the subscript.

(4.20) s@@==¢?ﬁ?7.

The 68 percent confidence interval is obtained

by taking x” t s(z").

4,62 Estimated relative standard

error.--The estimated relative standard er-
ror of an estimate (also called the estimated
“coefficient of variation of the estimate")
is the estimated standard error divided by
the estimate itself, It is sometimes indi-
cated by the symbol CV. The letter v followed
by a parenthetical expression is used in the

following equation.
n
(h.21) o(zh) =& “il)
x

The 68 percent confidence interval (expressed
as a percentage error) is obtained by taking

v(x!") x 100.

4.7 Standard ernons of differences

For differences between sample estimates
and other sample estimates or known totals,

two situations are distinguished:

(1) TFor the difference between the sample
figure and one based on a complete count
(for example, the comparison of a 1980
sample estimate of educational attain-
ment with the 1970 complete count for
the same statistic) the standard error
is . ildentical with the standard error
of the sample figure alone (the 1980
estimate) .

(2) TFor a difference between two sample
figures, the standard error is approxi-
mately the square root of the sum of
the squares of the standard errors of
the two estimates considered separately.
This formula is quite accurate for the
difference between estimates of the
same characteristics in two different
areas, and for the difference between
separate and uncorrelated character-
istics in the same area. 1If, however,
there is high positive correlation be-
tween the two characteristics, the
formula will overestimate the true
standard error.
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4.8 Estimates of percentages and natios, and

thein variances

Frequently there is a special interest
in a percentage or ratio where both the nu-
merator and denominator are random variables;
for example, the proportion of children 5 to
11 who are attending school. The variance
formula will reflect the variability in both
characteristics, and the correlation between
them. (See figure F-4c, column 6 and lines
H to K.)

. fL'"
For an estimate of a ratio, r = gﬁ, the

estimated variance is given approximately by

(4.22)
s%(p) = sZ(x") + r2s%(y") - 2r cov(x"y")
- (y")?
where
x", y" are estimated totals for the

area (province, group of
provinces, or whole country).

‘sz(y") is obtained from equation (4.18)
by substituting y and y” for z
and x" respectively.

The estimate of the covariance within a
province area is
(4.23) 20
20y Ty, - xny"

g: Jd J

eov(x,y") = (1-7F) x 73 .

Using another subscript # and summing as in
equation (4.19) will give an estimate of the
covariance for a larger area. The standard
error of r is the square root of the vari-
ance; the corresponding percentage, 100r,
has a standard error which is 100 times

that for r itself.

Remark: The standard error, co-
efficient of variation (or rela-
tive standard error), and the
variance are all measures of the
variability of the sample estimate.
They are usually computed to three
significant figures, at most, and
may be good estimates to no more
than two significant figures.
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4.9 Combining province area variances for
Larngen arneas

While the variances and covariances of
aggregates [sz(x"), s%(y"), and cov(x?,y'U]
may be added to obtain corresponding results
for combined areas, this is not true of the
variance of a ratio [sz(r)]. The variance of
a ratio for a combination of province areas
must be recomputed using the results obtained
from simple addition of the aggregates (x
and "), and of the variances and covariances
of the aggregates. Figure F-4d (Worksheet:
Combining Variances for the Enumeration Sam-
ple) illustrates a form for combining vari-
ances for both aggregates and ratios, and for

computing related measures of sampling error.

4.10 Obtaining variances as a by-product of
census tabulations

The precise variance computations de-
scribed above can be carried out for only a
limited number of the most important charac-
teristics for which sample data are to be
published; usually it is not feasible to com-
pute variances for more than about 200 of the
important characteristics, even with computers.
The number is limited by the size of the com-
puter, and the time required to obtain the 20
random group totals, instead of a single to-
tal for each tabulation area (province, munici-

pality, village, etc.).

After records are edited, the records
are sorted into the order required for the
various tabulation runs, and the census tables
are produced. If the sort includes the ran-
dom group code as the lowest level, data for
computation of variances can be obtained as
a by-product of the tabulation. Following

are two possible methods of doing this.

The first method uses random group totals.

During the production of each table the items
for which variances are required can be summed

to the random group level, and the random

Part F

group total written on an auxiliary tape (with
the proper identification of the province,
table, random group, etc.). This method re-
quires tabulating these selected items in

the regular tally matrix, and using another
smaller matrix for the variance summaries for
the selected characteristics. Variances can
then be computed from the auxiliary tape using

a program written for the purpose.

The second method uses cumulative random

group totals. This procedure, which does
not require the use of additional space for
tallying the random group totals, tabulates
in the regular tally matrix and writes the
cumulative totals in the tally matrix on an
auxiliary tape at the end of each random
group; the writing may be of the whole ma-
trix, or of a few of the cells selected from

the tally matrix.

This procedure will thus result in a
tape containing cumulative totals. The first
output written on. the tape will be for ran-
dom group '"1"; the second will be the sum of
groups "1" and "2"; and the third will be
the sum of groups "1," "2," and "3," etc.
The first step in the computation of the
variances is to subtract successive totals
in order to "uncumulate" the data and to
obtain the individual random group totals.
After this, the variance computation is the

same as described above.

The advantages of producing variances

as a by-product of tabulation are:

(1) The variance tabulations are produced
at approximately the same time as the
sample estimates for the census.

(2) The cost of producing sampling errors
is usually less if they are developed
at the same time as the tabulation
for estimates.

(3) The totals obtained in the variance
tabulations will agree exactly with
the census figures which are to be
published.
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Pigure F-4d. WORKSHEET: COMBINING VARIANCES FOR THE ENUMERATION SAMPLE, FORM PH-410
(The worksheet has 17 listing lines. Only two are needed for obtaining individual province results, as in the illustration; all
17 lines would be used to obtain national urban or rural results, and two lines for combining the latter to obtain national

results for urban and rural areas combined)

FORM PH-410 Sheet, of Lo
POPSTAN _ :
(a) Combined area Qiaio CGrprpmer) ( e recl. Z)
WORKSHEET (b) First chevecteristic (y) _ (hibtice) S % 7,
COMBINING VARIANCES (c) Second characteristic (x) (K Zalsvr) 585 // alle el il
FOR THE ENUMERATION SAMPLE T@) Prepard Ty 'Mea
Alonas Moper | /e Mared, 195/
(e) Verified by I Date
1 Cootn [P m:ud,,//?f/
First characteristic (y) Second characteristic (x)
Province areas R Covariance
to be combined - s2(ym) Xt s2(xm) cov(x",y")
(1) (2) (3) (4) (5) (6)
03 Y& /542, 2 R0 230 A" IS SR3, Tt Tal5T 74
o3 . AL 3 p5p, 27 SF SRs Fé2, 2F7 L e I
| il
]
1
- — e
1 ‘) r
|
|
|
| | i
|
- ] . | B
|
I
| :
| N
\ A il -
|
}ycu - 52(‘.’:}") = xo" =z Sz(xcn) = Cov (Xc“ y(‘;) s
A. Total | Y _ _
7 oFL ST RSB 7 Az X3/ /356 o/2 A, 5O, 75
5 (y02 = sy = s(xy) =
i N ATV, 363 FST o Lo J, SFe.
\ S(YC") = D /PF s(xﬁ < 7
c. vy, = v T ; = o?. 0 % vixy) = X _"l 2 _ L%
x "
D. r = ycL" = . 7 ¢ 540 , rczsz()g') H ;iZﬁ ZZ’Q , 2r, cOV(xc”yc")= 3 s/ ‘.,3 5=
Sz(x ") + rzsz(y ..) - 2r_ cov(x " y, n)
Rry) e Tt e S Te TR Yol . LBTLLIT i pesops
© (€] /35057 363 85L
s(r,) ~
F. s(r)) = __.coZZ2 , v(r,) = = = - /20 = . o2 [/, _ (relative error as percent of estimate)
c
100r, = 76. %) , 100s(r,) = 9. F (percentage points).
Perform indicated computations on lines A to G. Note that
H L ) INSTRUCTIONS . subscript c refers to combined area. Omit entries and
. Enter data on listing lines from Worksheet for Computation computations outside the double lines unless the ratio
| of Province Area Variance (Form Ph-409). of the second characteristic to the first is required.
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If, however, the random group sort is
not included as a part of the standard census
processing, the computation of sampling errors
will require other methods. These methods may
involve additional computer programming and
processing. Some shortcut methods may be con-
sidered, but processing after tabulation is

not recommended, since the variance tabulations
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are less likely to be produced if they are de-
pendent on a separate operation. This is a
very important consideration. After the prin-
cipal tables needed for publication of census
totals and estimates have been prepared, there
may not be enough time, money, and techmnical
manpower to make additional tabulations to ob-

tain estimates of the variances.
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Chapter F-5. DATA PROCESSING CONSIDERATIONS

7. INTRODUCTION

The following chapter explores several
alternatives to the methods used in the Pop-
stan processing chapters in Parts B and C.
Also included are discussions of software
packages for the editing and tabulating of

census data.

2. ALTERNATIVE METHODS OF DATA ENTRY

As discussed in Part A, there are many
data entry devices and techniques now avail-
able. These techniques can be classified into
three basic categories: keying, automatic

reading, and source data sensing.

2.1 Planning

Ordinarily, a statistical office does- not
have the luxury of designing a data entry sys-
tem solely for processing population censuses.
Costly data processing equipment must be justi-
fied by its use in other operations of the
statistical office. Therefore, if new data
entry devices are to be acquired for a census,
the choice of the method must be coordinated
with data entry plans for other censuses, sur-
veys, payroll, and other administrative pur-

poses.

Data entry devices suitable for a census
are not always compatible with the needs of
surveys or payroll. A method that may be best
for a population census may not be practical
for an agricultural census. A population
census is characterized by massive amounts of
data that must be converted to machine readable
form in as economical a way as possible con-

sistent with established standards of accuracy.

2.2 General necommendations

The following are general principles to
be kept in mind when choosing a more advanced

data entry system.

(1) The faster data can be converted to
machine~readable form, the better.
Time is money.

(2) The less data is handled by either man
or machine, the better. Unnecessary
handling of data may result in data
deterioration.

(3) It is better to edit data mechanically
nearer the source of entry. Sophisti-
cated imputations for missing information
and consistency checks which compare re-
lated pieces of information should be
performed at a later stage prior to tabu-
lation. But simpler forms of edits may
be carried out with considerable cost
and time saving with modern data entry
devices. The simpler edits are those
that ensure that the keyer has entered
all the data available from the source
document. A check for valid codes, a
check to determine whether all records
for a household or whether all records
within an EA have been keyed are appro-
priate at this point. The latter is
called "zero balance editing' because
when the number of records for a house-
hold or EA are compared to control num-
bers there should be a zero balance or
remainder.

(4) Errors cause many seen and unseen costs.
Machines that introduce fewer errors during
data conversion and during data transfer
are better. Tor example, devices that rely
on sight verification are not a good choice
because they introduce a chance for human
error.

(5) Finally, and obviously, the system that
costs less, yet incorporates the above
principles, is preferred.

In designing a data entry system, con-
sideration also must be given to present equip-

ment, human resources available, budget, and
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the degree of error that can be tolerated.
The principles cited above must be balanced
with each other as each data entry method

has its own strengths and weaknesses.

2.3 Methods of data entry

The various modes of data entry are pre-
sented below in the interest of showing a com-
plete picture of what types of equipment are
presently available to statistical offices.

The characteristics of a census preclude the
use of some methods. Other methods have not
been perfected. Although some of these methods
are not practical for processing censuses now,

they may prove useful in the future.

Entry Category Device

Keying Keypunch

Verifier

Key to paper tape
Buffered key punch
Key to magnetic tape
Key to disk

Key to diskette

Key to cassette

Automatic reader Optical character
reader (OCR)
Optical mark reader (OMR)
Bar code reader
Magnetic ink character
reader (MICR)

Magnetic stripe reader

Scales
Counting
Voice recognition

Source data sensing

Population censuses are characterized by
large volumes of data. Depending on the size
of the population, millions of records may be
involved. To handle this mamouth task, two
basic methods have proven to be the most prac-
tical to convert data to machine readable form,
at this time; either some type of key entry

device or some type of mark reader is used.

Optical character readers (OCR) may be a
practical method in future censuses. It is
hoped that hand-printed answers on the census
questionnaire can be entered directly into the

computer. No country has been able to accom-—
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plish this as yet. The primary reason this has
been unsuccessful is the difficulty of training
interviewers to make numeric characters or
letters that meet the tolerance of the OCR
scanners for size and shape. When handwritten
characters are malformed, the OCR scanner can-
not read them. This results in an unacceptable

reject rate.

3. OPTICAL MARK READERS (OMR's)

Optical mark reading (OMR) devices have
been used for several decades in some countries
to process the censuses of population and hous-
ing. The amount of success in using the equip-
ment has varied by country. Recent improvements
have made the use of OMR devices a much more
viable alternative to keying devices. There-~
fore, during the present round of censuses and

in the future, many more countries will be

using various models of these devices.

3.1 Advantages

There are several obvious advantages that
OMR equipment has over keying equipment. How-
ever, there are some theoretical advantages

that do not always appear in practice.

3.11 Speed.--Ordinarily, optical mark
readers are much faster than key entry devices.
With OMR, speed is measured in pages, not
characters. One characteristic of OMR's is
that the reading speed is slowed only slightly
when the number of characters per page is
doubled, or even tripled. With keying equip-
ment, 200 characters to a page will consume
twice as much entry time as 100 characters to
a page.

3.12 Cost.--Due to economies of size,

a statistical installation should have a mini-
mum number of documents to process in one day,
approximately 5,000. Given that level, OMR
equipment would be much less expensive than
key entry equipment needed to process the

same number of documents.
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3.13 Less personnel and space.-—An OMR

requires one person to operate the device.

In countries where personnel available for
training as data entry operators are scarce,
OMR's have a strong argument in favor of their
use. In addition, the government often trains
key operators, only to lose these people to
commercial establishments which pay higher
salaries than the government. Since only a
few operators will be needed, it is possible

to pay them a higher salary.

The need for fewer devices also saves
space. Most OMR's are not larger than one
keying station. Therefore, the need to rent
or acquire large amounts of additional space
for the data entry operation may not be neces-
sary. Thus, the use of OMR's may be less
costly than the use of keying equipment over
a long period of time.

3.14 Verification unnecessary.--The

use of OMR's eliminates the verification
operation needed for keying operations by
eliminating keying errors. Transcription
errors made during the keying operation are
the most common type of error introduced to
the data. By eliminating this type of error,
the result may be that the computer editing

operation will be less costly.

3.2 Disadvantages

Consideration must also be given to the
disadvantages of OMR equipment when making a
decision on data entry equipment. The dis-
advantages should be weighed against the ad-

vantages before a final decision is made.

3.21 Error rate.--The most important
disadvantage of OMR equipment is a relatively
high error rate. The problem lies not with
the OMR equipment itself, but with several
aspects related to the method. The scanning
machine demands high quality printing. If
marks are not calibrated exactly, the machines

will misread. Atmospheric conditions disturb
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the reading since paper which has absorbed

moisture will expand causing misreadings.

Similar problems arise from the way forms
are treated in the field. Mishandling of forms
in the field are inevitable and such circum-
stances contribute to error rates. Rainspots,
coffee or tea stains, stray marks, wrinkles,
folds, and tears will cause misreadings. Care-
ful control of the data collection operation
could mitigate this problem. However, a
transcription operation may have to be planned
as part of processing. Thus, transcription

errors may be introduced into the data.

Some models of the newer devices are more
tolerant of mishandled forms. Internal pro-
gramming can discriminate between stray marks
by interpreting differences in shading. When
selecting devices, this feature should be

investigated.

3.22 Services.--All machines with moving
parts break down sooner or later. The servic-
ing of the equipment is a very important con-
sideration in the decision to buy or rent OMR
equipment. If servicing is not available in
the country, long delays in processing the
census can be expected. The same problem also
arises with other data entry equipment. How-
ever, since only one or two OMR devices are
used compared with 20 to 100 key entry devices
the results may be a complete halt of the

operation.

3.23 Questionnaires.--Optical readers

vary in their ability to read questionnaires
of different size. Many are restricted to
documents no greater in size than 8% inches

by 11 inches (21% by 27% centimeters). This
restriction has an effect on the design and
content of the questionnaires and the process-

ing procedures.

In addition, more space on the question-
naire is required for each question. Answers

must be pre-coded and the answer codes must be
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spaced wide enough apart so that one mark can
be distinguished from another. The Popstan
Phase I questionnaire, already in precoded
format, is shown in exhibit F-5-1 in OMR
format. The OMR form is 3% times as long as

the form required for keying.

Until recently, most OMR equipment has
required that the questionnaires be printed
on extremely high quality paper. The newer
models do not have as high a requirement.
However, even the lower quality paper required
may not be available in most countries. This
could lead to an increase in costs. Not only
is the paper a problem, but the printing of
the questionnaires must be especially precise
and special inks must be used. Many countries
do not have the printing capabilities needed
and the printing has had to be done outside
the country; thus, creating opportunities for
delay and costly mishaps. The correction of
printing galley proofs and institution of
quality control procedures are made difficult
by distance. Further complications can be
caused by a difference in language between

the printer and the statistical agency.

3.24 Processing.--If booklet type ques-
tionnaires are needed to collect all the infor-
mation, another problem may arise. Most
optical mark readers can accept single page
sheets, not booklets. To solve this problem
the booklets must be cut on the bound edge and
in this way single sheets can be fed into the
optical reader. Careful attention must be
given to the now detached sheets so that they
remain in proper order. Sheets for a house-
hold must be kept together by restapling,
stamping the serial number on each sheet, or

other procedures.

3.3 Options

The planning and conduct of the census
must take into consideration the advantages

and disadvantages of OMR equipment. This is
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especially true when making the decisions on
the data collection procedures, the content
and format of the questionnaires, and the data

processing procedures.

The one main advantage of using OMR
equipment is the speed at which the data can
be processed. One country has planned a two-
phase census using this advantage. The first
phase has been designed to collect only the
most basic data on a 100-percent basis. A
household form that can accommodate data for
up to 5 persons will be used; continuation
forms for larger households are planned. In
this way, the basic information can be proc-
essed and published within a very short time.
The second phase of the data collection will
use a booklet form very much like the Popstan
Phase II form. Keying equipment, which is
already available in the country, will be used
to process this form. Since the Phase II data
are collected on a sample basis, not as much
equipment, personnel, or time will be needed to

process the data.

Another alternative is to use multiple
questionnaires. Several countries have had
success using this method. A separate question-
naire is used for each person in the household;
the housing questionnaire is also on a separate
piece of paper. The household roster part of
the questionnaire can be included on the housing
questionnaire. Controlling these loose sheets
of paper is extremely difficult. Each sheet
will have to have the housing unit serial num-
ber entered on it correctly in order to assem-
ble all the information for computer editing
and tabulation. This method can be quite
feasible if the housing and population censuses

are taken at different times.

OMR equipment has been used for one-phase
censuses. Some countries have used booklet
type forms in which most of the items were
precoded. Items that could not be precoded,

such as occupation and industry, were collected
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by the traditional write-in method. Special
spaces were left on the questionnaire for
coding these items; the coding was done by an
of fice manual coding operation. Some countries
have solved the problem of not being able to
use booklet type questionnaires on commercially
available equipment by designing and building

their own machines.

Another option, which should be consid-
ered last, if at all, is to use the services
of several international private corporations.
The companies will help design and print the
questionnaires according to the specifications
of their own equipment and will process the
questionnaires. This may be less costly than
However, problems of

Also, the

renting the equipment.
confidentiality may be introduced.
country loses effective control of the proc-

essing operations.

4. DATA ENTRY EDITS

Chapter A-9 discusses the types of edits
that have been traditionally performed on data
for censuses and surveys: enumerator edit,
field edit, preliminary office edit, manual
central office edit, and computer edit. Now,
due to advances in technology, data entry edit

must be added to the list.

In general, it is best to make corrections
as close to the source of error as possible.
However, editing at the data entry stage should
only be viewed as improving the quality of the
operation itself. Just as manual editing is
not a substitute for computer editing, neither

is data entry editing.

Since the early days of card punching,
attempts have been made to identify and correct
errors made during the data entry process it-
self; these attempts have taken the form of
verification. As computers have become more
powerful and more sophisticated, so has data

entry equipment. Machines available today are

DATA PROCESSING CONSIDERATIONS 65

capable of performing various tests or edits
on the data as they are being entered; there-
fore, errors made during the data collection,
manual editing-coding, and data entry processes
can be detected and corrected prior to the
computer processing. At this time, however,
unless the data entry equipment is connected
to a computer, the equipment can only indicate
(flag) entries which may be in error; all

correction of data must be done manually or

later by the computer.

Human judgment is essential to designing
data edits, but edit decisions should NOT be
made by key operators when entering data. This
leads to arbitrary decisions; it makes produc-
tion of edit statistics on errors and correc-
tions impossible. However, equipment which
assists the keyer to work accurately is a
valuable tool that increases productivity and

accuracy.

4.1 Types of data entry equipment

As mentioned earlier, there are several
different types of data entry equipment, rang-
ing from card punching to voice transmission.
Not all of them are well suited to performing
editing tasks concurrently with their major
function, data entry, and most types are
strictly limited in their editing functions
and capabilities.

4.11 Keypunch equipment.--Until recently,

the most widely-used type of data entry equip-
ment was the keypunch machine. The capabil-
ities of these machines are basically confined
to the data entry function. Some keypunch
models do not immediately release the keyed
card, but store the data until the keying
for one card is finished. In this manner,
self-detected errors by the keypunch operator
can be corrected before the card is actually
punched. These two features of keypunch
machines, verification and data storage, give

them some very limited editing capabilities,
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but generally only that of correcting the
errors which have occurred in the keying

operation itself.

4.12 Key-to-tape and key-to-disk equip-

ment.--The kinds of data entry equipment that
have the best features for editing, at the
present time, are the key entry devices, such
as key-to-disk and key-to-tape machines. The
manufacturers of these machines have gone quite
far in the development of editing functions
within their systems. The key-to-disk ma-
chines are usually better than the key-to-
tape, for they have the capability of inter-
mittent storage, which allows more flexibility

in editing.

4.13 Optical scanning equipment.--

Although optical scanning equipment, in the
form of optical character readers and optical
mark readers, has been in existence for sev-
eral years, there still remains a very wide
range of editing capabilities among the various
manufacturers of such equipment. Several of
the manufacturers of optical scanning equip-
ment provide a minimum of correction capabil-
ity within their equipment, while a few others
have some features which éllow very desirable
editing functions to be performed. These kinds
of machines have the potential to perform
quite extensive detection, correction, and
modification, but up to now the thrust of

their development has been concentrated on re-
fining the technological aspects. This is
understandable, for the problems with optical
recognition, such as paper costs, forms qual-
ity, and recognition of handwritten characters,

have required much strenuous effort to solve.

4,14 Other equipment.--Other methods of

data conversion, such as voice entry and the
digitizer machine, are still too new to have
developed many subsidiary capabilities. These
techniques are just emerging from preliminary
development stages and have still to be per-

fected and accepted as effective data entry
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devices. They contain no editing capabilities
as yet, but probably, in the near future, can
be enhanced with numerous capabilities facil-

itating editing.

4.2 Types of data entry editing

Editing as data are keyed is best used
in a population census to perform valida-
tion checks. These should be done in hierar-
chical order; that is, on the character, field,
record, and batch levels in that order. When
a character is first keyed, a character check
may be performed; when the entire field has
been keyed, an edit check on the field can be
performed. This process can continue until the
entire record is keyed; then a record edit may
be performed, and when a batch or group of
records is completed, a batch edit can be per-

formed.

4.21 Character and field checks.--A

large amount and variety of character and field
checks can be dane on some key-to-disk data
entry equipment. These checks are especially
important in controlling the quality of the
keying.

(1) Numeric-only checks verify that only the
digits 0 through 9 and the plus or minus
signs are permitted. Alphabetic-only
checks prevent the entrance of digits 0
through 9 into the field. Check digit
verification is used to ensure that a
field containing numeric data is keyed
correctly. To do this, a digit is added
to the end of the original data field.
This digit was computed to be arithmet-
ically related to the rest of the field.
When the data are keyed, this final digit
can be checked to ensure that the entire
field is correct. Key entry devices
exist that can generate or validate check
digits using up to 15 different algorithms.

(2) Field boundary checks prevent the keying
of too many characters in a field, hence
overflowing into the next field. Field
use checks specify whether a field is all
upper-case, all lower-case, or a combina-
tion of the two.

(3) Range checks are used to specify upper
and lower limits for a number entered in
a particular field, then check to validate
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that the number is within that range.

(4) Mandatory entry checks ensure that at
least one character is entered in the
field. Mandatory completion checks en-
sure that each and every character in the
field is keyed.

(5) Sign checks verify that all keys are
signed either positively or negatively.

(6) Justification checks verify that the data
is shifted to its proper location within
the field.

(7) Fill checks verify that unused character
positions within a field are correctly
completed with zeros, spaces, dashes,
etc.

4.22 Record checks.--Record edits can be
utilized to make several different types of
comparisons after the entire record has been

keyed. Several different kinds of functions

caﬁ then be performed.

(1) Data fields can be compared against
values stored in a table which contains
all valid or invalid entries.

(2) Ascendancy or descendancy checks can en-
sure that a number entered in a field is
either greater or lesser than another
number, which could be from another rec-
ord or from another field in the same
record--such as age and years lived in
district.

(3) Duplicate checks can verify if fields in
a current record exactly conform to fields
in a prior record. Fields within the
record, or the record itself, may contain
the capability to be flagged for future
reference.

(4) Record counter fields denote the sequenc-
ing of records within a batch. Data
insertion capabilities allow fields to-
be added to records.

4.23 Batch edits.--Batch edits occur at
the termination of a group of records and are
used to test relationships between records
within the batch or group. Batch totals or
balances automatically verify sums of identical
fields for several records. Deletion or inser-
tion of whole records can be accomplished at
batch edit time. Some key entry devices con-

tain an editing language, similar in scope to
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many programming languages, which give them
the capability of performing almost all of the
types of edits done at batch time as would be

accomplished during a later computer edit.

5. COMPUTER FACILITIES

The details on the selection and acqui-
sition of a computer system are covered in
Chapter A-9, Data Processing Considerations.
This section is concermed with problems and
alternative plans of action when available

equipment must be used even though larger,

more reliable machinery would facilitate the

processing.

5.1 Small computer systems

In processing the census, both the capac-
ity and configuration1 of the computer place
limitations on the programs that can be used.
Editing packages using the hot deck and other
sophisticated techniques require a relatively
large computer system. As in Popstan, the
capacity and configuration can be enhanced to
accommodate one or more of the software pack-
ages available; however, this is not always
possible due to the costs involved. If en-
hancement of the computer is not feasible,

there are several alternatives that can be

considered.

One alternative is to select a package
program or write a custom program which indi-
cates (flags) errors but does not impute or
allocate values. Corrections will be made
manually. It may be argued that it would be
better to do all editing manually. However,

it would be less costly in terms of time and

1Capacitg refers to (a) the amount of space
available in the computer for storage and
manipulation of data and (b) the speed at
which the data can be processed. Configura-
tion refers to the hardware components (tape
drives, on-line-disk units, other input/output
devices, etc.) that are connected to each
other; they must operate as one system.
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personnel and more accurate and thorough to
have the computer indicate where correctipns
are needed. If the data are manually edited,
there is no guarantee that the data are error
free or that they have been edited consistently
such as is assured by a comprehensive, thor-

oughly tested, computer editing program.

Another solution is to use a more powerful
program package and pass the data through sev-
eral times, each time doing a separate editing
step. For example, one pass could be for range
checks, a second pass for editing the basic
characteristics (relationship, sex, age, and
marital status), a third pass for editing ed-
ucational characteristics, and so forth. This
procedure will only work if the available ma-
chine is only marginally smaller than is re-

quired to edit the data in one pass.

This type of procedure would require a
stricter and more elaborate operational control
system. Records reflecting the status of each
control or work unit as it goes through the
computer processing will have to be maintained

to ensure that each step is completed.

Using the second alternative, the process-
ing will take a longer time, not only because
of the multiple passes planned, but also be-
cause the work unit may be rejected during
several of the passes. Therefore, the work
unit may have to be manually reviewed and re-
processed more than once, that is, each time
it is rejected. Given the control problems
and the additional computer time required,
this alternative is still more conducive to

consistency in editing and correcting the data

than manual editing.

5.2 Large computer systems

In some countries, the problems may be
caused by computer systems which are capable
of processing multiple jobs at one time. A

major problem in these instances is control.
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One of the most common problems is that data

tapes may be misfiled and erased by accident.

When using this type of computer system,
priority scheduling should be instituted. The
census should have a high priority. Unfortu-
nately, often the machine scheduling is by-
passed. If this is a chronic problem, blocks
of computer time should be set aside for proc-
éssing the census data alone. In this way, the
data can be passed through the computer at a
quicker rate and the control problems will be
mitigated. 1In some instances, it may be fea-
sible to reserve the computer to process the
census data during a second or third shift.

If the computer is not used on a three-shift
basis, it may be worthwhile to hire and train
the required personnel to run the computer for

a third shift.

5.3 Power failures

Interruptions in the computer processing
resulting from power failures or fluctuations
are a serious problem in many countries; these
interruptions can result in the loss of any
output stored in the computer. If a new com—
puter is to be acquired, serious consideration
should be given to acquiring equipment that
does not need special environment and a large
supply of electrical power. These computers
are easily installed, an ordinary electrical
outlet is all that is required, and need less
physical space. Added advantages are that a
service staff and a system programming support

staff are not required.

If the census is to be processed on an
already installed computer system, it may be
wise to invest in a gasoline or diesel driven
generator. In this way, a constant power

source is assured.

If neither of the above alternatives is
feasible, then procedures should be estab-

lished to circumvent or mitigate the problem.
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One solution would be to schedule production
runs during off-peak hours. That is, at times
when less power is being used in general and
power failures are less likely to occur, such
as at night. Another solution is to keep

the individual jobs small and to write the
output files on off-line media, preferably
tapes, as they are produced. If this is done,
the input can be loaded to start at the point
when the power failure occurred and the output

of the previous processing will not be lost.

6. SOFTWARE DEVELOPMENT

As discussed in Part A, some custom pro-
grams always will be needed for processing the
census; in fact, many countries prefer to
produce all the software required rather than
to acquire generalized packages. The produc-
tion of software should be very carefully

planned and should start as early as possible.

All programs should be written by the
time the experimental or pilot census is to
be processed. It is essential that the pro-
grams be tested, debugged, and operational by
the time the first census questionnaires are
received from the field. This will allow the
programmers to concentrate on day-to-day prob-
lems that arise. The editing programs should
be started at least 1 to 1% years before the

experimental census.

Generally, it is best to write the pro-
grams using a standard language such as COBOL
which can be used on almost all computer sys-
tems; this is especially true when equipment
changes are planned. In addition, if equip-
ment failures occur during processing and an
outside computer must be used, the program will
be much more portable; there will not be the
problem of rewriting the programs into another
language, which will take time and delay the

processing of the data.

If it is decided to write custom programs

to prepare tabulations, rather than using a
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tabulation package, the tables should be care-~
fully organized into groups for programming.

To minimize the number of times the entire

data file must be read to produce the tabula-
tions, as many tables as possible should be
prepared by each program. It is also desirable
to place similar tables in the same program to
simplify programming and any necessary modi-
fications later. Priority should be placed on

grouping together tables using the same boxhead.

7. COMPUTER EDITING

Traditionally, editing by the computer has
been performed on one record at a time and one
variable at a time. As each record was entered,
a series of tests were performed on the vari-
ables sequentially. Generally, the edits were
only concerned with consistency between the
variables within each record. A major criti-
cism of this method of editing was that often

good data was changed to make it consistent

with earlier changes in the record.

With the advent of larger and faster ma-
chines and more sophisticated techniques,
editing programs have been written which now
check consistency of variables in one record
with variables in another related record, such
as between household members. Also, more tests
can be made before an entry is changed. CONCOR,
which is discussed in section 8, is one such

program.

In recent years, another method of editing
has been used; the Fellegi-Holt method.? Un-
fortunately, the programs which have been writ-
ten to employ this method can only be used on
extremely large computer systems. However, in
the future, advances in the field of computer
science may make it possible to write more

efficient programs using this technique.

’r. p. Fellegi and D. Holt, "A Systematic
Approach to Automatic Edit and Imputation,"
Journal of the American Statistical Association,
Vol. 71, No. 353 (March 1976), Applications
Section.
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The purpose of the technique is to make
the minimum number of changes in each record.
Consistency checks between related variables
within a record and between related variables
in other household records are used to find
the variable (variables) that has the highest
inconsistency rate before any changes are made.
For each data record, tests are made of all
logical relationships between all character-
istics that have valid codes; blanks and non-
valid entries are ignored. The percentage
of inconsistency for each characteristic is
calculated. Then, the characteristic that
has the highest percentage of inconsistency
is changed. For example, if tests of a
person's record result in age being inconsist-
ent 35 percent of the time, marital status 5
percent of the time, and relationship 10 per-
cent of the time, the value for age will be
changed first., After each change, tests are
run again to ensure that the changes have not

resulted in additional inconsistencies.

8. SOFTWARE PACKAGES

Several general editing and tabulating
software packages have been developed over the
last few years by the International Statistical
Programs Center of the U.S. Bureau of the
Census. The tabulation package has been used
in many countries. The editing package, as
of this time, is in the process of being in-

stalled in various countries.

§.1 CENTS and COCENTS

CENTS and COCENTS were developed to tabu-
late large census files. CENTS is written in
ALC, the IBM assembly language, and COCENTS is
written in COBOL. Although the programs are
basically the same, CENTS is slightly more

powerful and faster.

The program can be run on a wide range of

small-to-medium-sized general purpose computers.

Generalized software packages which are param-
eter driven, offer flexibility in table for-
matting to the user. The programs have been
successfully installed and used in many coun-

tries around the world.

Some of the characteristics that make
these programs one of the most widely-used

packages are listed below:

(1) The parameters are easy to prepare and
use. Little or no programming experi-
ence is needed; subject matter special-
ists are able to prepare the parameters
after a minimum of instruction.

(2) Hierarchical files can be processed.

(3) Very little computer memory (space) is
required and many tabulations can be
produced with one pass of the data file.

(4) Execution is extremely quick. Little
computer time is used, thus lowering the
processing cost.

(5) Tabulations can be produced in small runs
if necessary, and later consolidated for
publication. This is especially useful
if power failures are a problem.

(6) Tabulations are produced in print-ready
form.

(7) Tabulations comparing historical census
files with current data can be produced.

(8) Both right- and left-hand stubs can be
printed in the same table; or the right-
or left-hand stubs can be used separately.

(9) Upper and lower case printing can be ob-
tained in the final tables. Footnotes
can also be produced.

(10) Input files do not have to be in a spe-
cial format; punch cards, tapes, or
disk files can be used.

(11) Fractional and integer weighting can be
used for sample data.

(12) Measures such as means, medians, aver-
ages, and percent distributions can be
calculated and printed in the tables.

(13) Custom programs can be inserted in all
of the separate parts of the software
for special purposes.

(14) Comments can be inserted with ease.
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The programs with reference manuals can
be acquired for the cost of copying. Various
conversions of the programs have already been
made and, therefore, customized versions can

usually be prepared for the user on request.

§.2 CONCOR

The CONCOR edit system was originally
developed by the Latin American Demographic
Center (CELADE), the system has been enhanced
and modified by ISPC. CONCOR is written in
COBOL and can be used on medium-to-large com—

puter systems.

8.21 Computer requirements for install-

ation.~-The CONCOR program requires the fol-

lowing:

(1) A minimum of 128K (128,000) bytes or
characters of primary storage.

(2) A minimum of 4 million bytes or characters
of on-line disk storage.

(3) A COBOL compiler.

8.22 Major editing capabilities.~--CONCOR

has several features that make it very attrac-

tive to statistical offices with limited pro-

gramming capability but large files of data

from a census or survey. The principal fea-

tures of CONCOR are:

(1) Structural Checks: These checks are
designed to ascertain whether all the
records that should be present for a

particular questionnaire are in fact
supplied.

(2) Range Checks: These checks are designed
to find out whether a variable has a
value that is inside or outside the
limits specified for that variable.

These checks, which are often called
"data validation," or valid value checks,
are concerned with one variable at a
time.

(3) Consistency Checks: In these checks, two
or more variables are compared and the
consistency of their values checked.
CONCOR provides the capability to locate
these variables in the same record, or
in different records, or to accept them
as computed values. This new interrecord
checking capability represents a signifi-

(4)

(5)

(6)

cant improvement over previous versions
of CONCOR.

Automatic Corrections: When censuses or
large surveys are being processed, the
user will find it essential to have the
computer make some or all of the editing
corrections automatically. Routines are
included in the system to handle imputa-
tions based on both the "cold-deck" and
the "hot-deck' methods.

"Error-Free" OQutput File: CONCOR can
automatically create an output file
containing the data records from an input
file to which automatic corrections have
been made. This output file will be
identical in format to the input data
file, and will provide the user with the
ability to enter the "edited" file in
CONCOR and inspect the corrected data for
possible inconsistencies introduced during
the correction process. This is an in-
valuable tool for testing the user's edit
specification statements in the CONCOR
program before initiating production proc-
essing of the final data file.

Auxiliary OQutput File: CONCOR provides
the ability for the user to specify the
content and structure of additional out-
put data files. This allows the user to
create derivative files containing sub-
samples, recoded data, or original vari-
ables transferred into a new format.

8.23 TInput data file constraints.--To be

edited using CONCOR, the input data file must

satisfy the following restrictions:

)

(2)

3)

4)

All input records in the file must be of
equal length (for IBM System 370 OS com-
puters, the range of permissible record
lengths is 20 to 32,760 bytes).

All records must have a questionnaire
identification number or code which is

a string of fields of fixed format and
fixed length, and these fields must

be in the same position in every record.
This condition may be satisfied by a col-
lection of fields giving geographic cod-
ing information and a household number
which is unique within the lowest geo-
graphic level.

Each record must have a record type code
in a fixed position and of a fixed length
and in the same position for all record
types.

All records for each questionnaire must
be physically contiguous on the input file.
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(5) All data records for a particular geo-
graphic control area must be contiguous
on the input file if the user wishes
to have CONCOR compile statistics sepa-
rately for each unique control area.

(6) CONCOR allows up to 50 different record
types to be defined with any record type
having a maximum of 999 occurrences in
any one questionnaire. Also, a maximum
of 745 unique user-identifiers may be
defined.

8.24 Edit diary.-—-CONCOR is capable of
producing three types of tallies on the edits
which have been performed on the data. One
report (see figure F-5a) produces summary
statistics on edits to individual variables
from the questionnaire. A second report (see
figure ¥-5b) shows summary statistics by type

of edit, be it range check, consistency check,

or an allocation. A third type of report

shows errors by indivdual questionnaires (see
figure F-5¢). In addition, for each edit run

a summary report is produced (figure F-5d).

The first three types of reports can be
generated for every control area (usually a
geographic area) or for a grand total of all
questionnaires edited if no control parameters
are included. All or any one of these reports
can be suppressed. The third type of report,
the description of every edit made for each
questionnaire, would produce volumes of infor-
mation. If a census was being processed, much
of the information would be unneeded; it would
certainly be too voluminous to handle effec-
tively. However, this part of the diary should
be used during the pretesting stage to ensure

that the program is working correctly.




VERSION 2.2 CONCOR
EDIT STATISTICS REPORT
BY USER-IDENTIFIER
CONTROL AREA: 1:3:1:0:1
X 36 36 96 26 36 36 36 26 96 36 3 36 2 36 3 26 I 36 26 96 36 3626 36 3 36 I I 26 26 36 36 26 2 3K 36 I 96 6 36 36 36 I 36 36 3 36 36 6 %
* P08B-CITIZENSHIP *
3336 36 363 2 3 36 36 3 36 I 3 3 3 3K 3 36 36 6 3 36 I 2 36 36 3 2 2 36 36 36 3 6 3 2 36 36 36 3 2 3 I 3 3 6 36 36 % %

ERROR TYPE: RANGE

SOURCE
LINE ERROR
NUMBER NUMBER MESSAGE

1093 SYSTEM RANGE P08B VALUE 1,2,9 NOMATCH 9

TOTAL RANGE COMMANDS FOR THIS IDENTIFIER
TOTAL NUMBER OF CASES TESTED

TOTAL NUMBER OF CASES FAILED

PERCENTAGE OF CASES FAILED

o
OO0
.

ERROR TYPE: ASSERT

SOURCE
LINE ERROR
NUMBER NUMBER MESSAGE

1096 SYSTEM ASSERT PO08B = 1
TOTAL ASSERT COMMANDS FOR THIS IDENTIFIER

. MUST BE POPSTAN CITIZEN
1

TOTAL NUMBER OF CASES TESTED = 580
TOTAL NUMBER OF CASES FAILED = 127
PERCENTAGE OF CASES FAILED = 21.90

ERROR TYPE: ALLOCATE

SOURCE
LINE

NUMBER SOURCE PROGRAM TEXT
1098 ALLOCATE P08B = 1

TOTAL NUMBER OF ALLOCATIONS FOR THIS IDENTIFIER = 127
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VERSION 2.2 CONCOR PAGE 69
(CONSISTENCY AND CORRECTION) RUN DATE 03726781
EDIT AND IMPUTATTION SYSTEM
EDIT STATISTICS REPORT
BY EDIT SPECIFICATION COMMAND
CONTROL AREA: 1:3:1:0:1

1333333333333333333333333333333333.03 30233333 2083038208

* USER-SPECIFIED MESSAGES *

£3233333333333333.33.333333333333333.3333.3 3.3 32283 2383333
SOURCE NUMBER NUMBER PER
LINE ERROR CASES CASES CENT
NUMBER NUMBER MESSAGE TESTED FAILED FAILED
26 1 STRUCTURE ERROR - INVALID RECORD TYPE EXISTS 124 1 0.81
45 10 STRUCTURE ERROR = NO HOUSING RECORD 7 1 14.26
64 20 STRUCTURE ERROR - MORE THAN 1 HOUSING RECORD 7 6 85.71
91 25 STRUCTURE ERROR = EXCESS HOUSING RECORDS 0 0 0.00
107 30 STRUCTURE ERROR - WRONG NUMBER OF POPULATION RECORDS 124 9 7.26
120 40 STRUCTURE ERROR - NO PERSONS IN OCCUPIED UNIT 106 1 0.94%
125 50 STRUCTURE ERROR = PERSONS PRESENT IN VACANT UNIT 18 17 94.44
188 60 GROUP QUARTERS NOT SHOWN IN TYPE OF UNIT 2 0 0.00
209 70 RELATIONSHIP CODE SHOULD BE GROUP QUARTERS 16 16 100.09
228 100 STRUCTURE ERROR -~ NO HEAD OF HOUSEHOLD 119 11 9.2¢
384 110 STRUCTURE ERROR - EXCESS HEAD RECORD 445 9 2.02
507 120 STRUCTURE ERROR - EXCESS SPOUSE RECORDS 340 1 0.2¢

TOTAL NUMBER OF USER-DEFINED MESSAGES = 12
TOTAL NUMBER OF CASES TESTED = 1,308
TOTAL NUMBER OF CASES FAILED = 72
PERCENTAGE OF CASES FAILED = 5.50

*x SYSTEM-GENERATED MESSAGES x
SOURCE NUMBER NUMBER PEF
LINE CASES CASES CENT
NUMBER MESSAGE TESTED FAILED FAILED
116 ALLOCATE H15 (1) = NO3 9 NA NA
197 ALLOCATE HO1 (1) = 98 0 HA NA
214 ALLOCATE P02 (NO5) = 8 16 NA N
280 ALLOCATE P02 (N22) =0 10 NA 2
388 ALLOCATE P02 (NO5) = 5 9 NA A
511 ALLOCATE P02 (NO5) =5 1 NA NA
529 RANGE HO01 VALUE 0 TO 9 NOMATCH 0 123 0 0.00
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VERSION 2.2 CONCOR k PAGE 28
EDIT STATISTICS REPORT RUN DATE 03726781
BY QUESTIONNAIRE
CONTROL AREA: 1:3:1:0:1
QUESTIONNAIRE IDENTIFICATION: 0103:001:00:001:061

SOURCE
LINE  MESSAGE
NUMBER NUMBER  TEXT IDENTIFIER(S) WITH CURRENT VALUE(S)
64 20  STRUCTURE ERROR - MORE THAN 1 HOUSING RECORD
107 30 STRUCTURE ERROR - WRONG NUMBER OF POPULATION RECORDS NO2 = 0 NO3 = 2
125 50 STRUCTURE ERROR - PERSONS PRESENT IN VACANT UNIT NOT = 6 NO3 = 2
995 SYSTEM  ASSERT P02 (2) = 1 IMPLIES P05 = 0 OR P05 = 3 . . IF SPOUSE P02 (2) = 1 P05 (1) = 1 P05 (1) = 1
1236 SYSTEM  ASSERT P11 < 23 IMPLIES P12C <> 1 . IF LESS THAN 3 YEARS SEC P11 €1) = 15 P12C (1) = 1
1018 SYSTEM  ASSERT P05 = P05 (1) . MARITAL STATUS MUST BE SAME AS HEAD P05 (2) = 1 P05 (1) = 0
1096 SYSTEM ASSERT PO8B = 1 . MUST BE POPSTAN CITIZEN PO8B (2) = 2
1296 SYSTEM RANGE P18 VALUE 0 TO 19,99 NOMATCH 0 P18 (2) = 60
1301 SYSTEM RANGE P19A, P19B, P19C, P19D VALUE 0 TO 19,99 NOMATCH 0 P19A (2) = 30
1301 SYSTEM RANGE P19A, P19B, P19C, P19D VALUE 0 TO 19,99 NOMATCH 0 P19D (2) = 30
TOTAL ERROR FREQUENCY (FAILED) FOR THIS QUESTIONNAIRE = 10
QUESTIONNAIRE IDENTIFICATION: 0103:001:00:001:042
SOURCE
LINE  MESSAGE
NUMBER NUMBER  TEXT IDENTIFIER(S) WITH CURRENT VALUE(S)
577 SYSTEM RANGE H10 VALUE 1 TO 6, 9 NOMATCH 9 H10 (1) = BLANK
578 SYSTEM RANGE H11 VALUE 0 TO 9 NOMATCH 0 H11 (1) = BLANK
1262 SYSTEM  RANGE P13 VALUE 1, 2, 9 NOMATCH 9 ) P13 (1) = 0
TOTAL ERROR FREQUENCY (FAILED) FOR THIS QUESTIONNAIRE = 3
QUESTIONNAIRE IDENTIFICATION: 0103:001:00:001:0643
SOURCE )
LINE MESSAGE
NUMBER NUMBER  TEXT IDENTIFIER(S) WITH CURRENT VALUE(S)
995 SYSTEM ASSERT P02 (2) = 1 IMPLIES P05 = 0 OR P05 = 3 . IF SPOUSE PO2 (2) = 1 PO5 (1) = 1 P05 (1) = 1
1236 SYSTEM  ASSERT P11 < 23 IMPLIES P12C <> 1 . IF LESS THAN 3 YEARS SEC P11 (1) = 16 P12C (1) = 1
1248 SYSTEM  ASSERT P11 < 32 IMPLIES P12D <> 1 . IF LESS THAN 2 YEARS UNIV P11 (1) = 14 P12D (1) = 1
1262 SYSTEM RANGE P13 VALUE 1, 2, 9 NOMATCH 9 P13 (1) = 0
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VERSION 2.2 CONCOR
(CONSISTENCY AND CORRECTION)
EDIT AND IMPUTATION SYSTEM
EDIT STATISTICS REPORT
CONTROL LEVEL SUMMARY
CONTROL AREA: 1:3:1:0:1

INPUT STATISTICS

NUMBER OF QUESTIONNAIRES PROCESSED 124
NUMBER OF RECORDS PROCESSED
TOTAL 719
BY TYPES
HOUSI 129
POPUL 588
INVALID 2

OUTPUT STATISTICS
VIA OUTPUT COMMAND
NUMBER OF QUESTIONNAIRES OUTPUT

USING "QUESTIONNAIRE' KEYWORD ONLY 0
NUMBER OF RECORDS OUTPUT

TOTAL 71
BY TYPES
HOUSI 123
POPUL 588

ERROR TOLERANCE SPECIFIED: 0.80
TOTAL NUMBER OF NON-BLANK CASES: 20,114
TOTAL NUMBER OF CASES CHANGED: 2,203
PERCENTAGE OF CASES CHANGED: 10.95

*%¥%%XTHIS CONTROL LEVEL IS NOT WITHIN THE SPECIFIED TOLERANCE % ¥

RUN DATE

PAGE 74
03726781
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Chapter F-6. ALTERNATIVE EDIT SPECIFICATIONS

1. INTRODUCTION

Part C of the Popstan case study showed
examples of edit specifications in some de-
tail. The edits presented in this chapter
are similar in most respects in that they are
designed for the Phase I questionnaire and
not for the forms illustrated in Part F but
differ in the programming requirements. The
edits presented here require the capability
of searching all person records within a
household for information which would assist
in allocating an answer to an item that had
been left blank or was in error. The CONCOR
edit package described in the previous chap-
ter, has this capability.

2, EDITING CONSIDERATIONS

Missing responses and inconsistent re-
sponses make it difficult to present census
data that will be easily understood by the
users. The process of "editing' makes the
data more convenient for the analysts and, at
the same time, promotes wider use of the
data by lending a degree of reliability to

the statistics.

As discussed in chapter A-9 of the case
study, some users prefer to tabulate missing
and inconsistent responses as a 'not re-
ported" category; others prefer that these
cases be distributed proportionately among
the reported consistent entries. Still
others recommend rules for imputing "likely"
answers for the missing and inconsistent
responses; the use of computers makes it
feasible and efficient to impute responses
based on other information on the question-
naire or on reported information for a person

or housing unit with similar characteristics.

Editing can be simple or complex. When
the percentage of missing or inconsistent
responses is low (less than 1 or 2 percent),
any reasonable edit rules are not likely to
affect the use of the data. When the per-
centage is high (5 to 10 percent, or more),
there is the danger that imputation will
distort the census results, whether the pro-

cedure is simple or complex.

It can be argued that, since the computer
can look at many characteristics, the editing
process should take advantage of this feature.
Thus, edit procedures involving many related
characteristics may result in imputing more
reasonable responses than a simple edit could
produce. On the other hand, the computer
creates the possibility of producing poor
census data. Edit specifications should be
set up jointly by experienced subject matter
specialists and data processing specialists.
Variables that are examined in the tests for
consistency should be selected carefully to
determine the degree of correlation between
characteristics. Census publications should
describe the edit and imputation specifica-
tions and then give the percentage of re-
sponses that were changed or imputed. Thus,
analysts will be in a better position to
judge the quality of the data; for example,

a high percentage would be a warning to use

the data with caution,

For the population data, it would be de-
sirable to check the characteristics of all
the people in a housing unit at the same time.
The editing package described in Part C of
this case study was not able to do that. It
could save data from previous persons in a

household, and such data could be referenced
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but not changed. The edit package described
in chapter 5 places all the records for one
housing unit in a work area in the computer
and edits the population records for the
whole household at the same time. This capa-
bility greatly improves the ability to correct
the data and to make more logical allocations

for missing data.

3. POPULATION EDITS

Edits discussed in this chapter are for
the items on the population records for a
househiold that are affected by the expanded
capabilities. The housing edits gain little
advantage from this enhanced capability and
therefore, edits for housing items will be
no different than those presented in Part C,
chapter 6, section 8, and exhibit C-6-3,
which presents the edits in flow chart style.

The capability of examining data from
other records within the household is called
an interrecord check, The edit for each data
item takes into consideration the changes that
have been made to the items edited previously.
The population items will be edited in the
sequence found on the questionnaire except for
age which is edited more effectively after

marital status,

3.1 Use of hot deck techniques

The edit program will use the hot deck
method to impute missing values. This tech-
nique takes advantage of the fact that data
are sorted by EA's. Technicians assume that
this increases the probability of obtaining a
correct answer because imputed values are
taken from records of people living in the
same small geographic area who are normally

similar to each other in background.

Before using the hot deck techniques,
however, an attempt will be made to use re-
lated items which aid in assigning a value
that is more likely to be correct than a hot

deck value. For instance, if marital status
is missing, rather than hot deck, the edit
pfogram will determine whether the person

has a spouse in the household. If so, the
program will assign MARRIED, a more probable
value than if the program had used a hot deck.
But when no such evidence is present, the

program must rely on a hot deck value.

The probability of obtaining a correct
hot deck value usually can be increased by
making the hot deck array more detailed. As
an example, the program could hot deck mari-
tal status using relationship alone. But the
percentage of widowed or divorced men and
women increases with age. Therefore, it makes
sense to hot deck marital status by age and
relationship. The program will take the value
for marital status from the last preceding
valid record, which has been stored in the
hot deck, that has the same relationship and
age as that of the person whose record is

being edited.

This, however, can create a new problem.
The questionnaire items are edited in a fixed
sequence with age edited after marital status.
Sometimes both marital status and age are
missing from a record. Thus, it is impossible
to take the value for marital status from the
last preceding record that has the same age
and relationship values because the program
cannot determine into which age category this
record falls. It is possible to establish
an item in the hot deck array for 'mot re-
ported" items. This would allow the program
to assign a value for marital status using
the marital status category from the last
preceding record that has the same relation-
ship category and "not reported'" age. Two
facts, however, argue against doing this.
One is that these '"not reported" cases in the
same combination are so few that it would be
difficult to update the hot deck array for
the missing item. Secondly, there is no
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relationship between a missing age and the

proper relationship entry.

The solution to the problem creates more
work for the programmer, but results in a
statistically cleaner product. The program
first will test to determine whether the items
to be used have valid codes. If the record
for the person being edited does not have a
valid code for the item, the item will not
be used in the hot deck for this record. A
simpler hot deck array will be created. To
continue the earlier example, if the program
must hot deck marital status because the
value is missing, the hot deck array will
ordinarily be two dimensional; age and rela-
tionship will form the two items involved.
If after testing, the program finds no valid
code for age, it will hot deck marital status
by relationship alone. Because relationship
is edited before marital status, no invalid
codes will be found for that item. The pro-
gram will be written using these same prin-

ciples for all hot deck procedures.

3.2 Preliminary edits

Before editing item by item, the com-
puter program must check for valid records
and duplicate line numbers. It must also
determine whether the records being edited

are for inmates.

3.21 Check for valid records.--Key

operators can make a mistake in keying a
record, and on occasion they will forget to
delete this fragmentary and erroneous infor-
mation. One function of the pre-edits will
be to examine the file for fragmentary rec-
ords which should have been deleted. The
most common case will be a record which con-
tains geographical codes but no population
or housing information. Such a record will
be deleted.
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3.22 Duplicate line numbers.--These can

appear either through rekeying a record or
part of a record, or by miskeying the line
number of another record. As each record is
read into the edit program, the record will
be compared with the other records of the
household. If all the characteristics are
the same as in another record, the first rec-
ord will be saved and the second record de-
leted. If a record has less than three
characteristics that are non-blank, or that
are different from another record, the record
will be deleted.

3.23 Inmate.--People who live in places
such as orphanages, nursing homes, chronic
disease wards in hospitals, and penitentiaries
are considered INMATES. These places have one
thing in common: the residents are under cus-
tody or care. If this HU has only one person,
the inmate code will be checked to see if it
is marked NO. If it is NO, the program will
proceed to the next edit. Otherwise it will
be assigned NO. It has been decided that to
be classified as an institution with inmates,

there must be more than one person.

If the HU has more than two records in
which relationship is either HEAD, SPOUSE,
SON/DAUGHTER, or OTHER RELATIVE (thus provid-
ing some indication that this 1is a family
home), the inmate code will be examined. If
it is NO, everything is consistent and the
program will go on to the next edit. If it
is not NO, it will be assigned NO.

If the indicators for a family home are
not present (relationship are all NONRELATIVE
or blank), the inmate code will be checked to
see if it is YES. If it 1is, the program will
assign INMATE to the relationship item in all
person records for the HU, If the inmate code

is not YES, it will assigned YES.
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3.3 Relationship

Relationship is one of the most important
characteristics since it will be used in
many of the other edits for the household.
The first part of this edit makes sure that
there is one and only one head of the house-
hold. It will accept the first person in
the household who 1is coded HEAD. Subsequent
records coded HEAD will be assigned a blank
for relationship. If there are no records
coded HEAD, the first person will be given
that designation.

Following a check for the head of the
household, a series of checks will be made
to determine whether the relationship of the
people in the household is consistent with
one another. First a check will be made for
females who have their husband in the house-
hold. If the husband is head, the woman's
relationship will be changed to SPOUSE if it
is not SPOUSE already. If the woman's hus-
band is a son or other relative of the head,
she will be assigned OTHER RELATIVE. If her
husband is no relation to the head, she too
will be assigned NONRELATIVE of head if the
entry for relationship is not already NON-
RELATIVE.

If a man or woman's mother is head or
spouse of head, the person will be given a
value of SON/DAUGHTER in relationship. A
check will be made for a man whose wife is in
the household. If the man's wife is daughter
or other relative of head, the program will
assign OTHER RELATIVE to his relationship.
If a woman is the mother of the head or
spouse of head (by matching her line number
to "line number of mother" in the head's or
spouse of head's record), she will be as-
signed OTHER RELATIVE in relationship.

When these consistency checks have been
made, if there is a valid code for relation-

ship for the record, the edit will proceed

to the next edit. If there still remains a
nonvalid code, the program will hot deck re-

lationship by age and sex.

3.4 Sex

The code for P-3, sex, will be changed
even though a valid code exists (1 or 2) in
two instances where contradictory evidence
seems strong. When sex is male and P-6, line
number of husband, is greater than 00 (in-
dicating that this is a woman who has a
husband) and at the same time P-14, children
ever born, is greater than 00 (indicating
that this is a woman who had children), sex
will be changed to FEMALE based on this rela-
tively strong evidence. On the other hand
when P-3, sex, is coded "2," female, yet
upon checking P-6, line number of husband,
of the other members of the household, the
program finds this person's line number (thus
indicating that this person is the husband
of a female in the household), and at the
same time the entry for P-14, children ever
born, is blank, the program assumes that a
mistake has been made and changes the code

to MALE.

If the entry for P-3, sex, is blank or
nonvalid, the program will use the entry for
relationship to head and implied sex of spouse
to determine the correct code. If the rela-
tionship to head is the HEAD, the program
checks to see whether the spouse is present
(by checking for another person in household
whose relationship is SPOUSE OF HEAD). By
determining the sex of the spouse, the oppo-

site sex is assigned to the head.

If the relationship to head is SPOUSE
and the sex of the head is given, the program
assigns to this person the sex opposite that

of the head's sex.

There are numerous clues in the ques-~

tionnaire that could indicate whether or not
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a respondent is female. If the person's sex
has not yet been determined by the program
and any of these female indicators are pre-
sent, then the record for this person will be
assigned FEMALE sex. For example, if the
person being edited has children ever born,
children living in this household, children
living elsewhere, children dead, children
born alive in the last 12 months, or this
person is the mother of someone else in the
household (this person's line number equals
the line number of mother, P-8, of another
person in the household) or if this person
has a husband in the household or elsewhere
(P-6 equals 00 or equals the line number of
a male in the household), then sex will be
assigned a value of 2, FEMALE.

Likewise, if this person is the husband
of someone else in the household (this per-
son's line number equals the line number of
husband of a female in the household), the
entry for sex will be assigned MALE or a value
of "1.," If there are insufficient data to
impute sex from the above items, an entry
will be allocated from a hot deck which has
been set up to store codes for sex by age and

relationship.
3.5 Manital status

Although marital status will be tabu-
lated only for persons 12 years or older, it
will be edited for everyone and age will not

be edited until after marital status.

A few consistency checks will be made
on the data for marital status. If marital
status is MARRIED, the program assumes the
code is valid. If the code is DIVORCED,
SEPARATED, WIDOWED, or NEVER MARRIED, however,
the records for the other people in the
household will be searched to see if any of
them are this person's spouse. If so, mari-
tal status for this person will be changed
to MARRIED. In particular, if the person
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being edited is male and he has a wife in

the household (his line number matches the
line number of husband of female), then his
marital status will be changed to MARRIED.

If the person being edited is female and she
has a husband in the household (her line num-
ber of husband matches the line number of a
male), her marital status will be changed to
MARRIED.

If there is no entry for marital status,
but the entry for relationship to head equals
HEAD, the program checks to see whether the
head's spouse is present (by checking rela-
tionship to head for other member of the
household). If spouse of head is present,
the program assumes marital status for the
head is MARRIED., If the spouse of head is
not present, and this person is male with
children present, the program hot decks mari-
tal status by age with children present. 1If
no children are present, the program hot decks
marital status by age with no children pre-
sent. A man who is head of the household,
but whose wife is not in the household is
most likely to be divorced or separated,
perhaps widowed, or even married with his wife
temporarily living with her mother outside
the houseing unit. To handle this situation,

the hot deck procedure is most appropriate.

If marital status is blank, but rela-
tionship is HEAD, the head's spouse is not
present, sex is not male, but P-6, line num-
ber of husband equals 00 (meaning husband
lives elsewhere), then the program will
assign MARRIED. If line number of husband
is not 00, the program will hot deck marital

status by children ever born.

If the relationship equals SPOUSE, the
program will assign MARRIED to the record. If
relationship is neither HEAD nor SPOUSE, and
this person is male and this person's line

number equals the line number of husband of
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a married female in the household, the program
will assign MARRIED. This person is presumed
on this evidence to be the husband of the
female. If there is no wife in the house for
this person, the program will hot deck by age

and relationship.

Finally, if sex is not MALE, but there
is evidence (line of husband is 00 or equals a
line of a male in house) that the woman has
a husband, the program assigns MARRIED to
marital status. Otherwise, the program will
hot deck by age, relationship, and children

ever born.
3.6 Age

The edit for age is long, but not diffi-
cult. There are many parts, but each part
makes use of a clear relationship between one

population characteristic and another.

The edit begins with a check for valid
code, a value of 00 to 99. If the code is
valid, a quick check will be made to see
whether this person's age 1s consistent with
his/her mother's age (if the person's mother
is found in the household) and with this per-
son's children's age (if this person is a
woman and has children in the household).

If the ages are inconsistent, this person's
age will be blanked and the program will
transfer back to the beginning of the age
edit.

The edit will then determine whether
this record is that of a married male (sex
equals male, and marital status equals mar-
ried). If so, a search will be made among
the other records of the household for his
wife (a woman has his line number as line
number of husband). If no wife is found,
the program goes to the next part of the
edit. If his wife is found, the wife's age
will be checked for validity (she must be at
least 12 years old). The program now uses a

special hot deck value. Based on the fact

that the difference between ages of a husband
and wife varies much less than the ages them-
selves, a hot deck in the program will store
the difference in age (from previous records)
of a husband and wife. This value is added

to the age of the wife of this person to form
a computed age. Just to be sure that this
computed age is consistent with other char-
acteristics, it will be compared with years

in district and highest grade completed. Such
a check is advisable because a computed age
could give a person less years in age than the
number of years the person has lived in the

district.

When comparison with the age of his wife
is not useful in determining the age of a man,
the program will check relationship. If re-
lationship is HEAD, the program will check the
other records of the household (if there are
any) for any with relationship equal to SON/
DAUGHTER. Using an age difference, hot deck
similar to the technique described above for
husband and wife, the program will check the
son or daughter's age and compute an age for
this person. The computed age will then pro-
ceed through a consistency check to avoid
obvious error by comparing the computed age
with years in district and highest grade of

school completed.

If the record being edited is that of a
married woman, the hot deck technique using
differences between the age of husband and
wife will be used. Consistency checks will
be made between the computed age and the age
of her children, her years in the district,

and her highest grade completed.

In the case of a female who is not a
married woman with her husband present in
the household, a search will be made for her
eldest child (if she has any children) in the
household. If any of her children are found,

the hot deck technique of age differences
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will be used to compute an age. This computed
age will then be checked for consistency with
her years in district and highest grade com-
pleted.

When a man or woman does not fall into
one of the categories described above, the
program will search for the person's mother
in the household. TIf the person's mother is
found, an age will be computed using the dif-
ference in age hot deck. The difference in
age between child and mother varies much more
than that between husband and wife and this
is the reason that this edit is tried only
after the husband/wife age difference tech-
nique is used. Numerous consistehcy checks
are made between the computed age resulting
from mother's age minus the hot deck value.
The computed age will be checked against the
educational characteristics, years in district,
and highest grade completed; and if less than
12 years old, marital status, children, and
economic activity. The last check presumes
that a person is at least 12 years old if he/
she has ever married, has children, or has an

economic activity of any kind.

If a person whose age is missing has not
fallen into any of the previous categories,
and this person's relationship equals SON/
DAUGHTER OF HEAD, a computed age will be made
using the head's age and a hot deck value.
This computed age then must pass a number of
consistency checks before actually being as-

signed as the person's age.

If a person is neither a married male
nor a married female with spouse present in
the household, nor is the person a female
with children, nor does the person have his/
her mother in the household, nor is son or
daughter of the head, then he/she is funneled
into one of three groups based on other in-
formation in the person's record. If a per-
son is head, has ever been married, has chil-

dren, or has an economic activity, there is
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good reason to believe the person is equal to
or greater than 12 years old. Based on that
information, the value received from the hot
deck should not be below 12 for this group.
Similarly, if a person attends school, has
any schooling, or can read and write, but is
not head, has never been married, has no
children, and has no economic activity,

then this person will be placed in a group
less than 12 years old but greater than or
equal to 5. The hot deck value can then only
be within that range. A similar group will
be found for those less than 5 years old.
Although not perfect, this technique limits
the range of values that the hot deck can
take.

3.7 Line numben of husband

Line number of husband is relevant only
for married females; therefore, for persons
other than married females, entries will be
eliminated. If this person is head, and has
her husband present in the household, the pro-
gram will check to determine whether P-6, line
number of husband, actually équals the line
number of the person who has SPOUSE for re-
lationship. If it does not, the program will
make line number of husband, the spouse's

line number.

If this woman's husband is not present
in the household, a check will be made to
determine whether the line number of husband,
P-6, equals 00, meaning the husband is living
elsewhere. If it does, all is consistent and
the program proceeds to the next edit. If it
does not, the program assumes marital status
is correct, that is, the woman is truly mar-
ried and since no husband was found in the
household, the program will assign 00 to line
number of husband, assuming the husband lives

elsewhere.

If this woman's relationship to head is

SPOUSE, then the program will check to see



84 POPSTAN: A CASE STUDY FOR THE 1980 CENSUSES OF POPULATION AND HOUSING

whether P-6, line number of husband equals

the line number of the head. If it does, the
program proceeds to the next edit. If it does
not, the program will assign the line number
of the head to P-6.

When a married females's relationship is
neither HEAD nor SPOUSE, the line number of
husband will be checked to see if it is 00.
If it is, the program will proceed to the next
edit. If it is not, then (since the woman is
married and her husband is not living else-
where) he should be living in the household,
and thus his line number should be this wom-
an's line number of husband. If it is not,
the program assumes that her marital status
is correct, that she truly is married, and

assigns 00 to her line number of husband.

3.8 Mother Living and mothern's Line numben

The edits for these two items are shown
separately in the flow charts in the exhibit.
They are, however, interrelated. For persons
who report other than YES for mother living,
mother's line number will be checked to see
whether it is 00 or whether it equals the
line number of a female greater than or equal
to 12 years old. If either of these cases
are true, the program assumes the person has
a mother and assigns YES to P-7. If neither
of these cases are true, the program checks
the entry for P-7. 1If it is NO or DOES NOT
KNOW, the program skips to the edit for P-9.
Otherwise it assigns DOES NOT KNOW as the
entry.

Line number of mother is edited only for
those persons who have a YES answer in P-7,
indicating that they have a mother. If line
number of mother equals 00, this is a valid
answer and no other consistency check can be
made. The program proceeds to the next edit.
If the entry 1is not 00, a check will be made
to see whether the line number of mother,

P-8, equals the line number of someone in the
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household who really could be this person's
mother, that is, a female who is 12 years or
older. If so, the program proceeds to the
next edit, but if not, the program assigns a
value of 00, making the assumption that the
person truly has a mother, but that she lives

elsewhere.
3.9 Migration

The entries for country of birth and
years lived in the district can be checked
for consistency since there are strong rela-
tionships between the two items. There are
also relationships between different members
of the household and assumptions can be made
from other family members as to whether or

not this person has migrated.

3.91 Country of birth.~--The entry for

country of birth will only be altered if it is
out of range (not 1 through 4). If the entry

for years in district is ALWAYS, the code for

Popstan will be assigned country of birth.

If the entry is other than ALWAYS, information

from other people in the household will be
looked at for clues to this person's country
of birth.

If the country of birth is blank or non-
valid and the years in district is other than
ALWAYS, a search is made for the person's
mother. If the mother is found in the house-
hold, the mother's years in district is ex-
amined. If mother's years in district is
ALWAYS, this person's country of birth is
assigned POPSTAN. If mother did not always
live in district, but this person's age is
less than or equal to the number of years
that mother has lived in the district, the
program assigns POPSTAN to country of birth.
If this person's age is greater than the num-
ber of years mother has lived in the district,
and mother's country of birth is valid, this
person's country of birth is assigned the

same country of birth as mother's.
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If this person's mother is not in the
household, but this person is a son or daugh-

ter of the head, then several checks can be

made using information from the head's record.

If the head's years in district is ALWAYS,
the program will assign POPSTAN as country
of birth to this person's record. If the
head's years in district is not ALWAYS, but
this person's age is less than or equal to
the number of years that the head has spent
in this district, the program will assign
POPSTAN as this person's country of birth.
If this person's age is more than the number
of years the head has spent in this district,
the program will assign the head's country
of birth if it has a valid code of 1 through
4,

Quite different imputations can be made
depending on whether or not a person is 12
years old or over. If a person is less than
12 years of age, country of birth will bg hot
decked from the first previous record for a
child under 12 years old by age and sex. If
the person is 12 or older and is female, the
program will check to see if she has a hus-
band in the household. If the woman has a
husband and he has a valid country of birth
code, the program will assign his country of
birth code to her record. If the husband
does not have a valid country or birth code,
his years in district will be looked at. If
his years in district is coded ALWAYS, this
woman's country of birth will be assigned
POPSTAN. 1If the husband's years in district
is not ALWAYS, then the woman's country of
birth will be hot decked by age and sex.

When a woman over 12 years old does not
have a husband in the household, she may be
the mother of a child in the household. 1In
this case, the program will search for her
eldest child. If the child cannot be found,
the program hot decks country of birth by
age and sex. If the child has a valid coun-
try of birth code and this person's (the
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child's mother's) years in district are
greater than the child's age, the program
will hot deck country of birth by age and
sex. But if this person's years in district
are less than or equal to the child's age,
the program will use the child's country of
birth to assign to this person.

When the person whose record the program
is editing is not female, but male, the pro-
gram can try to find the man's wife, or if
he is the head of the family, the program
will try to find the man's children. First
the program attempts to find the man's wife.
If found, and his years in the district are
less than or equal to his wife's years in
the district, the wife's country of birth is
assigned to the man's record. If the man's
years in district are greater than his wife's,
country of birth will be imputed by age and
sex using a hot deck. When the man is the
head of the family and he has a son or
daughter present in the household, and the
man has been in the district for the same
amount of time or less than the child's age,
then the program will éssign the same coun-
try of birth as his child's. If time in
district is greater than his child's age,
the program will hot deck by age.

3.92 Years lived in district.--Like

country of birth, this question is important
in compiling statisticé on the mobility of
the population. In some instances, a sub-
group of the population may be far more
mobile than the nation as a whole. The edit
will take into consideration the person's
place of birth and the responses for other

members of the households.

If the years a person has lived in the
district is ALWAYS, but the country of birth
is not POPSTAN, the person's age will be as-
signed to years in district. It is assumed
that although born outside of Popstan the

person moved into the district when he/she



86 POPSTAN: A CASE STUDY FOR THE 1980 CENSUSES OF POPULATION AND HOUSING Part F

was less than 1 year of age. The next part
of the edit checks for a valid entry (00 to
97) in years lived in district. Since the
number of years a person has lived in the
district cannot be greater than the person's
age, age will be assigned to the years in
district if this situation exists.

When the category does not have a valid
code, the program will do an interrecord
check by searching for the person's mother
in the household. If found, the mother can
provide information helpful in assigning miss-
ing values. If the person's mother has al-
ways lived in the district and her country of
birth is POPSTAN (as it should be), the pro-
gram will assign ALWAYS to this person's years
in district category. If mother's country of
birth is not POPSTAN even though her years in
district is ALWAYS (something is wrong with
mother's categories), the program will ignore
mother's country of birth and assign age to
years in district. If mother's years in dis-
trict is not ALWAYS, but is a valid code (00
through 97) and the person's age is less than
the number of years the mother has lived in
the district, the edit will go back and check
mother's country of birth. If mother's coun-
try of birth is POPSTAN, the program will
assign ALWAYS to this persons years in dis-
trict. If mother's country of birth is not
POPSTAN, the program will assign this person's
age to years in district. However, if a per-
son's age is equal to or greater than mother's
years in district, the program will assign
mother's years in district to this person's

years in district.

When the person's record being edited
is a son or daughter of the head, it is some-
times useful to check the head's record for
possible information to aid in assigning
values for missing data. When the head was
born in Popstan and always lived in this

district, the program will assign AILWAYS to

this person's years in district. When the
head always lived in the district, but was
not born in Popstan, this person's age will
be assigned to district. When the head's
entry for years in district is not ALWAYS,
but is a valid code, this information can be
used if it is consistent with the age of the
record of the person being edited. If the
person's age is equal to or greater than the
number of years in the district of the head,
the program will use the head's years in dis-
trict as the years in district of the son or
daughter (this person). If this person's age
is less than the head's years in district,
the program will assign a value depending on
the country of birth of the head, ALWAYS if
the head was born in POPSTAN; if it was not
Popstan, the program assigns the person's age

to years in district.

When all of the above efforts fail to
produce a good value, the program will assign
NOT REPORTED to years in district for this

person.
3.10 Education and Literacy

The edits for education and literacy
apply only to people who are 5 years or older.
Interrecord checks provide very little assis-
tance in providing evidence for a person's
educational level. Therefore, edits for
school attendance, highest grade completed,
and ability to read and write (literacy) will
not be presented here since they will be no
different than those provided in Part C.
(Refer to chapter C-6, section 6.7, and edit
P-11 found in exhibit C-6-2 in the appendix
for Part C.)

3.11 Ferntility

The questions on fertility, items P-14
through P-17, are asked of all females 12
years or older. A woman now past childbear-
ing age will still have children ever born.
Item P-18 is asked only of females 12 to 49
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years old. Although some women can bear
children past the age of 49, the event is so

rare it is considered insignificant.

The edits for questions on fertility can
make little use of interrecord checks. For
this reason, no alternative edits will be
shown here for fertility items. The reader
is referred to chapter C-6, section 6.8 and
exhibit C-6-2, edits P-14 to P-18, which may
be found in the appendix of Part C.

3.12 Economic chanacteristics

There is relatively no relationship be-
tween the working status of one member of a
household and another. For this reason, ex-
amining the records of other people in the
household would only make edits for economic
characteristics longer and more complicated

at little or no gain in the quality of the
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data. The edits presented in Pact C, chap-
ter C-6, section 6.9 would not change since
no interrecord checks would be made. The
reader is referred to the above section in
Part C and the accompanying flow charts which
are found in exhibit C-6-2 in the appendix.

4. SERTAL NUMBER

After the program has edited each item
in all the records for a housing unit, a new
serial number will be assigned to the housing
record and each population record. This pre-
caution is taken to avoid difficulties which
may occur when the records are sorted before
being tabulated. Key operators occasionally
enter the wrong serial number through a tran-
scription error resulting in two sets of
records, actually distinct, which have the

same serial number.
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A. BLOCK B. SERIAL C. INMATES FORM PH-2 MINISTRY OF ECONOMY
CONFIDENTIAL - Thias inquiry is required by law. The information
NUMBER NUMBER (JULY 1979) NATIONAL STATISTICAL OFFICE : . .
1D5ves POPSTII 1980 CEISUSES OF POPUI.RTWI IID HOUSING is uc2ordad cov;hda::ul :!el:ﬂ!nt and cuimo: be
ZGNQ ] s"ﬂlf ro.' used for taxation, invest. gation, or requlation.
ALL PERSONS ALL PERSONS
WHAT IS THE MAME OF THE HEAD OF WHAT 1S SEX | AGE MARITAL MARRIED | IS .. .'S MOTHER WHAT (S THE NAME OF THE HEAD OF WHAT 1S SEX | AGE MARITAL MARRIED IS .. .'S MOTHER
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Head daughter eirele 00. | NOT eirele 00. Head daughter eirele 00. | NOT eirele 00.
e o Ay i R e o i ity o,
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3 4= 4, or §, terview o« 4, or 5, terview
I spouse (by age) Other skip to for u spouse (by age) 4-Other skip to for
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= spouse and their families (by age) 5-Nan- . " = spouse and their families (by age) ‘5-Non- : erson.
W Other relatives of head or spouse relative person. w Other relatives of head or spouse ro'l‘atlve P :
> Fonrelatives of head or spouse S Nonrelatives of head or spouse €
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P-la. If household continued, P-1b. TOTAL PERSONS--| have listed persons. Have | missed anyone? P-ic. If only nonresidents are living here, NSO P-1d. Number of lines P-le. Population count
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- spouse

(E) P-1 -2 P-4 P-5 P-6 P-7 P-8 P-9 P~10 -1 P-12 P-13 P-14 P-15 P-16 P-17 P-18 P-19 P-20 P-21 P-22 P-23
1-Head 1-Har 1-Yes 1-Pop . N 00 1-Work 1-Job I 1-ER

00 . 00 00 0098 | 1-Yes " 1-ves | o0 00 ]2-0wn hswk | t-Yes [1-Yes |2-No job — g
2-Spouse 2-0lv 2% 2-End P 01 02 03 oh 05 J-sehoot avall- 2-EE

01 3-Son/bau 3-Sep 20 |M 08 07 08 M0 R P able 3-Self
4-0th rel w-wid 3-Does 3-vie Woog 10 11 12 "‘im; 3-Not want 4-ynpald
5-Nonre) 5-N1 know A-Other U 13 1k 15 16 174 else 4-Unable 5-AF
1-Head T-Har 1-Yes 1-Pop N 00 V=vork 1-Job I 1-ER
2-spouse 00 2-0te o | 00 v | @ L v e o1 oz 03 0u 05 [rves | o0 00 f2-0n hswk | 1-ves fi-ves [ 2-ko Job autE

. . vail-

02 3-Son/0au 3-sep ) 2one | M 06 07 08 o school e loowo sble 3-self
40th rel -wid 3-Does vic W09 10 1t 12 e 3-Not want 4-unpaid
5-Nonrel 5-NM know 4-0ther U o131k 15 16 17+ else 4-Unable 5-AF
1-Head 1-Har 1-Yes 1-Pop N 00 1-Work 1-Job l I 1-ER
2 Spouse 00 2D 00 00 0098 | 1ves |0 o1 02 03 ok o5 |tVes | o0 00 J2-0un hswk | 1-Yes 1-ves |2-Mo job autE

2-80 2-End 3-Schoo! avall-

03 3-Son/Dsu 3-Sep X 20 |M 06 07 08 . 00 2% |2 able 3-Self
4-0th rel h-wid 3-Does 3-vic W 03 10 11 12 "’i:‘l":; 3-Not want 4-Unpaid
S-Nonrel 5-NM know 4-Other U 13 0k 15 16 17+ else b-Unable 5-AF
1-Head 1-Har 1-Yes 1-Pop N 00 1-¥ork 1-Job 1-ER
2-Spouse 00 2-Div 00 00 § 0098 | 1-Yes |4 oy 02 03 o4 o5 |1-Yes | 0 00 |2-0wn hswk | 1-Yes [1-ves |2-No job .

2-No 2-End 3-School avall-
04 3-Son/Dau 3-Sep ) 2m | 06 07 08 o 0 |2 able 3-self
4-0th rel 4-wid 3Does Vi W09 10 12 “-im; 3-Not want 4-Unpald
S-Nonre! 5-Nm know U-Other U131k 15 16 17 else 4-Unable 5-AF
I-Hesd 1-Mar 1-Yes 1-Pop N 00 1 Wark 1-dob [ ' [ I 1-ER
2-Spouse 00 20l o 00 wen | 0% ] |r ot o2 03 0n 05 [1ves {00 00 f2-0um nsuk | i-Yes 1tes |2-¥o job .
. vail-
05 3-Son/Dau 3-sep 2om |M 06 07 08 240 3-School M able 3-self

" -vi - Some-

W-0th rel wwid 3+Does Ivie o031 112 o 3-Not want U-Unpaid

5-Nonre | | | sw ]| keow 4-Other U 13 14 15 16 17+ else l-Unable 5-AF

" I . | AL

I-Head V-Har 1-Yes 1-Pop N 00 1-Work 1-dob I 1-ER

2-Spouse 00 2-Div 00 00 00 98 1-Yes P 01 02 03 O4 05 1-Yes 00 oc 2-0wn hswk 1-Yes 1-Yes 2-No Joh | 2-EE
2-h0 2-End 3-schoot avail-

0 3-Son/Dau 3-Sep ) 20 | M 06 07 08 2% S able 3-Self
40th rel h-wid 3':2:‘ 3-vie H 03 10 11 12 "'::‘:‘,“; 3-Not want 4-Unpaid
5-Nonrel 5-NM Know 4-Other v 13 1k 15 16 17+ else 4-Unable 5-AF
1-Head 1-Mar )-Yes 1-Pop N 00 1-vork \-dob 1-ER
2-Spouse 00 2-Div 00 00 0098 | 1ves | 0y o0 o3 ok o5 [VYes | 00 00 |2-0wn hswk | 1-Yes [1-Yes f2-No Job 2-€€

2-No 2-End 3-school avail-

07 3-Son/Dau 3-Sep 2-No | P 06 07 08 2-N0 2-%o 2-%o able 3-Self
4-0th rel h-wid 3':2:’ 3-vie W09 10 11 12 “'m; 3-Not want k-unpaid
5-Nonre | 5-NH know 4-Dther U 13 1k 15 16 17+ else 4-Unable 5-AF
1- Head 1-Mar I-Yes 1-Pop N o0 1-Work 1-Job l | 1-ER

- ) i : _ g
2-Spouse 00 2-biv I 00 e | 98 Yes | b o1 02 03 ok 05 |VYes | o0 00 fa-tun hk | 1-ves i-ves J2-bo job €€
08 3-Son/Dau 3-Sep 2m0 |M 05 07 08 o >school 1 ke lawe | able 3-self
o -vi - Some-
4-0th ral 4-wid 3 m’ 3-vic K 03 10 1 12 M berl 3-Not want -Unpald
5-Nonre) 5-NM know 4-Other U 13 Tk 15 16 17+ clse 4-Unable 5-AF
P-1a. If household continued on back, P-1b. TOTAL PERSONS--| have listed______persons. Have | missed anyone? P-Tc. If only nonresidents are living here, N50 | P-1d. Number of tines P-le. Population count after
mark X in this circle. If Y55 and person is usual reeident or has no usual residence elsevhere, mark X in this circle. USE cancelled it
add to P-1. Complete iteme H-1 to H-10 om back. ONLY

*7-¢-4 ¥r9yx3
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ALL PERSONS B PERSONS 5 YEARS AND OLDER FEMLES 32 PERSONS 12 YEARS AND OLDER
WWAT 1S THE NANE OF THE VHAT (S SEx | AcE MARITAL | MARRIED |15 .. .'S HOTHER [ IN WHAT | How DOES | WHAT 1S THE HIGHEST |cAx  [wow  [Wow  [ouring T During June —
HEAD OF THIS HOUSENOLD? L AS OF sTATUS | FEMaLES | LIVINGT contry  {many  |... ] crave om vear THaT ... [many  [many  Joune wwar -
VAWES OF ALL OTHER PErsons | RELATION- [i-mate [ iasT was ... |vears Jarvewo | ... was compLeteo? faeap [cwii- Jor ws ... [or0 was  |wnv was  uow  [wmat was .. ‘s [in wat kiwo oF [was .. .--
UM USURLLY LivE WEReT sE. | SMIP TO BIRTH- | 1-Harried | 17 1-ves |15 BORN? HAS SCHOOL? awo foren [mmese Jooiwe most[... |... ... Nor |[many |PRincieac doB7 [BusinEss or
T e oty Bep | THE HERD [ 2-Femate | oaY | husband mother ... None (N) write? fuave  fomii- Ror mhe D0 ANY [Look- |Looking | Hours INDUSTRY WAS 1~Employer
Ly PERsons OF THIS 2-Divorced | lives in |2-No | Zives in |1-Popstan |Liven |1-ves |oo seen  Jorew  |Time-- work  [ing  |For work? [PER  |sesoribe the THIST (€R)
. HOUSEHOLD? 15 this AU, this 8U, CONTIN- 1-ves [sorn lare AT AL |For WEEK | specifio kind
MEMBERS OF THE HOUSEMOLD under | 3-Separated | onter | 3-Does |enter ~ |2-Endar | uousiy J2-No | Primary (P) ALVE [sTiLc [1-working |NoT - Jwork? |i-Had job [01D  |of work that Desoribe the 2-Employee
AVAY ON VACATION? ON 1-Head 1 year, his line | not |her line IN THIS o1 02 03 ok 05 |[2-Mo JT0 Liv- Skip to |cLUDING Skip to |... |...was doing |epecific type for pay
BUSINESST IN THE WOSPITAL? |, o0 cirole | 4-Widowed [mamber. | know |mmber. |3-victgria]ois- [ omit " L. iNG? P-20.  |own t-ves | P21, |Usu-  |auch as: making |of businese or (€6) .
00, TRICT? Jif 35 Middle (M, HOUSE- End _ ALLY clay pots, ser- |industry such
3:&[‘:22731:?2 ::::w::nn of head 5-Never If rwo |1 4-Other years |06 07 08 15 I 2-0wn WORK? in- |2 ::,?‘_" ORK  |vant, dwiving a |as: farm, bus |3-Self-
3-Son or mrcied | husband |or mother 1 or wowE, |wows house- ter | 2V AT ALL |truck, midvife, |company, coal employed
List in this order: daughter 1ives DOES lives wunder older. High school (W) cirele |cirole work 1-Yes view JOBS, | farm helper, mine, automobile or own
Head of head/ 1f MLE or | e20e- |Nor |etae- 1 year, 09 10 11 12 00 and |o0o0. skip | for [3-Did not |NoT ' [ete. repair shop, account
Spowse of head spouse oode 2,3, |where KWW, | where oirole okip 3-Going to to thig | want job | (N- Armed Forcee, worker
Never married children of | b-Other 4,or5, oirele skip eircle 00. Unlversity (V) to school P-20. Per- |4 unable cLup- ete.
skip to 00. to 00. 13 1k 15 16 17+ P-16. aom. ING 4-unpaid
head or spouse (by age) relative Pz P8 If - Some- 2-No to work owN foml Iy
o | Ever mrried children of | g yon. alwaye, If 04 or more, skip thing 2-No HOUSE-~ worker
u head or spouse and tat] irole to P-14 else If 2,3 yorkt
2 their fam lies (by age) re ve ;;m : s or 4 end Armed
2| other relatives of head g interview Sprmed,
] or spouse for this (AF)
- Konrelatives of head or person.
spouse
() -1 2 -3 P-4 -5 -6 p-7 r-a = p-10 | p-11 P12 13| 1] e =16 p-17 | 18| p-19 P20 P21 »-22 »-23
1-Head 1-Har 1-Yes y-Pop N 00 1-vork 1-Job I 1-ER
2-Spouse 1-n| o 2biv o | 00 wens |2 |7 [P ot oz o3 ouos [rres] oo 00 [2-0m bauk | 1-Yes | 1-ves [2-Mo Job -
09 3-Son/bau 3-Sep n 06 07 08 3-5chool able 3-Self
2-F 3-Does 3-vic ho N 4-Some- rho 2N
A-0th ret e-vid Doe H o093 10 112 froped 3-Not want 4-Unpaid
5-Nonrel 5-MM know 4-Other U 13 Th 15 16 e else 4-Unable 5-AF
1-Head 1-Mar 1-ves 1-Pop N 00 . T=dob | 1-€R
2-Spouse 1-0] oo 2-biv L 00 L R P A R 00 [2-0m huwk | 1-ves | 1-ves [2:Ko job | -
o 3son/oau | , ¢ 3-sep sno | ™ 0607 08 .o ssaet | e s-salf
4-0th rel k-wid ’-::5 3-vic Ho09 10 11 12 "'::'l":; 3-Not want 4-Unpaid
S-Monre} 5-NH know h-Other U 13 th 15 16 else A-Unable 5-AF

P-le. |f household continued, mark X in this circle. ————————= O

ALL HOUSING UKITS

[}
IS THERE A TELEVISION SET IN THIS UNIT?

H-1. TYPE OF LIVING QUARTERS H-6. HOW MANY ROOMS ARE IN THIS UNIT? H=11. WAS THIS UNIT CONSTRUCTED IN THE LAST 12 MONTHS7 H-16.
1 - Conventional HU ' - ves ' Yes
- Improvised HU {makeshift shelter of waste 2 Mo 1w
materials, barn, cave, warehouse, etc.)
3 - Moblile WU (tent, boat, wagon, etc.) ooms “W-12. 1S THERE PIPED RUNNING WATER FOR THIS UNITT W-17. WHAT KINO OF LIGHTING DOES THIS UNIT HAVE?
4 - Collective quarters o 1 - Piped water inside bullding (structure) ¥ - Electric
ip to H-18.
5. - None (for homeless) Skip 2 - Piped water outside building (structure) 2 - Gas
T NORBER OF WOUSIWG OWITS TN THTS WOUSE (BUILOING) H-7. 1S THIS UNIT OWNED BY SONEONE LIVING IN IT OR IS within 100 meters 3 - Kerosene
. 1T RENTED? 3 - Piped water outside building (structure) 4 - Other or m
1 - 1 unit, detached beyond 100 meters er ne
2 - 1 unlt, attached OCCUPIED: & - No piped water H-18. WHAT KIND OF FUEL IS USED ROST IN THIS UNIT FOR
3- 2 to h unit 1 - Owned or being bought - Skip to H-11. COOKING?
i R H-13. WHAT 1S THE SOURCE OF DRINKING WATER FOR THIS UNITT 1-E1 1
4-5t09 unlits 2 - Rented for cash Vb inside bulldi ectricty
N 3 - Rent free or other arrangement - Skip to H-11. pe or pump nside bullding 2 - Ges
5~ 10 units or more 2 - Plpe or pump outside buildin
& - VACANT - Skip to 8-9. P 9 3 - Kerosene or ol
W-3. WALLS - Main construction material of outer walls 3 - Bottled or canned water % - ol or charcoal
of this house (bullding) -
H-8. WHAT IS THE AMOUNT OF RENT PAID MONTHLY? L} Closed well or closed spring 5 - Wood
1 - Stone, cement, stucca, brick 5 - Open well or spring 6 - Other or none
2 - Metal Rownd to the nearest goldar. € - River, lake, other
3 - Wood W-19. ARE ANY ARTICLES PRODUCED TN THIS UNIT FOR SALE OR
"~ b leaves. roed. mud goldars W-14. WHAT TYPE OF TOILET FACILITIES ARE AVAILABLE FOR BARTER - NOT INCLUDING AGRICULTURAL PRODUCTS?
. ’ . THIS UNIT?
1 Yes
5 - Other material Skip to H-11. 1 - Flush toilet for exclusive use of the occupants 2 - Mo
W-h. ROOF - Maln construction material of roof of this W
on this house (building) VACANT UNITS 2 - Flush toilet shared with occupants of another HU
1 - Stone, cement, brick, tile, slate W-9. VAGANCY STATUS 3 - Out-house or out-building PRINCIPAL RESPONDENT
2 - Metal 4 - Covered pit Line number of principal Date of interview
o P respondent
3 - Wood 1 - For rent ar sale 5 - Open pit, ditch, pell
W - Bamboo, leaves, reed, mud 6 - Other
5 - Other material or none 2 - Not for rent or sale REARS
H-15. WHAT TYPE OF BATHING FACILITIES ARE AVAILABLE FOR
THIS UNIT?
H-5. FLOORS - Maln construction materlal of floors
in this housing unit H-10. CONDITION OF VACANT UNIT 1 - Bathtub or shower with piped water for exclusive
1 - Stone, cement, 1ime 1 - Habitable for year-round use use of the occupants of this HU
2 - Til 1 b1 2 - Bathtub or shower with piped water shared with
€. slate, marble 2 - Habitable for seasonal use occupants of another HU
3 - Wood N R
o o 3 - Wot habitable 3 - Hand basin with piped water
eaves, reed, 4 ~ Portsble tub or basin
5 - Other material 5 - other

3
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Appendix 93

Exhibit F-3-3. BOOKLET SHORT-FORM QUESTIONNAIRE FOR 1980 CENSUS OF POPSTAN

FORM PH-4 MINISTRY OF ECONOMY
(August 1979) NATIONAL STATISTICAL OFFICE BOOK____0OF
CONF;DENTIALITY - This inguiry is
POPSTAN 1980 CENSUSES OF POPULATION AND HOUSING required by law. ~The information
is accorded confidential treatment
SHORT FORM and cannot be used for taxation,

investigation, or regulation.

This book is the property of the Popstan Government.
NOTICE TO FINDER If found, please return to the nearest post office.

POSTMASTER: Return to the National Statistical Office, Ministry of Economy, St. Regis.

Ll L
A. PROVINCE { CODE B. DISTRICT ; CODE
) 1
“‘; “L
C. BARRIO/VILLAGE | CODE D. PLACE | CODE
1 |
il L
E. WARD/TRACT CODE F. BLOCK NO. G. CL AREA NO. - | H. TYPE OF PLACE
I. METRO AREA J. EA NO. K. SERIAL NO. L. INMATES
1 ves 20 no

M. ADDRESS OR LOCATION

N. NOTES:

PRINCIPAL RESPONDENT

LINE NUMBER OF PRINCIPAL RESPONDENT

DATE OF INTERVIEW

ENUMERATOR'S NAME
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Appendix

Exhibit F-3-3. BOOKLET SHORT-FORM QUESTIONNAIRE FOR 1980 CENSUS OF POPSTAN--Continued

WHAT IS THE NAME OF THE HEAD OF THIS HOUSEHOLD? WHAT IS .. .'S RELATIONSHIP TO THE HEAD OF SEX AGE AS
NAMES OF ALL OTHER PERSONS WHO USUALLY LIVE HEmgz | M!S HOUSEHOLD? OF LSt
BE SURE TO INCLUDE BABIES AND ELDERLY PERSONS. Interpret categories 3 to 7 to mean
MEMBERS OF THE HOUSEHOLD AWAY ON VACATION? relationship to head or spouse. If under
ON BUSINESS? IN THE HOSPITAL? 1 Head 5 Grandchild or great- 1 year,
ANY PERSONS WHO HAVE NO USUAL RESIDENCE ELSEWHERE? |, spouse grandchi Id cirele 00.
List in this order: of head 6 Parent
Head 3 Son/daughter 7 Other relative
« Spouse of head 4 Spouse of 8 Nonrelative
u Never married children of head/spouse (by age) son/daughter
5 Ever married children of head/spouse and their
z families (by age)
w Other relatives of head/spouse
= Nonrelatives
(1) (2) (3) (4) (5)
Fami ly name Given name 1 Head 5 Grandchild (or great)
2 Spouse 6 Parent 1M 00
o1 3 Son/dau 7 Other relative 2 F
4 SP of son/dau 8 Nonrelative
Family name Given name 1 Head 5 Grandchild (or great)
2 Spouse 6 Parent 1M 00
02 3 Son/dau 7 Other relative 2 F
4 sP of son/dau 8 Nonrelative
Family name Given name 1 Head 5 Grandchild (or great)
2 Spouse 6 Parent 1M 00
o 3 Son/dau 7 Other relative 2 F
4 SP of son/dau 8 Nonrelative
Family name Given name 1 Head 5 Grandchild (or great)
2 Spouse 6 Parent L 00
o4 3 Son/dau 7 Other relative 2 F
4 SP of son/dau 8 Nonrelative
Family name Given name 1 Head 5 Grandchild (or great)
2 Spouse 6 Parent 1M 0o
05 3 Son/dau 7 Other relative 2 F
L SP of son/dau 8 Nonrelative .
Family name Given name 1 Head 5 Grandchild (or great)
2 Spouse 6 Parent 1M 00
o6 3 Son/dau 7 Other relative 2 F
4 SP of son/dau 8 Nonrelative
Family name Given name 1 Head 5 Grandchild (or great)
2 Spouse 6 Parent LI oo
o7 3 Son/dau 7 Other relative 2 F
4 SP of son/dau 8 Nonrelative
Family name Given name 1 Head 5 Grandchild (or great)
2 Spouse 6 Parent L 0o
o8 3 Son/dau 7 Other relative 5 F
4 SP of son/dau 8 Nonrelative
Family name Given name 1 Head 5 Grandchild (or great)
2 Spouse 6 Parent LI 00
09 3 Son/dau 7 Other relative 2 F
4 SP of son/dau 8 Nonrelative
Family name Given name 1 Head 5 Grandchild (or great)
2 Spouse 6 Parent T o0
10 3 Son/dau 7 Other relative 2 F
4 SP of son/dau 8 Nonrelative
ENUME RATOR After Z%sti?g the household and |(13) | have listed persons. Name each one. Have‘I missed anyone?
INSTRUCT 1ONS completing items 2 throggh 3, If YES qnd person 18 usual resident or has no usual residence elsewhere,
ASK the following question: add to item 2.

Page 2




Appendix 95
Exhibit F-3-3, BOOKLET SHORT-FORM QUESTIONNAIRE FOR 1980 CENSUS OF POPSTAN--Continued
MARITAL STATUS MARRIED ' 4
FEMALES IS .. .'S MOTHER LIVING? IS .. .'S FATHER LIVING?
1 Married 4 Widowed If husband lives 1 Yes If mother livee 1 Yes If father livee
in thie AU, in this HU, in thies HU,
2 Divorced 5 Never enter hie line 2 No enter her line 2 No enter hie line
married number. number; if livee number; i1f lives
3 Separated 3 Does not elsevhere, 3 Does not eleewhere;
If husband livee know eirele 00. know eircle 00.
If MALE or code 2, 3, 4, or elsewhere,
5, ekip to 8. eirele 00. If NO or DOES If NO or DOES
NOT KNOW, skip NOT KNOW, end «
to 10. interview for u
thie person. -
z
w
z
r
(6) (7) (8) (9) (10) (11) (12)
1 Mar 4 wid
00 1 Yes 00 1 Yes 00
2 Div 5 NM 2 No 2 No 01
3 Does not 3 Does not
3 Sep know know
1 Mar 4 Wid
00 1 Yes 00 1 Yes 00
2 Div 5 NM 2 No 2 No 02
3 Does not 3 Does not
3 Sep know know
1 Mar 4 wid
00 1 Yes 00 1 Yes 00
2 Div 5 NM 2 No 2 No 03
3 Does not 3 Does not
3 Sep know know
1 Mar L wid
00 1 Yes 00 1 Yes 00
2 Div 5 NM 2 No 2 No 04
3 Does not 3 Does not
3 Sep know know
1 Mar 4 Wid
00 1 Yes 00 1 Yes 00
2 Div 5 NM - 2 No 2 No 05
3 Does not 3 Does not
3 Sep know know
1 Mar 4 wid
00 1 Yes 00 1 Yes 00
2 Div 5 NM 2 No 2 No 06
3 Does not 3 Does not
3 Sep know know
1 Mar 4 wid
00 1 Yes 00 1 Yes 00
2 Div 5 NM 2 No 2 No 07
3 Does not 3 Does not
3 Sep know know
1 Mar L wid
00 1 Yes 00 1 Yes 00
2 Div 5 NM 2 No 2 No 08
s 3 Does not 3 Does not
3 Sep know know
1 Mar 4 Wid
00 1 Yes 00 1 Yes 00
2 Div 5 NM 2 No 2 No 09
3 Does not Does not
3 Sep know know
1 Mar 4 wid
00 1 Yes 00 1 Yes 00
2 Div 5 NM 2 No 2 No 10
3 Does not 3 Does not
3 Sep know know
(14) If listing ie continued on additional (15) If only nonrgeidgnta are living here,
questionnaire, mark X in thig eirele, —————= mark X in this circle. —_—
Complete items H-1 to H-10 on back.

Page 3
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Exhibit F-3-3,

Appendix

BOOKLET SHORT-FORM QUESTIONNAIRE FOR 1980 CENSUS OF POPST,

--Continued

ALL HOUSING UNITS

H-1 TYPE OF LIVING QUARTERS H-6. HOW MANY ROOMS ARE IN THIS UNIT?
1 - Conventional HU
2 - Improvised HU (makeshift shelter of waste
materials, barn, cave, warehouse, etc.)
. rooms
3 - Mobile HU {tent, boat, wagon, etc.)
4 - Collective quarters . .
End interview.
5 - None (for homeless)
H-2. NUMBER OF HOUSING UNITS IN THIS HOUSE (BUILDING) H-7. 1S THIS UNIT OWNED BY SOMEONE LIVING IN IT OR IS
1 - 1 unit, detached IT RENTED?
2 - 1 unit, attached OCCUPIED:
3 -2 to b units 1 - Owned or being bought - End interview.
4 -5 to 9 units 2 - Rented for cash
5 - 10 units or more 3 - Rent free or other arrangement - End interview.
H-3. WALLS - Main construction material of outer walls 4 - VACANT - Skip to H-9
of this house (building)
1 - Stone, cement, stucco, brick H-8. WHAT IS THE AMOUNT OF RENT PAID MONTHLY?
2 - HMetal Round to the nearest goldar.
3 - Wood
4 - Bamboo, leaves, reed, mud
goldars
S - Other material End interview.
H-4. ROOF - Main construction material of roof on this
house (building)
1 - Stone, cement, brick, tile, slate VACANT UNITS
2 - Metal H-9. VACANCY STATUS
3 - Wood
4 - Bamboo, leaves, reed, mud 1 - For rent or sale
S - Other material or none 2 - Not for rent or sale
H-5. FLOORS - Main construction material of floors in this
housing unit H-10. CONDITION OF VACANT UNIT
1 - Stone, cement, lime
2 - Tile, slate, marble 1 - Habitable for year-round use
3 - Wood 2 - Habitable for seasonal use
4 - Leaves, reed, mud 3 - Not habitable
S5 - Other material
Notes

Page 24




Appendi x 97

Exhibit F-3-4. BOOKLET LONG-FORM QUESTIONNAIRE FOR 1980 CENSUS OF POPSTAN

FORM PH-5 MINISTRY OF ECONOMY
(August 1979) NATIONAL STATISTICAL OFFICE BOOK OF .
CONFIDENTIALITY - This ingquiry is
required by law. The information
POPSTAN 1980 CENSUSES OF POPULATION AND HOUSING required by law. e information
lONG FORI and cannot be used for taxation,
investigation, or regulation.

This book is the property of the Popstan Government.
NOTICE TO FINDER If found, please return to the nnearest post office.

POSTMASTER: Return to the National Statistical Office, Ministry of Economy, St. Regis.

L L
A. PROVINCE y CODE B. DISTRICT { CODE
| ]
:; !
C. BARRIO/VILLAGE { CODE D. PLACE | CODE
| )
L 1
E. WARD/TRACT CODE F. BLOCK NO. G. CL AREA NO. H. TYPE OF PLACE
. METRO AREA J. EANO. K. SERIAL NO. L. INMATES
1] Yes 2 [ No

M. ADDRESS OR LOCATION

N. NOTES

PRINCIPAL RESPONDENT

LINE NUMBER OF PRINCIPAL RESPONDENT

DATE OF INTERVIEW

ENUMERATOR'S NAME

BEST AVAILABLE COPY
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Exhibit F-3-4, BOOKLET LONG-FORM QUESTIONNAIRE FOR 1980 CENSUS OF POPSTAN--Continued
WHAT IS THE NAME OF THE HEAD OF THIS HOUSEHOLD? WHAT IS .. .'S RELATIONSHIP TO THE HEAD OF SEX AGE AS
NAMES OF ALL OTHER PERSONS WHO USUALLY LIVE HERE? | TH!S HOUSEHOLD? oF LT
BE SURE TO INCLUDE BABIES AND ELDERLY PERSONS. Interpret categories 3 to 7 to mean
MEMBERS OF THE HOUSEHOLD AWAY ON VACATION? relationship to head or spouse. If under
ON BUSINESS? IN THE HOSPITAL? | Head 5 Grandchild or great- 1 year,
ANY PERSONS WHO HAVE NO USUAL RESIDENCE ELSEWKERE? |, ¢ . grandchild eirele 00.
List in thie order: of head 6 Parent
Head 3 Son/daughter 7 Other relative
« Spouse of head 4 Spouse of 8 Nonrelative
w Never married children of head/spouse (by age) son/daughter
z Ever married children of head/spouse and their
z families (by age)
w Other relatives of head/spouse
= Nonrelatives
(n (2) (3) ()] (5)
Family name Given name 1 Head 5 Grandchild (or great)
2 Spouse 6 Parent L 00
o 3 Son/dau 7 Other relative 2 F
4 SP of son/dau 8 Nonrelative
Family name Given name 1 Head 5 Grandchild (or great)
2 Spouse 6 Parent 1M 00
0z 3 Son/dau 7 Other relative 2 F
4 SP of son/dau 8 Nonrelative
Family name Given name 1 Head 5 Grandchild (or great)
2 Spouse 6 Parent L 00
o 3 Son/dau 7 Other relative 2 F
4 SP of son/dau 8 Nonrelative
Family name Given name 1 Head 5 Grandchild (or great)
2 Spouse 6 Parent voH 00
04 3 Son/dau 7 Other relative 2 F
4 SP of son/dau 8 Nonrelative
Family name Given name 1 Head 5 Grandchild (or great)
2 Spouse 6 Parent T oH 00
0 3 Son/dau 7 Other relative 2 F
4 SP of son/dau 8 Nonrelative
Family name Given name 1 Head 5 Grandchild (or great)
2 Spouse 6 Parent L 00
08 3 Son/dau 7 Other relative 2 F
4 SP of son/dau 8 Nonrelative
Family name Given name 1 Head 5 Grandchild (or great)
2 Spouse - 6 Parent L 00
o7 3 Son/dau 7 Other relative 2 F
4 SP of son/dau 8 Nonrelative
Family name Given name 1 Head 5 Grandchild (or great)
2 Spouse 6 Parent LI 00
8 3 Son/dau 7 Other relative 2 F
4 SP of son/dau 8 Nonrelative
Family name Given name 1 Head 5 Grandchild (or great)
2 Spouse 6 Parent L 00
9 3 Son/dau 7 Other relative 2 F
4 SP of son/dau 8 Nonrelative
Family name Given name 1 Head 5 Grandchild (or great)
2 Spouse 6 Parent 1M 00
10 3 Son/dau 7 Other relative 2 F
4 sP of son/dau 8 Nonrelative
ENUMERATOR After listing the household and [(13) | have listed persons. Name each one. Have | missed anyone?

INSTRUCT I ONS

completing items 2 through 3,
ASK the following question:

If YES and person 18 usual resident or has no usual residence elsewhere,
add to item 2.

- a
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Exhib{t F-3-4. BOOKLET LONG-FORM QUESTIONNAIRE FOR 1980 CENSUS OF POPSTAN--Continued
MARITAL STATUS MARRIED ' o
FEMALES IS .. .'S MOTHER LIVING? IS .. .'S FATHER LIVING?
1 Married 4 Widowed If husband lives 1 Yes If mother lives 1 Yes If father lives
in this HU, in this HU, in this HU,
2 Divorced 5 Never enter his line 2 No enter her line 2 No enter his line
married number. number; i1f lives number; if livee
3 Separated 3 Does not elsewhere, 3 Does not elsewhere;
If husband lives know eirele 00. know eirele 00.
If MALE or code 2, 3, 4, or elgewhere,
5, skip to 8. eirele 00. If NO or DOES If NO or DOES
NOT KNOW, ekip NOT KNOW, end «
to 10. interview for w
thig person. £
=z
wi
=z
ot
(6) (7) (8) (9) (10) (11) (12)
1 Mar L wid
00 1 Yes 00 1 Yes 00
2 Div 5 NM 2 No 2 No 01
3 Does not 3 Does not
3 Sep know know
1 Mar L wid
00 1 Yes 00 1 Yes 00
2 Div 5 NM 2 No 2 No 02
3 Does not 3 Does not
3 Sep know know
1 Mar 4 wid
00 1 Yes 00 1 Yes 00
2 Div 5 NM 2 No 2 No 03
3 Does not 3 Does not
3 Sep know know
1 Mar 4 wid
00 1 Yes 00 1 Yes 00
2 Div 5 NM 2 No 2 No 04
3 Does not 3 Does not
3 Sep know know
1 Mar b wid
00 1 Yes 00 1 Yes 00
2 Div 5 NM 2 No 2 No 05
s 3 Does not 3 Does not
3 Sep Kknow know
1 Mar L wid
00 1 Yes 00 1 Yes 00
2 Div 5 NM 2 No 2 No 06
3 Does not 3 Does not
3 Sep know know
1 Mar 4 Wid
00 1 Yes 00 1 Yes 00
2 Div 5 NM 2 No 2 No 07
s 3 Does not 3 Does not
3 Sep know know
1 Mar 4 wid
00 1 Yes 00 1 Yes 00
2 Div 5 NM 2 No 2 No 08
s 3 Does not 3 Does not
3 Sep know know *
1 Mar 4 wid
00 1 Yes 00 1 Yes 00
2 Div 5 NM 2 No 2 No 09
3 Does not 3 Does not
3 Sep know know
1 Mar 4 wid
00 1 Yes 00 1 Yes 00
2 Div 5 NM 2 No 2 No 10
s 3 Does not 3 Does not
3 Sep know know

(14)

If listing is continued on additional
questionnaire, mark X in this circle. ————

(15)

If only nonresidente are living here,

mark X in this circle.

Complete items H-1 to H-10 on back.

O

Page 3
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Exhibit F-3-4, BOOKLET LONG-FORM QUESTIONNAIRE FOR 1980 CENSUS OF POPSTAN--Continued
a. Line |b. Last name c. First name ALL FEMALES 12 YEARS OR OLDER
No.
24, How MANY CHILDREN HAVE BEEN BORN ALIVE TO .. .7
00 None - Skip to 39
Children
] 25. HOW MANY SONS HAVE BEEN BORN ALIVE TO .. .?
T A . 00 None - Skip to 29
16. IN WHAT PROVINCE WAS .. . BORN? Sons
Province
03 Artesia 18 Hali 33 Matanga OF THESE SONS, HOW MANY -
26. ?
06 Copal 21 Kerac 36 Patan 6. ARE LIVING IN THIS HOUSING UNIT
09 Dari 2L Lacuna 39 Rift 27. ARE LIVING ELSEWHERE?
12 Eris 27 Laya 42 Terra 28. HAVE DIED?
15 Girda 30 Lira 45  Tumar 29. HOW MANY DAUGHTERS HAVE BEEN BORN ALIVE TO .. .?
Foreign country 00 None - Skip to 33
46 Endar 48 Congo 50 Roco 52 Other Daughters
47 Victoria 49 Bolu 51 Malay
OF THESE DAUGHTERS, HOW MANY -
17. S?ZTE?2$7HAS .. . LIVED CONTINUOUSLY IN .. . (name) 30. ARE LIVING IN THIS HOUSING UNIT?
1 Always; born here - Skip to 19 4 2 up to 5 years 31. ARE LIVING ELSEWHERE?
2 Less than 1 year 5 5 years or more 32. HAVE DIED?
3 1 up to 2 years 33. IN WHAT YEAR DID .. .'S LAST LIVE BIRTH OCCUR?
18. IN WHAT PROVINCE DID .. . LIVE BEFORE MOVING TO THIS Year
DISTRICT?
Province 34, IN WHAT MONTH DID .. .'S LAST LIVE BIRTH OCCUR?
03 Artesia 18 Hali 33 Matanga 01 January 05 May 09 September
06 Copal 21 Kerac 36 Patan 02 February 06 June 10 October
09 Dari 24 Lacuna 39 Rift 03 March 07 July 11  November
12 Eris 27 Laya 42 Terra 04 April 08 August 12 December
15 Girda 30 Lira 45  Tumar 35. WAS THIS CHILD A BOY OR GIRL?
Foreign country 1 Boy
46 Endar 48 Congo 50 Roco 52 Other 2 Girl
47 Victoria A3 Bolu 51 Malay 36. IS THIS CHILD STILL LIVING?
19. WHAT LANGUAGE DOES .. . SPEAK MOST OFTEN AT HOME? For chil- 1 Yes - Skip to 39
dren under 2, indicate the language most likely to learn. 2 No
1 Popstani 3 Womba 5 Sino 7 Victorian 37. IN WHAT YEAR DID HE/SHE DIE?
2 Betti 4 Ronda 6 Endari 8 Other
. . Y
If Popstani and person is under 12 years, END INTERVIEW ear
gz:ptZzszgerson. If Popstanti and person is 12 or older, 38. (N WHAT MONTH DID HE/SHE DIE?
20. DOES ... SPEAK POPSTANI? 01 January 05 May 03 September
X 02 February 06 June 10 October
1 Yes If person is under 12 years, END INTERVIEW
2 No For this person. 03 March 07 July 11 November
ALL PERSONS 12 YEARS OR OLDER oh April 08 August 12 December
21. HAS .. . EVER ATTENDED SCHOOL? 39. MARITAL STATUS
1 Yes 1 Married, divorced, separated, widowed
2 No - If female, skip to 24; if male skip to 43. 2 Never married - Skip to 43
22. WHAT IS THE HIGHEST GRADE OR YEAR THAT .. . HAS ATTENDED? 40. HAS ... BEEN MARRIED MORE THAN ONCE?
Primary 01 02 03 04 05 1 Yes
Middle 06 07 08 2 No - skip to 42
. L1. DID .. .'S FIRST MARRIAGE END BECAUSE OF THE DEATH OF HER
High school 09 10 1M 12 HUSBAND?
University 13 14 15 16 17+ 1 Yes
23. DID .. . COMPLETE THIS GRADE OR YEAR? 2 No
1 Now attending this grade/year 42. DATE OF (FIRST) MARRIAGE
2 Completed this grade/year If MALE, skip to 43.
3 Did not complete this grade/year Month and year

Page 4
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Exhibit F-3-4, BOOKLET LONG-FORM QUESTIONNAIRE FOR 1980 CENSUS OF POSPTAN--Continued
ALL PERSONS 12 YEARS OR OLDER S1. WHAT WAS .. .'S PRINCIPAL JOB DURING JUNE?
43. DURING JUNE WHAT WAS .. . DOING MOST OF THE TIME? Describe the specific kind of work that .. . uae doing such
as: making elay pots, teaching primary school, servant,
1 Working - Skip to 51 driving a truck, midwife, farm helper, fruit picker, etc.
2 Own housework
3 Going to school 52. N WHAT KIND OF BUSINESS OR INDUSTRY WAS THIS?
% On vacation Describe the specific type of business or industry such
5 Other - Specify as: farm, automobile repair shop, primary school, bus
company, coal mine, wholesale grain company, private home
Lh. DID .. . DO ANY WORK AT ALL DURING JUNE NOT INCLUDING (servant), Armed Forces, etc.
OWN HOUSEWORK?
1 Yes - Skip to §1
2 No 63. FOR THIS JOB WAS .. . --
1 Employee of private company or business for pay or wages
45. EVEN THOUGH .. . DID NOT WORK DURING JUNE, DID HE/SHE .
HAVE A JOB OR BUS!INESS? 2 Government employee - National or local
3 Employer with paid employees
1 Yes 4 Self-employed or own-account worker
2 No - Skip to 47 5 Unpaid worker in family farm or business
46. WHY WAS .. . ABSENT FROM WORK DURING JUNE? 6 Armed Forces )
1 Own illness 54, IN ADDITION TO THE JOB DESCRIBED ABOVE DID .. . ALSO WORK
2 Bad weather AT OR HAVE ANY OTHER JOB IN JUNE?
3 Vacation Skip to 51 1 Yes
4 1abor dispute 2 No - skip to 58
5 Personal reasons 55. WHAT KIND OF WORK DID .. . DO IN THIS (SECOND/LAST) JOB?
6 Seasonal factors Describe the speeific kind of work that .. . was doing such
as: making clay pots, teaching primary school, servant,
7 Has new job - to start in 30 days driving a truck, midwife, farm helper, fruit picker, ete.
8 Temporarily laid off
9 Other - Speeify
56. IN WHAT KIND OF BUSINESS OR INDUSTRY WAS THIS?
47, P R A . .
7. WAS LOOKING FOR WORK DURING JUNE? Describe the specific type of business or industry such
1 VYes as: making elay pots, teaching primary school, servant,
compary, coal mine, wholesale grain company, private home
2 No (servant), Armed Forces, ete.
48, WOULD .. . HAVE TAKEN A JOB IN JUNE?
1 Yes - Skip to 50 57. FOR THIS (SECOND/LAST) JOB WAS ... --
2 No 1- Employee of private company or business for pay or wages
49. WHAT WAS .. .'S REASON FOR NOT (LOOKING FOR/TAKING) A JOB 2 Government employee - National or Tocal
IN JUNE? 3 Employer with paid employees
1 Found job 4 self-employed or own-account worker
2 Illness 5 Unpaid worker in family farm or business
3 Family responsabilities 6 Armed Forces
4 Attending school 58. If NO in 44, skip to 59.
0 . DURING JUNE HOW MANY HOURS DID .. . USUALLY WORK PER WEEK
5 On vacation AT ALL JOBS NOT INCLUDING OWN HOUSEWORK?
6 Waiting to go back to old job
7 Does not want job Hours
8 Believes job not available 59. If CODE 3 or 4 in 50, skip to €1
Unab 1 K DURING 1979 HOW MANY WEEKS DID .. . DO ANY WORK? Include
9 Unable to wor paid holidaye, leave, and military service.
‘50. WHEN DID .. . LAST WORK--EVEN FOR A FEW DAYS? Weeks
1 Within the last 6 months 60.. DURING THESE________WEEKS WORKED [N 1979, HOW MANY HOURS
] January 1980 through June 1980 DID .. . USUALLY WORK PER WEEK?
l 2 6 months to 1 year ago Hours
! July 1979 through December 1979
3 1 year to 4 years ago Skip to 55 €1. FOR THE ENTIRE YEAR OF 1979 WHAT WAS .. .'S INCOME? Rownd
July 1976 through June 1979 to the nearest goldar.
4 5 years ago or more 00000 None
June 1976 or earlier
5 Never worked - Skip to 61 Goldars
|
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Exhibit F-3-4. BOOKLET LONG-FORM QUESTIONNAIRE FOR 1980 CENSUS OF POPSTAN--Continued
ALL HOUSING UNITS OCCUPIED UNITS
H-1 TYPE OF LIVING QUARTERS H-11. WAS THIS UNIT CONSTRUCTED IN THE LAST 12 MONTHS?
1 - Conventional HU 1 - Yes
2 - improvised HU (makeshift shelter of waste materials, 2 - No
barn, cave, warehouse, etc.)
3 - Mobile HU (tent, boat, wagon, etc.) H-12. IS THERE PIPED RUNNING WATER FOR THIS UNIT?
4 - Collective quarters 1 - Piped water inside building (structure)
5 - N (for homeless) Skip to H-19. 2 - Piped water outside building (structure)
one \Tor homeless within 100 meters
H-2. NUMBER OF HOUSING UNITS IN THIS HOUSE (BUILDING) 3 - Piped water outside building (structure)
1 - 1 unit, detached beyond 100 meters
2 - 1 unit, attached 4 - No piped water
3-2tohunits H-13. WHAT IS THE SOURCE OF DRINKING WATER FOR THIS UNIT?
4-5to3 units 1 - Pipe or pump inside building
5 - 10 units or more 2 - Pipe or pump outside building
H-3 z:#;sh;u::i?bﬁ??::;ggtion material of outer walls of 3 - Bottled or canned water
1 - Stone, cement, stucco, brick 4 - Closed well or closed spring
2 - Metal 5 - Open well or spring
3 - Wood 6 - River, lake, other
4 - Bamboo, leaves, reed, mud H-14. WHAT TYPE OF TOILET FACILITIES ARE AVAILABLE FOR THIS
5 - Other material UNIT?
H-4. ROOF - Main construction material of roof on this - z;ui:izoabet for exclusive use of the occupants
house (building) .
1 - Stone, cement. brick, tile, slate 2 - Flush toilet shared with occupants of another HU
’ ’ 1] »
2 - Metal 3 - Out~-house or out-building
3 - Wood 4 - Covered pit
4 - Bamboo, leaves, reed, mud 5 - Open pit, ditch, pail
5 - Other material or none 6 - Other
H-5. FLOORS - Main construction material of floors in this H-15. ﬁ:?I?TYPE OF BATHING FACILITIES ARE AVAILABLE FOR THIS
housing unit
_ 1 - Bathtub or shower with piped water for exclusive
! Stone, cement, Iﬁme use of the occupants of this HU
2 - Tile, slate, marble 2 - Bathtub or shower with piped water shared with
3 - Wood occupants of another HU
4 - Leaves, reed, mud 3 - Hand basin with piped water
5 - Other material 4 - Portable tub or basin
H-6. HOW MANY ROOMS ARE IN THIS UNIT? 5 - Other
rooms H-16. IS THERE A TELEVISION SET IN THIS UNIT?
1 - Yes
H=7. IS THIS UNIT OWNED BY SOMEONE LIVING IN IT OR IS IT 2 - N
RENTED? °
OCCUPIED: . H-17. WHAT KIND OF LIGHTING DOES THIS UNIT HAVE?
1 - Owned or being bought - Skip to H-11. 1 - Electric
2 - Rented for cash 2 - Gas
3 - Rent free or other arrangement - Skip to H-11. 3 - Kerosene
4 - VACANT - Skip to H-9. 4 - Other or none
H-8. WHAT IS THE AMOUNT OF RENT PAID MONTHLY? H-18. WHAT KIND OF FUEL 1S USED MOST IN THIS UNIT FOR
Round to the nearest goldar. COOKING?
1 - Electricity
—_— goldars -
Skip to H-11. 2 - Gas
VACANT UNITS 3 - Kerosene or oil
H-9. VACANCY STATUS 4 - Coal or charcoal
1 - For rent or sale > - Wood
2 - Not for rent or sale 6 - Other or none
H-10. CONDITION OF VACANT UNIT H-19. ARE ANY ARTICLES PRODUCED IN THIS UNIT FOR SALE OR
1 - Habitable for year-round use BARTER - NOT INCLUDING AGRICULTURAL PRODUCTS?
2 - Habitable for seasonal use 1= Yes
3 - Not habitable 2- Mo

Page 24
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FORM PH-2 (1980)

MINISTRY OF ECONOMY

JULY 1979 Phase 1 Questionnaire NATIONAL STATISTICAL OFFICE
POPSTAN 1980 CENSUSES OF POPULATION AND HOUSING
DISTRICT | BLOCK SERIAL EANUMBER CONFIDENTIAL — This inquiry is required by law. The information is accorded
NUMBER | NUMBER NUMBER confidential treatment and cannot be used for taxation, investigation, or regulation.
[ T | aetmacrs,

[N FON ROl FORNON Kol Ho) Line number of

ol|lo olololo|lo inmates principal respondent

Olo|lo|o|o|lo|®

olo|o|olo|o|e|@™

olo|o|o|o|o|e]|®

[ON KON ROR RN FOR Kol N6

olo|lo|lv|o|l®o|® :3:1‘:%:\."0 Date of interview

Ol DO @

olo|o|o|lo|o|a|®@"™

olo|o|o|o|o|a]®

ALL HOUSING UNLITS

H-1. Type of living quarters

O Conventional HU

@ Improvised HU (makeshift shelter of waste
materials, barn. cave, warehouse, etc.)

@ Mobile HU (tent. boat. wagon. et )

@ Collective quarters

@ None (for homeless)

} Skip to H-19

H-2. Number of housing units in this
house (buiiding)

@ 1 unit, detached
@@ 1 unit, attached
@ 2to 4 units

@ 510 9 units

@ 10 units or more

@ Stone. cement, stucco. brick
@ Metal
® Wood

(@ Bamboo, leaves, reed, mud

@® Other material

H-3. WALLS - Main construction material of
outer walls of this house (building)

H-4. ROOF - Main construction materisi
of roo! on this house (building)

@ Stone. cement. brick. tile. siate
D Metal
@ wood

(@® Bamboo, leaves, reed. mud

® Other material or none

H-5. FLOORS — Main construction material

of floors In this housing unit

@ Stone. cement, hme
@ Tile. state. marble
@ Wood

@ leaves. reed. mud

® Other matenal

H-8.

How many rooms are
in this unit?

rooms °

H-7. 13 this unit owned by someone
living in it or is it rented?

[CCICCICICINC IO CIC)
CHC IR R C I CIC RGN C
8BOOOPOOOLBOG

(O Owned or being bought —

@ Rented for cash

O Rent free or other arrangement

@ Vacant — Skip to H-9

H-8. What is the amount of
rent paid monthly?

Round to the nearest goldar

VACANT UNITS

H-9. Vacancy status

(@ For rent or sale

Skip to H-11

8BOO0OBOOOBOSL

— Skip to H-11

B8O OOOBOO

9P00060BBO6

@ Not for rent or sale

H-10. Condition of vacant unit?
Skip
ro

H-11
(@ Habnable for year-round use |-
@ Habutable lor seasonal use

® Not habitable

OCCUPIED UNITS

H-11. Was this unit constructed in the
iast 12 months?

O Yes
D No

H-12. ts there piped running water for
this unit?
Piped water inside building
(structure)

Piped water outside building
(structure} within 100 meters

@

Piped water outside building
(structure) beyond 100 meters

No piped water

[©]
(O]

H-13. What is the source of the drinking
water for this unit?

O Pipe or pump inside building
@@ Pipe or pump outside building
@ Bottled or canned water

@ Closed well or closed spring
@ Open well or spring

® River. lake. other

H-14. What type of toilet facilities are

avallable for this unit?

@ Flush toilet for exciusive use of
the occupants of this HU

@ Flush tolet shared with occupants
of another HU

@ Out-house or out-building

@® Covered pit

& Open pit, ditch, pail

@® Other

H-15. What type of bathing facilities are
avaltable for this unit?

( Bathtub or shower with piped water tor
exclusive use of the occupants of this HU

@ Bathtub or shower with piped water
shared with occupants of another HU

(D Hand basin with piped water

(® Portable tub or basin

@ Other

H-16. Is there a television sel in this
unit?

O Yes
@ No

H-17. What kind of lighting does this
unit have?

(D Electnc
@ Gas
@ Kerosene

@ Other or none

H-18. What kind of fuel is used most in this

unit for cooking
O Electricity
@ Gas
@ Kerosene or oil
(@® Coal or charcoal
@& Wood
@ Other or none

H-19. Are any articles produced in this
unit for sale or barter — not
including agricultural products?

@ Yes
@ No
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Exhibit F-5-1. OMR FORM--Continued

r ALL PERSONS PERSONS 5 YEARS AND
H What is the name of the head of this | Whatis ... 's Sex Age as Marital Married Is... s mother In what How meny | Does . . [What is the highest grade or|
household? relationship to of last status females living? country was | yesrs hea attend [yoar that . . . has
the head of this| 1 —Male birthday ... bom? .. lived school? completed?
Names of et other persons who household? 1—Marcied ifhusband | 1—Yes M mother contin-
usually live here? Be sure to include 2—Female | it under hves in hives 1n thus | 1—Popstan | uously 1—Yes None (N)
babies snd siderly persons. 1—-Head 1 year. |2—Dwvorced this HU, 2—No HU, enter n this 00
1itl 00. enter his her tre 2—Endar diatrict? 2—No
Members of the housshold awey on | 2—Spouse 3—Separsted| /ne 3—Does number Primary (P)
vecation? On business? in the of head number not 3—Victonia  |# under 1 Omnt of 01 02 03 04 08
hospital? 4—Widowed know  mother vear. fill00. | 35 years or
3—Son or if husband hves eise- | 4—Other oider Muddle (M)
Any persons who have no usual daughter 5—Never hves 1 No or where, fill 1 atweys, 06 07 08
residence elsewhere? ofhead/ -married elsa- DOES 00 fill 98.
spouse where, NOT High school (H)
List in this order 1! MALE or 1ili 00. KNOW, 09 10 11 12
Head 4—Other code 2. 3. 4. skip to
Spouse of head relative or 5. skip to P9 University (U}
Never marned chiidren of head or tp-7 13 14 16 18 17+
spouse (by age) S—Nonrelative \
Ever married children of head or 1t 04 or more. skip to P-14
spouse and their famulies (by age)
Other relatives of head or spouse
@| Nonrelatives of head or spouse
w
@
2
2
Z
u
P 1
:q' P P-2 P-3 P-4 P& 06 P-7 P8 P9 P-10 P11 P12
e " Dwead (@ ® @O Mar ©o® O® ®®
i 00
; lololoe OO [Oes OO |Orop OO NO
|
M- On
{' @Spouse (&) DOODow @ @ DD O Yes 0102 03 04 08
| [eley T {ONo D DEn O® POOOOO
\ ®®s
101 ®Son: Dau OO sep (O @ DD 06 0708
DS ® | Does ® | Dve O® MOOO
] not
i F wd
e®0m el @ ®®D W ® know ® OB Do 0910 1112
i DD D (D Oher [ole) HOOOO
i ®Nonrel [OIC oL ® ® ®®
: 1314 1616 17+
D@D | [©} ® OD VOO OOO
| DHead ® D DD Mar @® O® O© 00
OO OO [DOves Q® [OPwp QO NO
M H
D Spouse @ i DD@ow [€2] @ DD |DOves 0102 03 04 08
exier @ (DN @ [ DEnd [exlen) POOOOO
®Son/Dsu | @@ se ® ® ®®
02 08 0708
(ol | ® |@® Does S DV O® MOOO
not
3
‘ @O0th re) :® OO®wu ® know ® OB [DNe 0910 1112
i [la) (& @ @ Other DD HOOOO
® Nonrel OO NM @ ® O®
1314 1616 17+
DD [©) ® O® Nlelolelele]
OHead i@@g@mv folo O® [le] 00
{leleloe QO |Oves OO | Orop OO NO
|
@ Spouse DM [ DD @ @ DD [Ores 0102 03 04 08
PO @ [DNo @ |DEnd [enfend POOOOO
@ SsonDau | OO sep (O DD 06 0709
03 D& ® |@ Does & ®Ove [ealen) MOOO
: not
@ 0th ret (DF ® ©KO Wid ® know ® O® (DN 0910 1112
@ @ @ [ Other [lead HOOOO
: @ Nonrel [OJO, OLLY ® ! ® o®
13141616 17+
| D@ @ jO) DD VOOOOO
OHead © @ KD Mar Q@ O©® OO 00
OO OO [Orves OO | Orop OO NO
Dspouse DOm DDDow @ D DD |Oves 0102 03 04 08
[exlen D | DNo O |Dens [eale>] POOOOO
@ Son/Dau @ @D Sep ® (O] flo) 06 0708
04 ol ® |® Does ® |®wve >® MOOO
H not
@omie  (DF GG T ® | wow ® OO DN 0910 1112
(@le @ @ | D Other [Glea) HOOOO
@Nonrel L OO ® ® >o®
H 1314 1516 17+
(Ol @ (O] D® VOOOOO
P-1a. It listing continued on page 4, fiil tha oval P-1b. TOTAL PERSONS — lhavelisted ___ persons. Have | misssd anyone?
M YES and person is usual resident or has no usuel residence elsewhere, add 1o P-1
O
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Exhibit F-5-1. OMR FORM--Continued
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—
OLDER FEMALES 12 YEARS AND OLDER PERSONS 12 YEARS AND OLDER
Cen How many How many of thess children How meny | During June
.'—. reed and children e now — children whet was . . . During June —
2 ® write? have been have been doing most of
— bom alve Living in Living Deesd? bom alive the time — Did...do | Waes .. Why was ... not | How many | In what business or Wes .. —
_,. 1—Yes to...7 this HU? olge- t0...in any work at| looking for | looking for hours per | industry was . . . °s princi-
1 —— where? 1/ NONE, | the tast 1—Working W not work? work? week did | pel job? 1—Employer
— 2—No 11 NONE. H NONE. 1it1 00. 12 months? Skip to including ... ugusily | t—Farming, forestry. (ER}
2 100 1ilt 00. H NONE, P23 own house- | 1 —Yes, 1-~Had job work ot ai #ishing, hunting
— and skip il 00. # NONE. work? End Skip to jobs, not 2—Employee
4 10 P19 11 00. 2—-0wn inter- P24 including | 2—Mining. quarrying for pay
 —— i housework 1—Yes view own house (EE)
- Ormut if Skip to for this | 2—Job not work? 3—Manufacturing
— - 50 yeers 3—Going to P-23 Pperson. svalsble 3—Set-
— 107 older school 4—Electricity, gas. water employad
2—No 2—No 3—Dud not or own
— 4—Something want job 5—Construction account
3 else worker
— i 4—Unable 1o 6—Wholesale or retail
— work trade. restsurant. hotel | 4—Unpad
famity
— 2 3 ord end 7—Transport, storage, worker
‘ interview for communication
—— { this person 5—Armed -4
— ! 8—Financial, business Forces |
. l'-rv-cn - (AF} [-]
— ; =
i 9—Public adminstration =3
— | 2
0—Socisl of personal W
— services Z
— ‘ P-13 P-14 P-16 P-16 P17 P18 P-19 P-20 P21 P-22 P-23 P-24 P-26 =5 .
—
— o® (OO oD SO o® @O® |OFarming (D ER
— (Glo] [olo] O® [olo] OO KD work @ Job OO  |[(DMining
— D Yes D [eales] DD D [ealea] (D Yes O Yes DD (D Manulg @ EE
— [e>] [e3] o5 (>} © | Ownhswi @ No 1ob DO (@ Ekc
(O] (O] ® @ (O] svaisble @® [ Consir D Seit
—
— @ (o] ® ® @ [ School @ Not want ®®  [@ Wnolesate or retan 01
— (@ No ® ® ® ® ® (@ No (@ No ®® [(DTransp @ Unpaid
[¢2] @ |@ Something (@ Unable O |® Finance
—— @ @ o alse N .
— ® ® ® ® ® o® @ ublic adm @ Al
— [ @ ® ()] ®» DD | Socal ser
o® [ole] ([Olo] O® [elo] OO [(OFarming DER -«
— oo | OO | CO | OO | O® |jOwen D son OO [@Mnng
— D Yes DD D [« 21 5] [oes] D D Yes QD Yes @D  |[®Manuly D EE
[e>] [e3] @ [e>] ®© D Own hswh @ No ob OO [@DEkec
— availabie
[O) @ @ @D (@ Constr @ Seit
—
) ® ® ® ® ko senool | Not want ®®  |® Wholesale or retanl 102
—
— D No ® ® ®© ® ® D No (@ No ®® |[OTansp @ unpaid
— &2 @ [e2) (e} @ @ Something (@ Unable OO |®Finance
o Public ad AF
m
(L] @ ® @ (O O® (@ Pubkca (]
® @ ® ® @ @D [© Social ser
—
— [wle) O® [>ld S OO OO |OFarming O Er
— [olo] [olo] (oo [olo] OO D Work @ Job OO |@Mang
(D Yes oD DD [e2]es) DD Q@ D Yes D Yes Q@ |OManutg D EE
(] o) > o) fe>) p Own hswk @ No job O® [®Ec
S—— available
(O] (O] (L] D (O] @@ | Consi CD Set
— 03
(] (&) (&) L] ® [ School D Not want ®® |@® Wholesale or retail
—
pm ® ® ® ® ® koNe  (@No ®® (@ @ unpara
—
[es] [es) (es) (e} @ @ Something @ Unable D@ |®Finance
— else
® ® ® ® ® ®® |® Publc adm D AF
—
[ [} [ [ [ DD [ Social ser
—
— ([wie] [wlel [elo) [l [©le] @@ [DFarming (O ER
(olo] oo (ol (olod (olo] pwm (D Job OO [@Mning
—
D Yes [e2]e)] [eale) OO [©2les] DD D Yes I Yes DD | Manuly D EE
—
- [¢>] [e>] (e} ()] (o)) L!)Ownhmk (D No j0b DO [®Eec
—— availlable
— - (] (0] ® @ ® OD | Consrr (D Sell
_— 104
4 (o) (V) ® ) ® KD School (D Not want ®® [® Wnolesale or retail
—
2 1D No @ ® ® ® @ (D No D No ®® [@Transp @ Unpaid
—
1 @ @ [e) @ @ @ Something @ unadle OD |@®Fnance
~ alse
4 (L) @ ® @ ® ®® |® Pubic agm @ AF
—
2 ® ® )] [ ® ® DD D Socrel ser
1 P P-1c. if only nonresidents are kiving here fik in the oval. Complete lems H-1to NSO P-28. Number of lines canceled. P-27. Populstien count after adit
— H-10 on trom USE
(e ONLY
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Exhibit F-5-1, OMR FORM--Continued
ALL PERSONS PERSONS 5 YEARS AND
What is the name of the hesd of this | Whatis . . . s Sex Ags s Marital Married Is. .. s mother In what How many | Does . . . What is the highest grade or|
household? relationship to of last stetus females Hving? country wes | years has attend year thet . . . has
the hesd of this| 1—Male birthday ...bom? | . . tived |school? |completed?
Namaes of st other persons wha household? 1—Marred | ifhusband| 1—Yes it mother contin-
ususily live here? Be sure 10 include 2—Female | If under lives i Ives i thus | 1 —Popstan | uously 1—Yes None (N)
bebies and siderly persons. 1—Hesd 1 yeer, |2—Divorced | this HU, 2—No HU, enter n this 00
fin 00. enter his her line 2—Endar district? 2—No
Members of the household sway on | 2—Spouse 3—Separated| /e 3—Does number. Primary (P}
vacation? On business? In the of head number not 3—Victoria | if under 1 Oma o 01 02 03 04 05
hospital? 4—Widowed know 1t mother yeer. fill00. | 35 yeers or
3—Son or 1/ husbend lives sisa- | 4—Other older. Middie (M}
Any persons who have no usust daughter 5 —Never hves 1 No or i always. 08 07 08
residence sisewhare? of ‘head/ -married | else- DOES fill 8.
spouse where, NOT High schoo! (H)
List 1n this order 1f MALE or £l 00. KNOW. 09 10 11 12
Head 4 —Other code 2. 3. 4 skip 1o
Spouse of head relative or 5, skip to P9 Untversity (U)
Never marned chidren of head or 24 13 14 16 16 17+
spouse (by sge) 5—Nonrelstive
Ever marnied chiidren of heed or 1 04 or more. skip to P-14
spouse and therr famibes (by age)
Other reiatives of head or spouse
| Nonrelativesof head or spouse
b3
P P2 p-3 P4 (X (X3 P.7 (X} (X p-10 P11 P12
DHead @@@pm-r @@ l©Olo] ©O© 00
OO OO [Drves OO [Orw ol NO
D spouse DM QDD ow @ @ DD |Dves 0102 03 04 05
o> - D |DNo @ | DeEng OO POOOOOC
®Son/Dau ® @D sep ® ® oo
05 06 0708
O @ |® Does ® Dwvie OE MO OO
not
Oth F wid
@Ot rel le3) CD(d@ ® know ® O® DN 0910 1112
®(# (] @ |@® Other (elo] HOOOO
®Nonrel ®TYONM @ ® ®®
1314 1816 17+
2] [©)] [ O® Neleolelele)
DHead DD SO mar @@ O® jolof 00
[lole OO [DYes OO [Drop OO NO
DSpouse DOm OO Dow (€] @ DD [Des 0102 03 04 05
o D DN @ |DEnd [e3]e 3} POOOOO
o8l ®son/Deu DDD sep @ O [olo] 08 0708
[l ® | Does D D O® MOOO
not
@ Oth rel DF OO wd ® know O ®D |[DNo 0910 1112
DD @ @ |@® Other [eolea HOOOO
® Nonrel QDO N @ ® o®
1314 1616 17+
®©D O] > (OO elelelele]
OHead @@ DO Mar O O® OO 00
clole OD |Oves OO |Orop DO NO
Dspouse OM DDDow @ 2] DD [Oves 0102 03 04 08
DD DO | DNe D [Dend [¢]en] POOOOO
Dson’Deu O DD sep ® (O] DD 08 0708
07 ®® ® [®0oes ® |ow o® MOOO
not
@O0 rel D F O o ® know ® OO DR 0910 1112
O @ O | D Other (Ll HOOOO
@ Nonrel @ DD NM @ ® o®
1314 1618 17+
DD @ ® O®® LOOOOO
OHead 1D @ DO Mar O® (Ol O 00
olole QDO [Oes OO [P [olel NO
Dspouse O™ DODow @ (3] DD [Oves 0102 03 04 05
[e3ley D |DNo ® |Deknd O® POOOOO
D son/Deu D@D sep @ O] DD 06 0708
08 ol @ |® Ooes D |®we o® MOOO
not
@Oth rel oF [OXO O ® Know ® OO DK 0910 1112
[kea @ O |Dother [ea]¢a) HOOOO
@ Nonrel DDDNM ® (O] o®
1314 1516 17+
DD @ ()] DD VOOOOO.
P-1a. it iisting continued on page 8, fill the cval. P-1b. TOTAL PERSONS — | have listed parsons. Have | missed snyone?
1t YES and person is usual resident or hes no usual residence sisewhere, add 1o P-1
(@]

(LR O

- N A =N &
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Exhibit F-5-1. OMR FORM--Continued

OLDER FEMALES 12 YEARS AND OLDER PERSONS 12 YEARS AND OLDER
1 ® Can ... | How many How many of thess chisddran How many (I During June
— read and childeen are now — children what was . . During June
2 write? have been have been | doing most of :
— born slive | Living in Living Desd? born alive the time — Did. .. do | Was. .. |Whywes. .not|How many | In what business or Was .. —
j [ J 1—Yes to...? his HU? alse- to...in any work st | looking tor | looking for hours per | industry was . . . ‘s princi-
1 — where? 1f NONE, | the last 1—Working all not work? work? week did pel job? 1—Employer
— 2—No i NONE. 1 NONE. £ill 00. 12 monthe? Skip 10 including .. ususly | 1 _Farming, forestry, (ER)
2 1ill 00 1ill 0. 1 NONE, £.23. own house- | 1—Yes, 1—Had job work at s fishing, hunting
4 — and skip fitt 00. ,I'd r‘%ﬂi work? End Skip to jobs, not 2—Employee
0P 19 . 2—0wn inter- P24 including | 24 ) for pay
— — housework 1—Yes view own house Mining. quarrying {EE)
— Oomit Skip to for this | 2—Job not work? 3—Manutacturing
- 50 years 3—Going to P23 person. svailable 3—Self-
— or older. school 4—Electricity, gas, water employed
2-No 2—No 3—-Dwd not of own
— 4-—Something want job 5—Construction account
else worker
4—Unabie to 6—Wholesale or retail
work trade. restaurant, hotel | 4—Unpaid
— famity
— 72 3 ord end 7—Transport, storage, worker
mnterview for communication
— this person S—Armed g
8—Financisl, b Foices ()
— ol I
— 3
9—Public administration 2
— 2
— 0—Socis! or personal (']
services Z
— P13 P-14 P18 P18 P17 P18 P-19 P-20 P-21 P-22 P-23 P-24 P28 -
— oo | o© | o© | O® | ©@ @@ |[@Faming (o1
— OO [olo] [olo] [ole] OO KD Work O Job OO @Mming
@ Yes oD @D [ealea) [eale] [e2Tex) O Yes Oves DD  [OMenutg D EE
[} ® @ [ex) @ @ Own hswh [@ No job ®® [@Eec
iladble 1
® ® ® @ ® ave ®® |®Consu (@ Sett
—
® ® ® [o) ® kD School @ Not want ®® |@®Wholesale or retst | 086
— | i
@ No ® ® ® ® ® (@ No O No ®® (®Transp @ Unpaid
— |
@ @ @ Something Unable (@ Finance 1
— @ (] @ Som ® D el , .
§ b F
— ® ® ® ® ® o® E<_|> ubhic adm &
—— ® O] ® @ ® D® | Social ser
O @® O® O® [OlO] ©® |DFarming OER
—
[olo] [olo] [olo] [olo] [olo] P Work @ Job OO |([@Mining
—
@ Yes DD DD [3]e] DD O® @ Yes D Yes D@ |[DManuig (@ EE
[e>] @ [e] [e5] @ [® Own hswk @ No job O® |[@Etec
@ - @ ® avaisble ®® |®consr ©set
@ @
® o) ® [©) ® KD School @ Not want ®® |@® Wholesale or retai 06
—
@ No ® ® ® ® ® D No @No ®O©® [@Tansp @ Unpaid
—
o) [©) @ @ @ @ something (@ Unable @@ (@ Finance
—— else
@ @ () @® ® @®@® @ Publc sdm 1 AF
—
® @ ® ® ® DD (@ Socl ser J
—
oo | o® | O® | O | oo OO | raming =Y
— \;
[olo} [olo] (olo} oo OO O work O Job OO |[@mining £
— (O Yes (e [ele] (le] (e o® O Yes O ves O® |DManuty |@ee
® o) o [e>) @ @ Own hswk D o job D® |[@Eec
avadable .
(O] (O} (O} (<] @ DO® | Consi D Selt
— 07
> > () > ® [® School ® Not want ®® |® Wholesale or retait
—
KD No ® ® ® ® ® k@ No (D No ®® |@Tanw }@® Unpaid
—
@ fes) [es) @ @ p Something @ Unable Q@ [® Finance
— eise
® ® ® ® @ @® KD Pubhc adm KD AF
—
D [©) (O] ® [} DD (D Social ser
— -
[l (el [l [l [eled OO |@Farming O R
—
(oo (olo [elo] [oler] (olo} F) Work D Job OO |[@Mning
(D Yes (Lle) []e] OO [©2]¢2] [l O Yes D ves Q@ | Manufg @ €€
- [e>) o) > > ® [k own hswk D No job O® |®Eiec
available
P— (] @ (O] @ @ @® [®Conste D Seit
4 > > (L) > ® KD Schoot C® Not want ®® [® Whotesale or retart 08
—
2 o no ® ® ® ® ® @ No |@No ®® [@Tenw @ unosis
—
1 @ @ @ @ @ [® Something [ Unable @ K® Fnance
— — else
4 [ _J ® @ ® ® @ (Ol Public adm KD AF
——
2 [0 [©)] [V [ [} DD Social ser
1 PY P-1c. Hf only nonresidents are living here fik in the ovel. Compiete items H-1 to Ve £-26. Number of lines canceied P-27. Population count atter edit
— H-10 on front. USE
(@] ONLY

PAGE &
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Exhibit F-5-1. OMR FORM--Continued
ALL PERSONS PERSONS 5 YEARS AND
What is the neme of the head of this | Whetia . .. s Sex Age s Marital Married ts. .. s mother In what How many | Does . .. |Whatis the highest grade or |
housshold? relationship to of last status females Hiving? country was | yeers has attond yoor thet has
the head of this| 1—Male birthday .. . bom? .. lived school? Jcompleted?
Nomes of ol other persons who housshold? 1—Married ffhusband| 1—VYes i mother contin-
usually live here? Be sure to include 2—Female | # under ves in lives 1 this | 1 —Popstan  luously 1—Yes None (N}
bebies and siderly persons. 1—Head 1 yeor, |2—Diwvorced | this HU. 2—No MU, enter n this 00
fill 00. enter his her hine 2—Ender district? 2—No
Members of the household sway on | 2—Spouse 3—Separated| /ne 3—Does number Pnimary (P}
vecation? On business? in the of head number not 3—Victoria | under 1 Ormut of 01 02 03 04 05
hospital? 4—Widowed know 1 mother year, fill 00. | 35 yeers or
3—Son or If husband| lives aise- |4—Other oider Middle (M)
Any persons who have no ususl daughter 5—Never hves i No or where. fill 1 always, 08 07 08
residence elsewhere? of head/ -marned oise- DOES oo fill 98.
spouse where, NOT High school (H)
List in ths order 1f MALE or fitt 00. KNOW, 09 10 11 12
Head 4—Dther code 2, 3, 4. skip (o
Spouse of hesd reiative or 5. skip to P9 University (U)
Never married children of head or P.7 13 14 186 18 17+
pouse (by sge} S5—Nonreistive
Ever marnied chiidren of head or 1 04 or more, skip to P-14
spouse and thew famihes {by sge)
Other reistives of head or spouse
tr] Nonrslatives of head or spouse
P-1 P-2 P-3 P-4 P8 P8 P-7 P8 P9 P10 P11 P12
DHead © @ DD Mar @ Oo® OB 0
OO OO [DOes OO |[OrPmw lolo NO
D spouse DOm ODODow @ @ DD DO ves 0102 03 04 06
[e3]e3 @ [DNo O | @End [e3¥e>] POOOOO
oo D son/Deu DD sep ® O] [olod 06 0708
E ol @ | Does D [ Dve O® MOOO
not
@ Oth rel F [BIO O] ® know ® ®O® |@No 0910 1112
D @ @ Other D HOOOO
® Nonrei [LIO OLLY ® ® ®®
13141618 17
| DD @ D D® vOOOOO |
! DHead D D DD Mer @ (Clo) O® 00
[olole OO [DOves OO [ Drop (ola) NO
@ spouse DM QDD ow @ D DD DO Yes 0102 03 04 05
O @ |DNe ® DeEnd [exles} P OOOOO
10l @ Son/Dau DDD sep [ (O] DD 08 07 08
DD ® | Does D Dve E® MO OO
not
@O0th rel DF ® OO W ® know ® O® |DNo 0910 1112
D @ O [@® Orher O HOOOO
 Nonrel [Llo oLl @ © O®
13141616 174+
D @® ® OS® VLOOOOO
OHead | Llolo oIt @@ O® OO 0o
OO OO |[Oves DO | Ora lolo] NO
D spouse KoM DDDow @ @ D |Oves 0102 03 04 05
[esles | @ |DNo O |@end [exTen] POOOOO
@ son/Dau O OD® Ser (O] (o) DO
06 0708
n L; O @ |® Does ® |®wvie o® MOOO
not
@O0th rel ¢ ® ®D wid ® know ® OO [ONe 0810 1112
[le D O (D Other eales] HOOOO
@ Nonrel DO NM ® ® o®
1314 16 18 17+
® D @D D O® VOOOOO
OHead @@ DO Mar D@ [Olo] [l 00
OOD OO |Oves OO [Oroe (ola) NO
D spouse O™ @@puw @ @ DD |Dves 0102 03 04 05
@ﬁ ® |©ho ® |@end > [Jelelalelsl
D Son/Dau @ @D sep @ O] OO 06 0708
12 ol ® (®0oes ® |®w ®>® MOOO
not
@ O0th rel KDF ® &K wid (O] Kknow ® ®O® [ONe 0910 1112
DD @ @ [D Other [ea]es] HOOOO
D Nonre @@F) NM @ @ [LIO]
1314 1618 17+
DD @ () S® LOOOOO
P-1a. i listing continued on the next form, fill the ovel. P-1b. TOTAL — | have listed persone. Have | missed anyone?
M YES and person is usual resident or has no usuel residence elsewhers, sdd ro P-1
@]

[‘FIGEi

|“N-‘..N-‘

- N b =N D
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OMR FORM--Continued

Appendix

109

OLDER FEMALES 12 YEARS AND OLDER PERSONS 12 YEARS AND OLDER ]
1 Py Con How many How many of these chikdren How meny | During June J
— read and children are now — childven what was Dunng June —
2 Py write? heve been havebeen | doing moet of ’
—— born slive Living in Living Dead? bomn alive the time — Did...do | Wes. .. Why was ... not | How many [ In what business or Wes . . —
4 ) t-Yes f[to...7 | thishu? | eise- to.. in any work a1 1ooking for | looking for hours per | industry was . .. ‘s princi-
1 — where? 1t NONE, | the test 1—Working ali not work? work? wesk did | pal job? 1—Employer
— 2-No 1 NONE. if NONE. fill 00. 12 months? Skip to including L. ususly (ER)
2 £iti 00 il 00. ¥ NONE. P23 own house- | 1—Yes. 1—Had job work st s | 1—Farming, forestry,
—— and skip fill 00. If NONE, work? £End Skip to jobs, not tishing, hunting 2 —Employee
4 L 10 P19 fill 00. 2—Own nter P24 including for pay
- | housework | 1—Yes vew own houss | 2—-Mining. quarrying {€E)
- Omut it Skip to ltor this | 2—Job not work?
- 50 yoars 3—Going to £ 23 person avaiable 3= Manutaciuting 3—Self-
——— or otder school employed
2-No 2-No 3—Did not 4—Electricury. gas. water or own
— 4—Something want job §—Construction account
eise worker
4—Unable 1o 6—Wholesale or retail
work 1rade. restaurant, hotet | 4—Unpaw
tamity
p— 2.3 or € end 7—Transport. storage, worker
nterview for communication
—— this person . 5—Armed o
8—Financial. business fForces  |w
_— services (AF) [
9—Public sdministration §
i {0— Social or personal <
— i services g
—— L pa3 P14 P-16 P-18 P17 P18 P-19 P-20 P-21 p-22 P.23 P-24 P-26 =
— i oo | oo | oo | co | oo ©® |©Farming ©en
— (el lolo] oo} QO OO KD Work @ Job OO |[@Miing
c— [O Yes (L) oD [lo) (2] [l D Yes D Yes D  [®Marutg D EE
c— (e3) [e2) 2] e-5] [e5] LD Own hswk @ No job O® |[@Elec |
— ( () @ ® ® (O} avauable ®® |®Const D sett ‘
— (&) @ (&) (&) ® b School (D Not want ®® |® Wholesale or retail 09
c— @ No ® ® ®© ® ®© b @D No D No ®® | Transp @ Unpaid
@ Something Unabl F
a— @] ] 2] [ea] S ™ @ Unable DO |®Fnance
— ®© ®© ® ® ® @® |® Public adm B AF
ar— (&) [©] [©] [©2] ©] @D |@ Social ser
[O1©) o® O© O (O] DO  (OFarming O ER
——
(ol (ol OO (@l OO D Work @ Job OO |[@Mining
@ ves oo oo o® @ o® L Oves  [Dves DD  |®Manuty @ ee
> [e>) ® > > Own hswk @ No job ®O® |@Elec
® ® ® ® ® avaieble O® | Constr © seit
—
o) (O} () () ® School @® Not wani ®® [® Wholesale or retail 10
—
@ No ® ® ® ® ® L} @No @No ®® |[@Tenw @ unpag
O——
Somethi Unabl F
— @ (@) () [¢5) [¢5) o ething @ Unable DD @ Finance
® ® ® ® ® @® |@ Public adm @ AF
——
® [©] ® @ ® @D @ Social ser
—
— oo | oo | oo [ oo | oo OO O faming Oer
— oo | oo | oo | oo | OO ©wen D Job OO  [@Minng
— O Yes [e)e) DD [le] [&2]e] (Ll L D Yes D ves @@ [® Manulg @ ee
) [e>) <>} > > Own hswk @ No job O® |@eec
—— available
(O] (O] (O] > > @@ | Consir D Sett
h Who I tal 1 1
— (3] (O] [©] (O] ® |® School (D Not want ®® |® Wholesale or retas
k> No ® ® ® ® ® L} D No D No ®® [ T1ranse @ unpas
Something Unable Finance
[e2] (e [es] (@] [¢s] b QD Unal DD (|® Finan .
— (L] ® (L] (L] @ ®® |® Public adm 1)
— [ [ [ @ (L) @® |@ Socia ser
[le) [elo] [l [l [ele] OO® | Farming O er
OO [olo] OO (@] OO pwm D Job OO [@DMinng
—
— O Yes [l (Ll [Ules] (ol [olea] D ves D Yes QD [DManuyg D EE
- (&) [e>] [e>] ()] & KD Own hswh @ No job DO |[@®Etec
— avalable
— - (O] (O] (O] (O] (O] @@ |® Consr D Selt
— 12
4 [ > [O) > ® kD School ® Not want O® |[@® wrolesate or retan
—
2 @ No ® ® ® ® ® @Ne @ No ®® |[®Tans @ Unpaid
—
1 D [es) [eo) D@ @ D Semething @ Unable O |® Finance
A oise Public adm AF
c— ® ® ® ® ® O® (D Publec [@
2___® (2] [©] [©) [O) ® DD  |@ Sociat ser
1 P P-1c. If only nonresidents are living here fill in the oval. Compiate items H-1 to NSO P-28. Number of hines canceled. P-27. Population count after edit
— H-10 on front USE |
o ONLY

PAGE 7 ‘
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Exhibit F-6-1., FLOW CHARTS FOR POPULATION EDITS

LEGEND

- Flow path

0ffpage connector

Onpage connector

Decision

Assign, compute,
or impute

End processing
of record

GUIDE TO TERMS

Assign: Insert into the record being edited an Married male's line: Line number of any previous
imputed or computed value male in the housing unit who reported

. . . . . . ried r marital s
First person in housing unit: First population married for marita tatus

record for a serial number MS: Marital status

HG: Higest grade completed Previous mother: Any previous female in the housing

Line: Line number of the record being edited unit who reported children ever born

. , Lo . .
Line of head: Line number of head of household Previous 223:: s line: Line number of any previous
Line of husband: Line number of husband as re-

ported in item P-6 Previous person: Any previous person in the housing

unit (with same serial number)--not simply
Line of mother: Line number of mother as re- the preceding person

ported in item P-8 Rel: Relationship

Line of spouse: Line number of any previous per-
son in the housing unit whose relation-
ship is reported as spouse

Valid entry: A value within the range of codes for an
item as defined on the questionnaire. For
example, the valid codes for marital status

Married female: Any previous female in the are 1 to 5:
housing unit who reported married for

X 1 = Married
marital status 2 = Divorced
Married male: Any previous male in the housing 3 = Separated
unit who reported married for marital 4 = Widowed
status 5 = Never married



Exhibit F-6-1.

Dupli-
cate line
numbers

1 person
household

tionship =
1, 2, 3, or bon

ecord

Appendix

FLOW CHARTS FOR POPULATION EDITS--Continued

Delete record

_.@

character-
istics in each

23
aracteristic:

blank in both

different and non

Keep first
record and
delete sec-
ond record

©

Assign next

available line
number to the
second record

O

Delete record
with most blanks

@

Inmate Yes

Assign INMATE
to relationship
in all records

Assign YES
to inmate

= NO P-3

No

Assign NO
to inmate

é

1m
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Exhibit F-6-1. FLOW CHARTS FOR POPULATION EDITS--Continued

First Yes Rela-
person in tionship =
HU HEAD

No

Other
Rela- Other
- Yes person edlited “Yes Blank entry
tlo::xsp earlier is In relationship person in HU

head = HEAD

No No

Assign HEAD
to relationship

Line
of mother =
line of head
in HU

es

No

Line

of mother =
line of spouse
of head

Assign

Yes SON/DAUGHTER
to relationship
if code ¥ 3

No
Rela- Assign
Sex = e of husband = es tionship of e | SPOUSE OF HEAD |
FEMALE - line of male husband = to relationship
HEAD If code ¥ 2
No No No
Rela-
tionship of ¢
husband = )
or 4
No
Assign
NONRELATIVE to
relationship if
code 3, 4, or 5
Rela- Assign
= line of hus- tionship OTHER RELATIVE

of wife =
3ork

band of female to relationship

if code # 4
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Exhibit F-6-1. FLOW CHARTS FOR POPULATION EDITS--Continued

Line =
line of mother
of head or
spouse

Assign

OTHER RELATIVE |
to relationship
if code ¥ 4

Re la-
tionship =
2 tob

Hot deck

relationship
2,3, 4,o0r5
by age and sex
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Exhibit F-6-1, FLOW CHARTS FOR POPULATION EDITS--Continued

Line Line of .
Yes of husband Yes children ever Yes .| ‘stngn FEMALE
> 00 born > 00 0 sex
No o o
Line .
Yes = line of hus- “Yes Children es Assign MALE
born alive =
band of female to sex
. blank
in HU
No No No
Rela- Yes er:;?i; HU Sex e
tionship = P POUSE OF = of spouse = s Assign FEMALE
HEAD = SPous MALE
HEAD
No o No

Sex
of spouse =
FEMALE

Y
s Assign MALE

&

No

Rela-
tionship = 1 Assign FEMALE
SPOUSE

G

Assign MALE

&
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Exhibit F-6-1. FLOW CHARTS FOR POPULATION EDITS--Continued

Children
born alive =
00 to 99

Children
“ living in HU =
00 to 99

Children
living elsewhere
= 00 to 99

Children
dead =
00 to 99

Children
born in last
12 months =
00 to 99

line of mother °
of other person

Line
of husband
= 00 or line

= line of hus-
band of female

\Yes

Assign FEMALE

Assign MALE

& ¢

Hot deck
sex by age
and relationship
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Exhibit F-6-1. FLOW CHARTS FOR POPULATION EDITS--Continued

Hot deck
Mari tal Age .
tatus = MARRIEDNYeS of wife = age di fference -
wife in HU 12 to 99 etween a

husband and wlfe

Computed age =
age of wife
plus difference

Years
in district =
ALWAYS

Com-
puted age >
years in dis-
trict

puted age >

highest grade
+ 4

Assign
computed age
as age

Hot deck dif-
ference between
a head and
son/daughter

Rela Other Age of
- in HU ge
tionship = SYeSamc” PCto WHTER s wm eldest child = SIS
HEAD of head 00 to 99
No No No
P-lc P-lc P-4c

Computed age =
age of
son/daughter
plus difference

i

Years
in district =
ALWAYS

Com-
puted age >

puted age >
highest grade
+ 4

Assign
computed age
as age
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Exhibit F-6-1. FLOW CHARTS FOR POPULATIOh EDITS--Continued

Marital Age Hot g?:$
status = MARRIED, of husband = :getw erence
usband in H 12 to 99 etween a

Computed age =

husband and wife

age of husband
minus difference

Line =
line of mother
of other person
in HU _~

Age of
eldest child =
00 to 99

Age of
eldest child =

line of mother
of other person

puted age 2
age of child

.00 to 99

Hot deck
age difference

Computed age =

be tween person
and eldest child

age of child
plus difference

Years
in district =
ALWAYS

P-Lb

Com-

puted age 2>
years in dis-
trict

puted age >
highest grade
A

Assign
computed age
as age
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Exhibit F-6-1,

Line
of mother =
line of other
person In

Appendix

FLOW CHARTS FOR POPULATION EDITS--Continued

Hot deck

age difference
between a per-
son and mother

Computed age =
age of mother
minus difference

Com~ Com-

puted age = puted age Yes
> 00 > 05
No No

Attending
school

Can
read and
write

Years
in district =
ALWAYS

Com-
puted age >
years in dis-
trict

Ye

puted age >

highest grade
+ 4

No

Yes

Com-
puted age
> 12

No

No
No
Economic

activity is
reported

No

Assign
computed age
as age

es

es

Yes



Exhibit F-6-1.

Rela-

QF HEAD

tionship =
SON/DAUGHTER

Age
of head =
12 to 99

Appendix

FLOW CHARTS FOR POPULATION EDITS--Continued

Hot deck age dif-
Yes ference between

a SON/DAUGHTER
AND HEAD

Computed age =
age of head
minus difference

Com-
puted age
> 00

No

Cam-
puted age
> 00

No

Attending
school

Can
read and
write

Years Com-
Yes in district = es puted age > Yes sutel age es
ALWAYS highest grade s
+ b 2
© No

$
Parcd;o9e 2 Ever es

ears o e married
trict

No

es

64

Economic
activity is
reported

No

Assign
computed age
as age
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Exhibit F-6-1. FLOW CHARTS FOR POPULATION EDITS--Continued

Rela-
tionship =
HEAD

Yes

Ever
married

s

Economic
activity is
reported

Hot deck age
by group > 12

Attending
school

Hot deck age
by group > 12

Hot deck age
by group < 5
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Exhibit F-6-1. FLOW CHARTS FOR POPULATION EDITS--Continued

Line
of mother = Age Yes Subtract age
line of other of mother = from age €s P-6
person in 12 to 99 of mother
No

Blank entry
in age

At
least one
child has age
00 to 99

Subtract age
of child from
age of person

line of mother

Difference
of other person

is > 11

Blank entry
in age
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Exhibit F-6-1. FLOW CHARTS FOR POPULATION EDITS--Continued

Marital
status =
MARRIED

Marital
status =
2 toh

Assign
MARRIED to
marital status

Assign

MARRIED to
marital status

= 00 or line
of male in

Other

Rela- ) Assign
tionship = person in HU™Yes MARRIED to -
= SPOUSE OF R
HEAD HEAD marital status

Other Hot deck
person in HU = marital status
SON/DAUGHTER by age and by

OF HEAD children in HU

Line
of husband
= 00

i Hot deck
a;:a?go to marital status
by age and by

marital status no children in HU

Hot deck (- P-4

marital status by
age and children
ever born
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Exhibit F-6-1. FLOW CHARTS FOR POPULATION EDITS--Continued

Rela-
tionship =
SPOUSE

Assign
MARRIED to
marital status

Assign
MARRIED to
marital status

Hot deck
marital status
by age and
relationship

&

of husband
= 00 or line

Assign
MARRIED to
marital status

&

Hot deck marital

status by age,
relationship,
and children

ever born
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Exhibit F-6-1.

Marital
ststus =
HARRIED

Blank entry
in line number
of husband

Appendix

FLOW CHARTS FOR POPULATION EDITS--Continued

Blank entry
in line number
of husband

Rela-
tionship =
HEAD

Rela-
tionship =
SPOUSE

Line
of husband
= 00

Line
of husband =
01 to 99

Other
person in HU
= SPOUSE OF
HEAD

Line
of husband
= 00

Line
of husband =
line of spouse
of head

Assign

line of spouse
of head to

line of husband

Assign 00 to
line of husband

Yes

Line
of husband =

line of head
in HU

Assign
line of head to
line of husband

of husband =

Assign 00 to
line of husband

line of male

Assign 00 to
line of husband
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Exhibit F-6-1. FLOW CHARTS FOR POPULATION EDITS--Continued

mother = 00
or line of female
in HU > 12

3 Assign YES

living =
2or3

Assign
DOES NOT KNOW

of mother =

line of female

Assign 00
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Exhibit F-6-1,

P-9

Country
of birth =
1 toh

Yes

Years
in district =
ALWAYS

Yes

No

in€
of mother >
00 and line of
other person
in HU

No

Assign
POPSTAN to
country of birth

Years
mother 1ived
in district =
ALWAYS

No

Age <
years mother
lived in dis~
trict

No

Country
of birth
of mother =
1 to k4

No

Appendix

FLOW CHARTS FOR POPULATION EDITS--Continued

0

Assign
POPSTAN to
country of birth

a

Assign
POPSTAN to
country of birth

d

Assign

mother's country
of birth to
country of birth

&

Years
in district
of head =

ALWAYS

No

Age
< years in
district of
head

No

Country
of birth
of head =
1 toh

No

Assign 41

POPSTAN to
country of birth

Assign

e head's country

| of birth to
country of birth
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Exhibit F-6-1. FLOW CHARTS FOR POPULATION EDITS--Continued

Hot deck

country of birth
by age and sex

Search for
eldest wife
with valid coun-
try of birth

of husband
line of other

line of mother
of other person

Husband's
country of birth
=1toh

Husband's

Hot deck
country of birth
by age and sex

Search for
eldest child
with valid coun-
try of birth

Assign

husband’'s coun-

try of birth to

country of birth

Assign
POPSTAN to
country of birth

No

Hot deck
country of birth
by age and sex
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Exhibit F-6-1.

Rela-
tionship =
HEAD

Hot deck
country of birth
by age and sex

Years
in district
> age of
child

Hot deck
country of birth
by age and sex

Assign
child's country
of birth to

country of birth

P-10

Appendix

FLOW CHARTS FOR POPULATION EDITS--Continued

Years
in district >
wife's years in
district

Hot deck
country of birth
by age and sex

Assign

wife's country
of birth to
country of birth
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Exhibit F-6-1. FLOW CHARTS FOR POPULATION EDITS--Continued

Years
in district =
ALWAYS

Country
of birth =
POPSTAN

Assign AGE
to years
in district

Years
in district =
00 to 97

Age <
years in dis-
trict

Assign AGE
to years I:Il’
in district

Line
of mother >
01 and mother
in HU

Years
in district
of mother =
ALWAYS

Country
of birth
of mother =
POPSTAN

Assign

ALWAYS
to years
in district

Assign AGE
to years
in district

Years
in district
-of mother =
00 to 97

Age <
years in
district of
mother

Assign years

in district of
mother to years
in district
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Exhibit F-6-1. FLOW CHARTS FOR POPULATION EDITS--Continued

Years
in district
of head =

ALWAYS

Years
in district
of head =
00 to 97

Age <
years in
district of
“head

Country
of birth
of head =
POPSTAN

Assign
ALWAYS

to years

in district

in district

in district

Assign Assign years
\ NOT REPORTED in district of hosion Ace
to years head to years Y

in district
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Exhibit C-2-1, INDIVIDUAL CENSUS REPORT

rorm PH-3 MINISTRY OF ECONOMY
{JANUARY 1980) NATIONAL STATISTICAL OFFICE

INDIVIDUAL CENSUS REPORT
POPSTAN 1980 CENSUSES OF POPULATION AND HOUSING

I——
CONFIDENTIAL - This inquiry is required by law. The information is accorded confidential treatment and cannot be

used for taxation, investigation, or regulation.

ENUMERATOR INSTRUCTIONS: Complete items A through O.

A. Enumerator’s name B. Date
C. Province | Code D. District ) Code
)
| :
]
E. Barrio/village | Code F. Place | Code
|
| l
1
G. Ward/tract code H. Block number 1. CL area number
J. Type-of-place code K. Metro area 1 Code L. EA number }
1
| :
1
M. Number or name of street or road i N. Serial number

0. House number, apartment number, location or description

The National Statistical Office is making every effort to take a complete and accurate 1980 Census. The Census Taker
was not able to obtain from you personally the information required for the Census. Please complete this form (items 1
through 15) as soon as you can, PLEASE PRINT. If this form is filled by someone else, the term ‘’your’’ opplies to the
person for whom this form is intended. Seal the completed form in the envelope provided. Do not mail the form; the
Census Taker will return in the next few days to pick it up. Thank you for your cooperation.

PLEASE PRINT

1. What is your full name? Enter family name first. 4, District of your usual residence

2. Where do you usually live; that is, where do you live 5. Barrio/village of your usual residence
most of the time?

1 = Usually live here
Go to I
2 - Have no usual place of residence

3 - Usually live elsewhere — Continue with 3.

3. Province of your usual residence 6. Urban place/hamlet of your usual residence

Continue on back

PREVIOUS PAGE BLANK
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Exhibit C-2-1. INDIVIDUAL CENSUS REPORT--Continued

Appendix

7. Address of your usual residence Give house number,
apartment number, street or road name, or other
description.

11. Who is head of the household at your usual place of
residence? Enter full name.

8. At your usual residence, what are the names of nearby
intersecting streets (roads)?

12. What is your relationship to the head of household
where you usvally live? Circle one.
1 — Head
2 — Spouse of head
3 — Son or daughter of head/spouse
4 — Other relative

5 — Nonrelative

9. At your usual residence, what are the names of nearby
landmarks (rivers, churches, schools, etc.)?

13. Sex Circle one.

1 — Male

2 — Female

14. What is your age as of last birthdoy? If under I year,
enter 00.

Years

10. At your usual residence, what are the names of two of
the nearest neighbors?

15. What is your maritel status? Circle one.

1 — Married
2 — Divorced
3 — Separated

4 — Widowed

5 — Never married




Chapter 7

Figure D-7e.
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MATCHING FORM
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Form PH-681
(NOVEMBER 1980)

MATCHING FORM

Name

Date

a. sTRAT| PROVIDIST-C | DIST-RC |BARR/V |PLACE | WARD/TR

39/ 42, 05 (053 006 077 /27 /6 2 L‘i[ﬂ/s Ky

BLK ITOPL IMA I EA NO. ISAMPL SEC ISER NO.

b. PHASE || ADDRESS ¢. PHASE | ADDRESS d. MATCH
240 LomMA RKRoAD 240 LOMA STREET coE_ FOR
21X in Phase | Initial Final match Phase |
S |col. A location match status status Rel. Sex Age Mar. Comments
(L[ (2) (3) (4) (5) (6) (7Y (8) (9) (10)
EA_/4%3 Match
01 >< serial &S | ‘0 Possible @_ Match H M 43 M
Line O Non-match 2 - Non-match
EA_/%F Match
02 >< serial_X$5 | 0 pPossible @_ Match S F 39 m
Line_ O& | 0 Non-match | 2 - Non-match | [
Ea /%3 O Match : FIRST Seeme€P Lice PossiBLE
03 >( Serial &S~ Possible L - Match S/O M A0 MM | mAten o LINE o4 CunnceD
Line 3% 93 |“0 Non-match - Non-match To Liwg oF wheN oy whs
@ noma MatTeHED T OUT-MoveR.
EA_/#3 | X Match
04 >< serial _¢S__ | o possible @- Match S/‘D F /3 NM
Line O Non-match 2 - Non-match
En__ /% 0 Match
05 X Serial o9 ﬂ Possible @- Match S/D F 7 wm
Line__©&%& | ’o Non-match | 2 - Non-match
A /47 | o Match
06 serial K5~ Possible @ Match S/o M T MM
Line__ o7 0 Non-match | 2 - Non-match
EA_/i.L O Match
07 Serial &5 X possible @ - Mateh S/b F 5 MM
Line O Non-match 2 - Non-match
EA O Match 1 - Match IsAm ReforTeDLY Livep
08 X Serial O Possible ¢ IN HUu FarR more€ THAN
Line )i Non-match @ - Non-match A YEAR.
EA O Match
09| — Serial O Possible 1 - Match
Line O Non-match 2 - Non-match
EA____ | O Match 1 - ch
erdal Possiple
/ﬂf\\~’//f;§:§>::zzif’ Nonp-fnatch - Non- L/A\\\,////,—‘\\\\_L//////_\\\\\‘///////\\\
50\ pur- |EA /¥ X Match _
4 MoveR) Serial X5~ | o Possible @ - Maten S/D Mm 18 aM
Line O Non-match 2 - Non-match
EA O Match
12 Serial O Possible 1 Match
Line O Non-match 2 - Non-match




STATISTICAL TRAINING DOCUMENT

Popstan )

A CASE STUDY FOR THE
1980 CENSUSES OF
POPULATION AND HOUSING

PART F: variations for Local
Conditions

{Ne.1) November 1883

U.S. Department of Commerce — BUREAU OF THE CENSUS

Page 32, Figure F-3c, col. 5, line 10
Reads: 170 to 130

Page 56, col. 2, (4.19)

Reads: g2(x") = 32482 (x';l),
h-1

Page 67, col. 2, para. 2, line 3

Reads: Chapter A-9, Data Processing
Considerations.

Page 72, col. 2, para. 2, line 1

Reads: The first three types of
reports can be

Page 81, col. 2, para. 2, line 19

Errata
Should read: 170 to 230

Should read: s8%(z") = 32482 (x';'l)
h

Should read: Chapter A-9, Data Processing.

Should read: The first two types of
reports can be

Reads: the houseing unit. To handle Should read: the housing unit. To handle

this slituation,

Page 83, col. 1, para. 2, line 16

Reads: and highest grade completed;
and if less than

Page 111, entire page

Page 119, entire page

Page 120, entire page

Page 124, entire page

Page 125, entire page

Page 127, entire page

this situation,

Should read: and highest grade completed;
and | f more than

Replacement page 111 attached

Replacement page 119 attached

Replacement page 120 attached

Replacement page 124 attached

Replacement page 125 attached

Replacement page 127 attached

\(lf



Exhibit F-6-1.

Dupli-
cate line
numbers

1 person

ecord

househo ld

tionship =
1, 2,3, 0orkon
twO Or more

ISP-TR-4F ERRATA SHEET (No. 1) November 1983

Appendix

FLOW CHARTS FOR POPULATION EDITS--Continued

Delete record

_..@

character~
istics in each

23
aracteristic
different and non
blank in both

Keep first
record and
delete sec-
ond record

S

Assign next
available line
number to the
second record

O

Delete record
with most blanks

__®

Yes

Assign INMATE
to relationship
in all records

Assign NO
to inmate

Assign YES
to inmate

1



Exhibit F-6-1.

Rela-
tionship =
SON/DAUGHTER
OF HEAD

1SP-TR-4F ERRATA SHEET (NO. 1) November 1983

Appendix

FLOW CHARTS FOR POPULATION EDITS--Continued

Hot deck age dif- Computed age =

ference between .
a SON/DAUGHTER age of head
AND HEAD minus difference

- Com-
puted age
> 00

es

No

Com-
puted age
205

No

Attending
schoo!

Yes es

puted age >
highest grade
4

No

Com=-
puted age >
years in dis-
trict

No

Yes

Ever
married

No

Economic
activity is
repor ted

No

Ass ign
computed age
as age

es

es

Yes

19
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Exhibit F-6-1. FLOW CHARTS FOR POPULATION EDITS--Continued

Rela-
tionship =
HEAD

Yes

Economic
activity is
reported

Yes Hot deck age
by group 2 12

Attending
school

Hot deck age
by group < 12
and > 5

Hot deck age
r by group < 5
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Exhibit F-6-1.

Marital
status =
MARRIED

Blank entry
in line number
of husband

8lank entry

—={ in line number

of husband

Rela-
tionship =
HEAD

Re la-
tionship =
SPOUSE

Line
of husband
= 00

Line
of husbend =
01 to 99

Appendix

FLOW CHARTS FOR POPULATION EDITS--Continued

Other
person in KU
= SPOUSE OF
HEAD

Line
of husband
= 00

Assign

line of spouse
of head to

line of husband

Assign 00 to
line of husband

Line
of husband =

line of head
in HU

Assign
line of head to
line of husband

P-7

of husband =

Assign 00 to
line of husband

tine of male

Assign 00 to
line of husband




Exhibit F-6-1.

Appendix

FLOW CHARTS FOR POPULATION EDITS--Continucd

ISP-TR-UF ERRATA SHEET (NO. 1) November 1983

Assign YES

Assign
DOES NOT KNOW

of mother =
line of female
in HU > 12
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Assign 00 to
line of mother

W



Exhibet F-6-1.

&

Hot deck
country of birth
by age and sex

Yes
No
Sex = Yes
FEMALE
No

= line of hus<
band of female

Yes

line of other
person in
HU

Search for
eldest wife

with valid coun-
try of birth

-4

Appendix

FLOW CHARTS FOR POPULATION EDITS--Continued

6f husband

line of mother
of other person

1SP-TR-UF ERRATA SHEET (NO. 1) November 1983

Assign

husband's coun-

try of birth to

country of birth

P—'ﬂ

Assign
POPSTAN to
country of birth

Hot deck
country of birtk
by age and sex

Search for
eldest child
with valid coun-
try of birth

No

Hot deck
country of birth
by age and sex
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