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o Chapter I.
INTRODUCTION

THE CURRENT POPULATION SURVEY

The Current Population Survey (CPS) is a household sample
Jrvey conducted monthly by the Bureau of the Census to pro-
ide estimates of employment, unemployment, and other char-
aeristics of the general labor force, of the population as a
#ole, and of various subgroups of the population.,

stimates Provided

The CPS was initially designed primarily to produce timely
stimates on a sample basis with measurable reliability for labor
wce data at the U.S. level each month. Although this sum-
qarizes the major objectives considered in designing the original
ample program, the CPS is now used for purposes well beyond
hose originally envisioned. Expanding needs for additiona! cur-
ent data by Government and other users have been met by
dding additional questions to the monthly interview, in part by
«ceasional supplementary inquiries. The survey covers the civil-
3n noninstitutional population of the United States.

The CPS provides a large amount of detail not otherwise
vailable on the economic status and activities of the population
of the United States. It is the only source of monthly estimates
f total employment, both farm and nonfarm; of nonfarm self-
mployed persons, domestics, and unpaid helpers in nonfarm
amily enterprises, as well as wage and salaried employees; and
ft the total unemployment, whether or not covered by unem-
sayment insurance. It is the only comprehensive source of infor-
mtion on the personal characteristics of the total population
both in and out of the labor force), such as age and sex, race,
narital and family status, veteran status, educationa! back-
round, and ethnic origin, »

"It provides the only available distributions of workers by the
wmbers of hours worked (as distinguished from aggregate or
werage hours for an industry), permitting separate analyses of
wurrtime workers, workers on overtime, etc., as well as being
he only comprehensive current source of information on the
xeupation of workers and the industries in which they work.

Intormation is available from the survey not only for persons
aarently in the labor force but also for those who are outside
he labor force. The characteristics of such persons—whether
naried women with or without young children, disabled per-
ions, students, older retired workers, etc.—can be determined.
information on their current desire for work, their past work
:xperience, and their intentions as to jobseeking are available
‘rom a subsample,

Data have been provided at the national level since the incep-
ion of the CPS, After a few years, data for the census regions
axre also provided. More recently, funds have become available
Jermitting expansion of the sample to increase the reliability of
dama for States and selected standard metropolitan statistical
areas (SMSA's). (See ch. Vi.) To improve the reliability of esti-
mates tabulated at levels below the census regions, some of the
monthly estimates are cumulated for publication as Quarterly
and annual averages.

National estimates from the CPS of the size, composition,
and changes in the composition of the labor force are published
each month by the Bureau of Labor Statistics in Employment
and Eamings [75). Estimates of the total and civilian labor
force are produced in considerable detail at the national level, in
most instances, by sex, race, and age. Unemployment rates are
given, in addition, by marital status and relationship to the
household head and by occupation and industry, duration of
unemployment, whether seeking full- or part-time work, reason
for unemployment, job search methods used, etc, The number
of persons employed is shown by agriculture and nonagricul-
tural industries, full- or part-time status, and hours worked by
major industry group and major occupational group.' Sea-
sonally adjusted data are provided for many of these series. In
addition, the CPS is the source of periodic studies of personal
and family income, migration, educational attainment, and
other demographic, social, and economic topics. {App. | sum-
marizes the subjects covered by the periodic studies during
calendar years 1975 and 1976.) ’

Several subsets of these estimates are published in less detail
as annual averages for the larger SMSA's and for States (73; 74].

Since 1968, the individual sample records from the CPS have
been made available in the form of computer tape files for
public use. These public use files contain all of the demographic
and economic information for each person in every interviewed
household in the survey; sufficient geographic information is
removed, however, t0 insure the confidentiality of the re-
spondent households. These microdata files have been increas-
ingly used by private and government researchers for a variety
of purposes, For example, proposed changes in various tax and
public assistance programs have been simulated using these files
to study the potential benefit to beneficiaries and costs to tax-
payers, before the programs are enacted.

The CPS is being used increasingly to meet legislative require-
ments for data to administer public programs. For example,
sample estimates of labor force data for the States are used to
allocate Federal funds to the States under the CETA program
{35]. For other programs, the Bureau of the Census now uses
special statistical techniques to prepare various income and
poverty estimates for the States from special tabulations of the
CPS and estimates from administrative data.

Summary of the Current CPS Samples

The present Current Population Survey comprises two sets of
samples. The national sample was originally designed to provide
estimates at the U.S. level, but also has been used to make
estimates for some of the larger States and SMSA’s. The State
supplement comprises additional samples selected within the
District of Columbia and several of the smaller States and is
designed to improve the reliability of estimates made for these
areas from the national sample.

The present CPS national sample consists of households and
persons in group quarters in 461 primary sampling units (PSU's)

where each PSU consists of an independent city or county or )

' A more complete summary of the tabulations is given in [70].
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two or more contiguous counties. The sam Ne of 461 PSU's
comprises 923 counties and independent <itns. In an average
month during 1975, the number of housing units or living quar-
ters designated for the national sample was about 58,000, of
which about 3,000 were found to be nonexistent, demolished,
or no longer used as living quarters. Of the remaining 55,000
units assigned for interview, about 45,000 were interviewed
households, 2,000 were households at which the members were
not available for interview and 8,000 were found to be vacant,
occupied by persons with usual residence elsewhere, or other-
wise not eligible for interview. For Survey purposes, a household
is defined as all the persons who occupy a housing unit. A
housing unit is a room or group of rooms intended for occu-

- Pancy as separate living quarters and having either a separate
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entrance or complete cooking facilities for the exclusive use of
the occupants.

The State supplementary samples were first introduced in
July 1975, At the end of 1976, the supplementary samples
included about 11,000 units assigned for interview each month.

HISTORY

The Current Population Survey had its origin in a program
set up 1 provide direct measurement of unemployment each
month on a sample basis. There were several earlier attempts to
estimate the number of unemployed using various devices, rang-
ing from guesses to enumerative counts. The problem became
especially pressing during the Economic Depression of the
1930's (8].

The Enumerative Check Census, taken as a part of the 1937
unemployment registration, was the first attempt to estimate
unemployment on 3 nationwide basis using probability sam-
pling. During the latter half of the 1930', the Work Projects
Administration (WPA), the Works Progress Administration
IWPA)} prior 10 1939, research staff began developing techniques
for measuring unemployment, first on a iocal area basis and
subsequently on a national basis, This research and the experi-
ence with the Enumerative Check Census led to the Sample
Survey of Unemployment which was started in March 1940 as a
monthly activity by the WPA [12}.

-

Major Changes in the Survey: A Chronology

In August 1842, responsibility for the Sample Survey of Un-
employment was transferred to the Bureau of the Census and in
October 1943, the sample was thoroughly revised. At that time,
the use of probability sampling was expanded to cover the
entire sample, and new sampling theory and principles were
developed and applied to increase the efficiency of the design
{20; 21, eh, 12, gec. Bl. The households in the revised sample

were in 68 PSU's, comprising 125 counties and independent |

cities. By 1945 about 25,000 housing " units were designated
for the sample, of which about 21,000 contained interviewed
households,

One of the most important substantive changes in the CPS
smple design took place in. 1954 when, for the same total
budget, the sample of PSU’s was expanded from 68 to 230,
——

*Before 1945, there was 8 larger sample with differential sampling
fates among the largest sample PSU’s.
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without change in the number of sample householdslza)‘Thi‘
redesigned sample, as a result of a more efficient system of fielg
organization and supervision, made it possible to Provide more
information per unit of cost, and thus increase the aceuracy of
published statistics, and made it possible to provide more re.
liable regional as well as national estimates for some character.
istics.

Since that time, a major revision in the sample has followeqd
each of the decennial censuses. These and other 'importam mog-
ifications in the Current Population Survey are included in the
following chronological list [70] : :

July 1945—Revision of CPS schedule. The questionnaire was
revised to introduce four basic employment status questions.
Before that time, the schedule did not contain specific question
wording. Special studies showed that this and other defects re-
sulted in the exclusion from the fabor force statistics of large
numbers of part-time and intermittent workers, particularly
unpaid family workers. The question wording of these four
items has been modified slightly since 1945, but the basic con-
tent has been unchanged.

August 1947—Revision in sample selection method. The
method of selecting sample units within a sample area was
changed so that each selected unit would have the same basic
weight in the tabulations. This change simplified tabulation and
estimation procedures,

July 1949—Introduction of special dwelling places. The sam-
ple coverage was extended to special dwelling places—hotels,
motels, trailer camps, etc. This led to improvements in the sta-
tistics, since residents of these places have characteristics dif-
ferent from the remainder of the population.

February 1952—Introduction of document sensing. The CPS
schedule was converted to a document-sensing card. In this pro-
cedure (replaced more recently by the FOSDIC system), entries
were made by drawing a line through the oval representing the
correct answer using a special pencil with electrographic led.
Punchcards were automatically prepared from the schedules by
a special documenting-sensing machine.

January 1953-Shift 10 1950 population census data for
ratio estimates. Starting in January 1953, population data from
the 1950 census were introduced into the Current Population
Survey estimation procedure. (See ch. V for a description of
these estimates.) Prior to that date, the ratio estimates had been
based on 1940 census relationships for the first-stage ratio esti-
mate and 1940 population census data brought forward to take
account of births, deaths, etc., for the second-stage ratio esti-
mate. In September 1953, “color” was substituted for “veteran
status” in the second-stage ratio estimate, making it feasible to
publish some separate, absolute numbers for persons by race,
whereas only percent distributions had previously been pro-
vided,

July 1953-Change to 4.8-4 rotation system. The present
sample rotation system was adopted whereby households are
interviewed for 4 consecutive months one year, leave the sample
for 8 months, and return for the same period of 4 months of the
following year. Prior to that time, households were interviewed
for 6 consecutive months and then replaced. The new system
provided some year-to-year overlap in the sample, thus improy-
ing the measurement of the statistics over time, (See ch. 111}
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DESIGN AND METHODOLOGY

September 1953—Conversion of tabulations’to high4peed

electronic equipment. This change speeded up the tabulations
considerably, made possible improvements in estimation
methods, and substantially expanded the scope and content of
the 1abutations for basic data and computation of sampling vari-
ability. A shift to more modern computers was made in 1959:
this process will continue as equipment is updated and replaced.

February 7954—Changeover to 230-area sample. The CPS
smple was expanded from 68 to 230 sample PSU’s, although
the overall sample size of 25,000 designated sample units was
vetained. The 230 areas comprised 453 countiel and inde-
pendent cities. At the same time, a substantially improved esti-
mation procedure {composite estimate) was introduced which
ook advantage of the large overlap in the sample from month
o month. These two changes improved the reliability of most
of the major statistics by an amount equiyalent to doubling the
ample size.

May 1955-Addition of monthly questions concerning part-
time workers. Monthly questions on the reasons for part-time
work were added to the standard set of employment status
items. This information had been coliected quarterly or less
frequently in the past and wes found to be valuable in studying
aurrent labor market trends.

Jufy 1965-Changes in survey week. The CPS survey week
wes changed to the calendar week containing the 12th day of
the month for greater consistency with the time reference of
other statistics in the employment field. Previously, the survey
week had been the calendar week containing the eighth day of
the month.

May 1956-Expansion to 330-area sample. The CPS was
expanded from a 230-PSU to a 330-PSU sample. The overall
" sample size was increased by roughly two-thirds to a total of
about 40,000 designated units (about 35,000 occupied units).
The expanded sample was located in 638 counties and inde-
pendent cities with at least some households in the 48 contig-
wous States. Alt of the former 230 areas were continued in the
expanded sample. The expansion increased the reliability of the
mejor statistics by around 20 percent and made possible publi-
cation of greater detail.

January 1957—-Change in employment status definition. Two
relatively smalt groups of persons, formerly classified as em-
ployed “with a job but not at work,” were assigned to different
classifications as a result of @ comprehensive interagency review
of the Government’s employment and unemployment data.
These groups were persons on layotf with definite instructions
to return to work within 30 days of the layoff date and persons
waiting to start new wage and salary jobs within 30 days of
interview. Most of the persons in these two groups were shifted
to the unemployed classification. The only exception was the
small subgroup in schoo! during the survey week and waiting to
start new jobs that was transferred 10 “'not in labor force.” The
changes in definition did not affect the basic questions or enu-
meration proceduses.

June 1957-Seasonal adjustment. Limited seasonally adjusted
deta on unemployment were introduced early in 1955. Some
extension of the data—using more refined seasonal adjustment
methods programmed on electronic computers—was instituted
in July 1957, induding a seasonally adjusted rate of unemploy-
ment and charting of seasonally adjusted total employment and
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unemployment. Significant improvements in methodology grew
out of research conducted at the Bureau of Labor Statistics
(BLS) and Census Bureau in the ensuing years [69] .

July 1959—Transfer of functions. Responsibility for the
planning, analysis, and publication of the labor force statistics
from the Current Population Survey was transferred to the
Bureau of Labor Statistics as part of 3 major exchange of statis-
tical functions between the Commerce and Labor Departments.
The Bureau of the Census continued to have (and stiil has)
responsibility for the collection and tabulation of these statis-
tics, for maintenance of the CPS sample, and related method-
ological research. Interagency review of policy and technical
issues continues'to be conducted by committees under the aegis
of the Statistical Policy Division, Office of Management and
Budget.

January 1960—Addition of Alaska and Hawaii to the popula-
tion estimates and the CPS sample. Upon achieving statehood,
Alaska and Hawaii were introduced into the independent esti-
mates of the population and into the sample survey, thereby
increasing the number of PSU’s in the sample from 330 to 333.
The addition of these two States affected the comparability of
population and labor force data with previous years. This inclu-
sion resulted in an increase of about hailf 2 million in the nonin-
stitutional population of working age and about 300,000 in the
labor force, four-fifths of this in nonagricultural employment.
The levels of other labor force categories were not appreciably
changed.

October 1961—-Conversion to the FOSDIC system. The CPS
questionnaire was converted to the FOSDIC type used in the
1960 census; this system is still currently in use. Entries are
made by filling small circles with an ordinary lead pencil,
Microfilms of these questionnaires are scanned by a special
mechanical reading device which transfers the information
directly to computer tape. This system permits a larger-size
form and a more flexible arrangement of items than the
previous document-sensing procedure and does not require the
preparation of punchcards.

March 1963-Updating of sample and population data used
in ratio estimates. During the period December 1961 to March
1963, the CPS sample was revised gradually. This change was
made to reflect the changes in population size and distribution
revealed by the 1960 census and in the industrial mix among
areas. The overall sample size was unchanged, but the number of
sample areas was increased slightly to 357 PSU's to provide for
greater coverage in fast-growing portions of the country. Also in
a major part of the sample, selection of units from census lists,
developed in the 1960 census, was introduced to replace area
sampling [44, p. 69]. These changes resulted in a further gain in
reliability of about 5 percent for most statistics. The use of
updated population information from the census was intro-
duced in April 1962 into the first- and second-stage ratio esti-
mates used in the CPS,

January 1963—New descriptive information. in response to
recommendations of a special review committee [30], two new
items were added to the monthly questionnaire. The first was an
item, formerly carried only intermittently, on whether the un-
employed were seeking full- or part-time work. The second was
an expanded item on household relationship, formerly included
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only annually, to provide more detail on the unemployed per-
sons by household relationship and marital status.

age in every State. This expansion increased the reliability of the
major statistics by about 20 percent and made possible the pub-
lication of greater detail. .

January 1967-Change in the concepts of empioyment and
unemployment. In line with the basic recommendations of the
President’s Committee to Appraise Employment and Unemploy-

March 1968-Separate age/sex ratio estimate cells introduced
for Negro and for other races. There are three Categories for race
reported on the CPS questionnaire as white, Negro, and other,
After the separate ratio estimates for Negro and for other, a
second set of tactors, by age and sex, are applied separately for

ee:!ures in Jmuary 1971. The tabulations were produced in the
revised version beginning in January 1972 {76].

Deeeml?er 1971 -March 1973-Expansion to 461 -area sample
and updating’ of sample and population data used in ratio esti-

Mates. During the period December 1971 to March 1973, the

© sample was revised gradually to reflect the changes in popu-
lation size and distribution shown by the 1970 census. As part
of an overall sample optimization, the sampie size was reduced
slightly (from 60,000 1o 58,000 total units designated), but the
number of sampie areas was increased to 461 PSU's. Also, a
c.hange was made from clusters of six nearby (but not con-

S

estim=te adjustment were also changed slightly to improve the
reliLility of estimates for central cities and the balance ¢:
SMSA's,

The independent estimates of the tivilian noninstitutions
population by age, race, and sex, used for the second-stage ratic
estimation procedure, were changed over to the 1870 censy:
base in January 1972. .

January 1974—Use of inflation-deflation method for deriving
independent estimates of population. The derivation of inde-
pendent estimates of the civilian noninstitutional Population by
face, sex, and age, used in the second stage of ratio estimation in
preparing the monthly labor force estimates, was changed over
to the inflation-deflation method. {See ch. V),

September 1875-Introduction of State supplementary sam-.
ples. An additional sample, comprising about 14,000 assigned in-
terviews each month, was introduced beginning in July 1975 to
supplement the national sample in 26 States and the District of
Columbia. A total of 165 new PSU’s wes involved. The supple-
ment was added to meet a specific reliability standard for esti.
mates of the annual average number of unemployed persons for
each State. Effective August 1976, by introducing an improved
estimation procedure and modifying the reliability requirement,
the supplemental PSU’s were dropped from three States (ch.
Vi) and the size of the suppiemental sample was reduced to
about 11,000 assigned interviews in 155 PSU's (app. J).

Impact of Research in the Labor Force Survey

Because the labor force survey has had major impact on
Government policy from its inception, all aspects of the sample
design and survey procedures have been of intense concern. Sub-
stantial effort is routinely directed at the analysis and control of
CPS quality; for example, by the observation and reinterview of
the interviewer’s work and by the analysis of the reinterview
results, by allocating a substantial portion of the budget to the
initial and continuing training of interviewers and other staff, by
analyzing the estimates of components as well as the total sam-
pling variance; and by other means. (See ch, IV.)

Major research efforts are also directed at specific survey
problem areas. Examples of some of the more recent research
include—

1. A series of studies conducted in three PSU's, independent
of the CPS, 10 investigate alternative interviewing tech.
niques, the use of self-respondents, and the collection of
labor force data for more than 1 month on a single visit.

2. Studies on the characteristics of households for which the
CPS is unable 10 obtain an interview and the impact on
the survey results by the method of adjusting for nonin-
terviews in the estimation process.

3. Research in the optimum size of the cluster of addresses
used in the final stage of sampling, taking into account
the cost as well as the variance of alternate cluster sizes,

4. Measurement of the contribution of the interviewer to the
variance of the survey.

S. Studies of the difference in the response of persons inter-
viewed in the CPS when compared to their response in a
decennial census.

6. The apparent difference in estimates when based on
households that have been interviewed once before in the
CPS, twice before, ..., etc.
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More than half of the major changes listed in the chronology
relate to improved methods of sample selection, estimation, or
processing of the data. Only three of these involved an expan-
sion in the number of households in the sample—the May 1956
expansion 1o the 330-area sample, the January 1967 expansion
to the 44%-area sample, and the 1975 addition for State data.
However, many of the other changes increased the precision of
the survey results and thus had the same effect as enlarging the
sample at 3 much smaller cost. 1f the same sampling and estima-
tion methods were used in 1975 as in 1943, when probability
sampling methods were first introduced in the CPS, a sample
from one and one-half to three times the current size would be
necessary to produce estimates with the present level of reli-
ability. The increase in efficiency varies somewhat from item to
item. Among major labor force categories, the gain has been
greatest for estimates of agricultural employment, for which the
current reliability is equivalent to that of a sample more than
two and one half times as large, using the methods employed in
1943. For nonagricuttural employment and unemployment, the
gains are equivalent to increases of more than 80 and 60
percent in sample size, respectively.

THE SCOPE OF THIS REPORT

This report is a review of the CPS produced by the redesign
after the 1970 census that resulted in the 461-area national
sample and the 155-area State supplemental sample. The sample
design and survey procedures are described as of January 1977,
explanations are provided to show how and, where possible,
why 2 specific design decision or procedure has been chosen.
The major interest in preparing this report has been to docu-
ment the CPS survey mechanism; less emphasis has been given
to the subject matter. The survey design and methodology are
discussed in some detail with supplementary references indi-
cated where appropriate; major aspects of the program are dis-
ansed in further detail with illustrations by the use of appen-
dixes. In general, the report does not consider future plans or
changes in methodology that are or have been under considera-
tion; such topics have been left for treatment in future publica-
tions. An earlier publication, Bureau of the Census Technical
Paper 7 {44], describes the CPS as redesigned after the 1960
census.

There are nine chapters in this repart. Chapter Il describes
the design and the selection of the 461-area national sample.

Chapter 11l describes the rot-“ion system used to replace the
units in the sample and exulasins how this replacement can be
accomplished in an unbiased manner.

Chapter IV gives an account of the regular monthly survey
operations in four sections:

1. A description of the various organizations within the Cen.
sus Bureau that regularly apply their specialized know-
ledge to the design and implementation of the CPS.

2. The data collection activities involved in a survey month.

3. A discussion of the controls on the quality and progress
of the data collection and processing system.

4. A summary of the separate data processing steps that are
carried out each month.

The steps in the routine monthly estimation procedure for
the national sample are discussed in chapter V, along with a
summary of the special estimation procedures to tabulate addi-
tional inquiries in selected months.

Chapter VI, describes the sample design for a suppiement to
the national sample used in preparing estimates for certain
States. This chapter also describes how estimates are prepared
for each of the States, including those States covered by the
national sample only,

Chapter VI discusses the accuracy of the CPS estimates deal-
ing separately with biases and the components of variance. The
mean square error of the CPS estimates is also discussed.

The methods of calculation and the presentation of sampling
errors appear in chapter Viil.

Finally, chapter IX describes how the CPS sample, inter-
viewing staff, and processing organization are being used as a
facility for conducting other surveys which may be more or less
independent of the content of the CPS. All studies, which pro-
pose to use the CPS facilities, must meet the guidelines dis-
cussed in this chapter.

The report includes 13 appendixes, each of which deals with
a particular aspect of the CPS in detail. There are three large
maps (approx. 30 x 40 in.) and separate publications which deal
with the identification and the. location of the sample PSU’s;
these materials are discussed in appendix M and may be pur-
chased for a cost, using the order form on the last page of this
publication.

The index begins on page 168.
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DESIGN OF THE CPS NATIONAL SAMPLE

INTRODUCTION

SURVEY SPECIFICATIONS AND DESIGN

Survey Specifications

The fpecifmﬁons characterizing the present version of the
hational sample are summarized as follows:

1. The CPS is a probability sample. As a consequence of this
specification, it is possible to estimate most of the

Components of the Survey error from data produced by
the sample.

3. The major Statistics of interest 1o be produced by the CPS

are labor force characteristics of the U.§, Population. The

problem of Maximizing the reliability for a wide range of
other demographic statistics and for other tabulation

foninstitutional Population,
€ sample is selected with probability controls to insure
!hat.sample areas are designated in each of the 50 States

an ) _additional 9eographic spread of the sample and
facilitates understanding the validity of the sample by a
wider range of users,

Survey Design

The following Summarizes the survey design which has
evolved to meet these specifications.

The CPS sample design, which is 4 multistage swratified
sample of the U.S, population, is made up of two independent

national samples calied the A-design and the C-design. The fu!l
sample is used for the regular monthly series of estimates of
labor force and related statistics while the A-and C-subsamples
can be used for other national investigations which do not
require the full sample. Furthermore, the existence of two
independent samples makes it Possible to provide better
estimates of some of the urvey errors.

Each of the A-and C-designs is selected in Stages. For the A
design, the first stage involves the definition of the United
States in terms of counties or groups of counties called Primary

selected PSU; for 3 relatively small Proportion, an additional
stage of selection within the PSU is hecessary. For the C-design,
a sample of A-design strata is first selected and then an
independent sample of PSU's and sample addresses is selected
within these strata, using the same principles as in the A-design.

roughly equivalent to the simple plan of dividing the entire U.S,
into ultimate sampling units (USU’s), each containing about
four neighboring housing units and selecting clustered samples
of these USU's for interview,

The variables chosen for grouping PSU's into strata reflect
the primary interest of the CPS in Maximizing the reliability of
estimates of labor force characteristics. However, many of these

survey processes that are otherwise independent of the CPS,

The CPS sample is interviewed monthly. To improve the
reliability of estimates of month-to-month change, three-fourths
of the USU’s in sample, in a given month, are retained in sample
the next month; to improve the reliability of estimates of
year-to-year change, one-half of the USU's in sample, in a given
month, are in sample 3 yvear hence. (See ch. I!1.) :

The following Statements pertain to the A. and C-design
samples:

1. The number of sample USU’s in the A-design is twice the
number in the C-design,

2 Each of these samples is self-weighting. With a few
exceptions, all sample USU’s in the A design are desig-
nated with the same overall probability and an estimate
can therefore be made by applying a constant weight to
each of the sample USU’s. Because sampling the USU's is
controlied to insure selection without bias, we call these
unbiased estimates even though such estimates are known
to have some bias. (See ch. VIL) A similar statement
applies to the C-design. .

3. Unbiased estimates fr#m the full CPS are weighted
dverages of the separate A.and C-design unbiased est;.
mates. If x, and X¢ represent the unbiased estimates from

— - —r——yr -y

B SR

TR TERE



D e

VEIIIY Miver treems

the A-and C-designs respectively, the estimate x for the
CPS is given by

x= (2/3):(' + (ll3)xc {1VA}]

The fractions 2/3 and 1/3 are weights {approximately the
optimum weights) used to average the two estimates. The
product of each of these fractions and the seiection
probabilities for the A-and C-design samples mean the
same constant inflation factor can be applied to all USU's
in the combined sample.

4. The A-and C-designs are very nearly independent in the
statistical sense; that is, the sampling procedures used
maintain the validity of the following expression involving
expected values of the estimates

E"‘a"c’ = (Exa) (Exc).

This smerrient also implies that the variance of the
estimate in (11/1) is approximated by

Varlx) = (2/3)* Var(x,) + (1/3)? Var{x)  (1/2)

SELECTION OF THE SAMPLE OF PRIMARY
SAMPLING UNITS

The selection of PSU's is carried out in three major steps:

1. Definition of the PSU’s.
2. Stratification of PSU's.
3. Selection of the sample PSU's.

Each of these steps will be described in the following paragraph:s.

The CPS has undergone major revisions to incorporate more
up-to-date information available from each of the last three
decennial censuses of population and housing. At each revision,
exch of the changes proposed for the redesign has been
reviewed, not only for its impact on the reliability of estimates
from the new sample, but also for the cost and nonsampling
eror aspects of the change.

The desire to minimize the change in sample areas in each
updating or redesign is reflected in the definition, stratification,
and selection of sample PSU's. In each instance, the procedures
used are designed to be unbiased and to produce the same
expected value as if all sampling operations were performed
independent of other existing CPS samples.

Definition of the Primary Sampling Units

Usually a group of counties rather than only a single county is
used as a PSU. For a sample design characterized by a fixed
overall sampling fraction (hence a fixed total number of sample
USU’s), the effect of increasing the size of PSU's by combining
counties is to spread the sample of USU’s over a larger number
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of counties (to reduce the amount of clustering) and, thus, tc
reduce the sampling errors of most estimates.’

However, increasing the size of PSU's also increases the cost
of interviewer travel between USU's within the PSU. The
optimum solution, therefore, lies somewhere between a random
or systematic sample of USU's from all counties (where the
PSU’s are made so large that all must be in sample) and a sample
of the same number of USU’s selected from PSU’s made up of
single counties (or from even smaller geographic areas).

The rules adapted for defining primary sampling units are
listed in some detail. After some empirical research in the late
1940’s to help establish rules, the PSU’s were first determined in
late 1949 and early 1950 and have been modified subsequently,
as necessary, to conform to these rules.

Rules for defining PSU’s—The effect of the initial definitions
and such modifications, as have occurred, is to define primary
sampling units (PSU's) under the following rules:

1. Each standard metropolitan statistical area (SMSA) is
defined as a separate PSU. However, the two standard
consolidated areas (SCA's)? are each counted as one PSU,
although both SCA's consist of more than one SMSA.

2. Each PSU comprises one county or two or more
contiguous counties. This rule does not apply for certain
states in New England3 where minor civil divisions (towns
or townships) are used to define the PSU's. In some
states, county equivalents are used: Cities, independent of
any county organizations, appear in Maryland, Missouri,
Nevada, and Virginia; in Louisiana, the county equivalents
are known as parishes; and, in Alaska, where there are no
counties, census divisions are used.

3. The PSU's are defined within the boundaries of the four
census regions; that is, Northeast, North Central, South,
and West. The States in the four census regions are shown
in figure 11-1. Exceptions to this rule have been made for
SMSA’s which cross regional boundaries. Those SMSA's
which lie in more than one State are counted as single
PSU's for sampling purposes, but. the parts within the
individual States are separately identified for convenience
in tabulation and control. There are 30 of these SMSA’s,
7 of which lie in more than one census region.

! The variance of an estimate, based on a two-stage sample, has the
generas! form

3 1 Py 0’ . -
o, = ob¢in) /3
where
G’b = varisnce between first-stage units, e.g., PSU's.
o = varisnce between second-stage units, e.g., USU’s, within

first-stage units.
m = number of PSU’s in the sample.
#i = average number of USU's in the sample per PSU.

The sum of g, %and o‘: is not sffected by changing the size of the PSU's.
An incresse in the size of the PSU’s will normally result in s decrease in
o2, inwhichcase 0 2 must be incressed by the same smount. However,

e net result will be a decrease in g2, since the coefficient of c; is greater
than that of o*’ (t/m versus 1/mTi). (For further discussion, see [21,
ch.9,sec.7])

¥The New York-Northeastern New Jersey SCA and the Chicago-
Northwestern indiana SCA.

?Towns and cities are used in defining PSU’s in Connecticut, Mass
achusetts, Rhode island, and parts of New Hampshire and Maine.

- — - . @ Gw————
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maximum area. .

& The 1970 census Population of each PSU jg at least 7,500
in the west and 10,000 in the other regions except where
this would have required exceeding the maximum area
specified in rule 4,

6. In addition to meeting the limitations on total area, PSU's
are formed to avoid éxtreme length in any direction.

- PSU's defined for earlier CPS designs—The PSU’‘s currently in
use are closely refated to those defined shortly after the 1950
census. The principal items of information used to define PSU's
at that time included the following:

living in rural areas (18:19)

Proportion of the population having race reported as not
white—used in areas where there was appreciable variation
‘between counties in the proportion, primarily in the South

Rate of population increase 1940.1950

Counties are grouped in such a way as to make the PSU’s
heterogeneous; that is, to make the counties within each PSy
differ. substanti;lly with respect to as many as possible of the

example, each county comes from a different economic area.

The operation of combining counties to form PSU’s was
originally carried out State by State. Subsequently. adjustments
were made when it seemed desirable to combine counties in
different States within the same census region.

The composition of the PSU’s has been reviewed as a part of
the several later revisions in the CPS design. However, changes in
the compasition of the PSU’s have been made almost entirely to

changes in definitions of SMSA's*. rather than in the
characteristics of the counties comprising the original PSU's.

Combining Counties into PSU’s for the current design—The
3,141 Counties, i

2 Any single county exceeding the maximum area limita-

tions is dutomatically classified a5 3 separate PSU,
vegardiess of Population. :

3. The characteristics of aii other counties within the same

keeping in mind the objective of heterogeneity and the

—
*Formerly standard metropolitan aregs (SMA’s),

e -.-'u.-.n.!vm-u..vsos:.)l.- TEEIT e et weateial . e

e

population and area fimitations. Combinations are Made
for—

Counties with less than the minimum Population
that are combined with other counties, providing thj
does not conflict with other requirements.

Counties with more than the minimum Population
that are combined with other counties only if the
maximum area is not exceeded and if the combination
substantially increases the heterogeneity within the
PSU. To illustrate this, a proposed combination in.
volving two counties in different economic areas is
generally considered desirable even if both counties

~exceed the minimum population. The maximum area
limitation is adhered to as strictly as possible, since
excessively large PSU's add to operating costs through
increased interviewer travel expense.

4. The characteristics of counties in contiguous States within
regions are then compared to determine whether better
combinations can be obtained by combining counties
from neighboring States.

5. The proposed combinations are reviewed to makeithe
final determination of PSU's. The reviews of this opera-
tion (and of the operation grouping PSU’s into strata)
represent an effort to apply the competent judgments of
several persons to these processes. Personal judgment can
have no place in the actual selection of sample units as
known probabilities of selection for all units in the
Population can only be achieved by the application of
random processes of selection. However, there are a large
number of ways in which a given population can be
Structured and arranged prior to the application of the
random selection processes, and personal judgment can
legitimately play an important role in devising an
optimum arrangement, ie., one that will minimize the
variances of the sample estimates.

Stratification of Primary Sampling Units

The sample design adopted for the CPS calls for the
combination of PSU’s into strata with the sefection of one PSU
from each stratum. For samples of this design, sampling theory
indicates the desirability of forming strata with approximately
equal measures of size (total population). With a self-weighting
sample, equal stratum sizes also have the“advamage of providing
equal interviewer workloads. The objective of the stratification,
therefore, is to group PSU’s with similar characteristics into
homogeneous strata with approximately the same 1970 popu-
lations in each stratum. The 1970 census preliminary population
figures for the PSU’'s are the measure of size used in the
stratification and selection procedures.

The theory also requires that PSU’s with the fargest
populations must be in the sample with certainty. PSU’s with
the largest populations, therefore, are designated as self-
representing (SR), i.e., each of the SR PSU's is treated as a
separate stratum and is included in the sample with certainty.

Number of strata—The number of strata has been determined
by variance and cost considerations.

If the redesign of the sample is considered as a probiem in-
dependent of the CPS sample in use at the time of the redesign,
one could approach the question of determining the number of
Strata as in the following illustration: First, for purposes of
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—
discussion, assyme the budget js sufficient to fung 4 total SMSA or not
sample of about 40,000 housing unis designated each month Rate of population change
.fbr thc A-design portion of the Cps, Second, assume that the Percent of Population living in urban area
nterviewer assignments are about 65 designated sample hous- Percent of population employed in manufacturing
g units. (Earlier CPS experience has shown this is an efficient Principal industries
assignment size.) Ideally, 3 toral sample of 40,000 designated Average per Capita value of retail trage
unfts shouid, therefore, consist of roughly 61§ interviewer Proportion of pobulation with race reported as not white
assignments of this size This implies each interviewer shouyld o
work in a stratum of roughly 330,000 Population (about 1 in Limits are established for each of the characteristics: when ,
615 af the wtal U.S Population), However, there are many stratum contains a PSU with characteristics outside these fimiqg
SMSA.S. and some other PSu’s, having Populations in excess the PSU is considered for removal from the stratym, However.

extreme change in a single characteristic does not always justify:
. on o removing a PSU from a stratum. In some cases other charac-

eord other necessary rules for stratification discussed in the teristics of the PSU indicate that stratification
improved by making a change. in other Cases, no other strarym
. o is found containing PSU’s with characteristics similar to the PSY
WU"‘ M SR PSU: ‘l-e., strata) woulid account for ulng considered for removal, ordinaf”y' a change in several

population characteristics, beyond the established limits, s

usually quite small.

Rules for redefining strata —in general, the stratification
derived for the earlier CPS design has been accepted; exceptions
for PSU’s and strata are given by the tollowing rules:

1. The largest of the 1,924 PSU's in the United States, as of

At each redesign of the CPS, it is important to minimize the the 1970 census, are designated as self-representing PSU’s.

€conomic impact of the selection of 5 new set of PSU's. A syb-
stantial investment has been made in the hiring and training of

interviewers in the existing sample PSy’s, Forgeach PSU dr?op- rean about 250,000
ped from sample, and replaced by another in the new sample,
e expense of hiring and training a new interviewer must pe
accepted, Furthermore, there is a temporary loss in accuracy of
ll_le results produced by new and relatively untrained inter-

Strata conform 1o regional lines, Northeast, North
Central, South, and West. A summary of the primary

. . strata is given in table I1-1,
m':wc:n":ern for these factors is reflected in the rules for 2. Strata with NSR PSU’s are made to have approximately
modifying existing strata for use in the redesign. equal total 1970 populations, Average sizes for these
Need 1o redefine strata~-The review of the stratification of strata vary from 321,000 in the South to 357,000 in the
PSU’s has, in each instance, been done primarily by searching Northeast. (The coefficients of variation of census
out misfit PSU's fne longer proper members) of the existing NSR-stratum Populations are given in table 11-2),
SB3tum rather than undertaking an entirely new stratification. 3. NSR SMsaA psy’s are grouped into strata which include
An i t Stratification might prove to be more efficient only SMSA PSU’‘s,
in terms of information Per unit in the sample but would likely 4. A basic rule applies to rearranging PSU's into NSR strata,
require inroducing 5 larger number of new sample PSU’s and The restratification is done strictly on the basis of the
retiring 5 lorger numper of current sample PSU’s than the characteristics of the PSU’s within a stratum, without
System used, ' regard or any reference to the sample PSU’s of an existing

size of PSU’s have sccounted for a fairly large CPS design.
- Sounties are added to an SMSA in 3 differer;t stratum or when a Selection of Sample PSU’s for the A-Design
R .

or dqeaed in population considera.blv since the Previous femaining 220 NSR strata in the A-design, one PSU is selected

for the sample,
popul oceuy;
Psu‘ :oot: stm’a o few of ‘:::iu * and mmﬁm:" ¢ of Objectives of the selection Procedure—The selection of the
$Eneity within some of the NS R ::rau..e 10 increase the homo- sample of nonself-representing PSU's 5 carried out within the
: - . . revised strata using 1970 census Population totals as measures of
most importa f . . . :

Basis of the original Pgbost::om::e;:t:zxmr&mx size. A selection system has been devised to accomplish the
for the restratification are as follows: following objectives:
\

*Interviewer worklaads and average stratum sizes cannor, in practice, 1. Select one sample PSU from each stratum with prob
alweys conform ¢ the values cited. ability Proportionate to 1970 census population,

——— e o @ s B e e




SIGN AND METHODOLOGY 1
TABLE 11-1. Number and Population of Strata for 376-PSU A-Design Samples,
by Census Region
Total SMSA Non-SMSA
Census region Stratum size
Strata | Population’ Strata | Population’ | Strata | Population’
-Representing (SR)? Minimum size

Total..cccovceeocenacecncncns 156 | 130,495,743 (X) 146 | 126,450,045 10 4,045,698
OMNLAST . ..occvncoccconccncccsnnnce 50| 41,854,236 3259,754 42| 38,265,766 8] 43,588,470
lorthCentral ...coececccccecncecnenns 32| 32,824,092 256,843 32| 32,824,092 - -
OU o eivriernenocnsncnraccansoans 481 30.049,022 227,222 46 29,591,794 2 457,228
WESl . ocieenenrcasaccsrconsnossonans 26| 25,768,393 213,358 26| 25,768,393 - -
+self-Representing (NSR)? Average size -

JOB! ..coneecervnrcnonnsnanns 220] 72.681,843 {X) 35| 12932619 185 | 59,749,324
HOTthEaSt . . ccevvecncecncaccoonncanss 20| 7,143,875 357,194 2 879,979 18] 6,263,896
JorthCentral . .oevcecececccacvanacens 72] 23,752,566 329,897 13| 4,838,426 59| 18,914,140
Ut .....cooccnceaccccaraccnnnnans 102| 32,745,594 321,035 16 5,607,432 86| 27,138,162
NESt ... ..cvieeccccacrccanctannannn 26| 9.039,908 347,689} 4 1,606,782 22 7,433,126
Not applicable.

Entry represents 2era.

Preliminary 1970 population; figures differ slightly from published 1970 census counts.
in the C design, the same self-representing nirata are used, and the nonselfrepresenting sreas within each region are grouped into hatf as many sirata as

wn for the A design.

Under a special rule, 28 areas in 4 New England States are defined and counted as selfrepresenting

lation

“Inciudes 782,185 non-SMSA population in the New York Standard Consolidated Area.

PSU's; several of these sress have a smaller

TABLE 11-2. Coefficient of Variation of Population of Nonself-Representing Strata for 357 and 376-
Area A-Design Samples, by Census Region _

357.ares design 376-area desion
Coeflicient ot variation Coefficient of variation
Census m Number Number
of NSR 1960 1970 of NSR 1960 1970
strata population population' strata population population
OIheast ....cceeeevconcas 0 0.2323 0.3853 20 0.1607 0.1120
dorthCentral .. cceeeeeee... 7% .2263 .2948 72 A214 .1208
Q. ..eericiceeccacanene 110 2333 .3010 102 .1441 .1106
- - SO 29 .2069 2472 26 1847 .1592
Towl. .....cn.-.. 25 X) (X) 220 tX) {X)

‘ X Not applcabile.

" Prefiminary 1970 population
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2. Retainin the new sample the Maximum number of sample
PSU’s from the old design sampje.

3. For ei:h State, have the number of PSU’s in sample reflect
. whe wopliation of the State,

summing the selection probabilities (determineg by the Keyfitz
PSU’s in the State, ¢ For some of the larger

This procedure for selecting PSy”s is quite complicated and

has limiteg benefit in terms of reducing the sampling variability

M—

designates selection Patterns of sample PSy‘s {one from e.
Stratum) that enable the number of sample PSY’g in each §;
selection area 1o be one of the two integers closest tg -

sums over the set 10 1.0000,

At the second stage, using these Probabilities, one of 1.
admissible patterns is randomly selected to fepresent the ne
376-area sample of PSU's for the A.design.”

Each PSU in the new sample design actually has 5 probabili-

therefore, that the 376-sample PSU’s for the A-design ar
selected from their strata with probability Proportionate to th.
1970 census Population of the PSy‘s,

The procedure for selection of PSU’s in the new (376) £
design used 1970 census based probabilities; the selection o
sample PSU‘s for the old (357-area) cPS design used 196(
census based Probabilities with the Keyfitz probabilities caley
lated and the controlled selection performed in essentially the
same way [44], :

Number of PSU's in the 1970-and 1960-based A-designs-
Comparison of the new 376 area sample PSy’s® with sample
PSU’s in the old 357-area design shows that the PSU’s can be
classified in five groups; these five groups add to 376 PSU’s.
There are 51 PSU’s in the old 357.area sample completely

missing from the 376-area sample, and there are—

1. 250 PSU’s in the old sampe retained in their entirety in
the new sample :

2. 44 PSU's {mostly SMSA’s) in the old sample ang in the
new sample but with additionaj area added

3. 3PSU%s in the old sample and retained in the new sample
but with some area added to them and some area dropped
from them

4. 9PSUs in the old sample and retained in the new sample
but with some area dropped from them

5. 70 PSU’s which are entirely new to the 376-area sample

Strata in 1970.baseq design, by status in 1960-based design—
Table 11-3 summarizes, in part, the classification of the A-design
strata and population for the new (376-area) sample according
10 the status of the Stratum in the old (357.area) sample.

Selection of Sample PSU's for the C Design

Relation of A-ang C-design Psy selection methods—The
sample PSU’s for the C-design consist of the same self.
fepresenting PSy's designated for the A-design plus an in.
dependent sample of PSU’s 1o fepresent the balance (the NSR
—

* The controfieq selection procedure is Hlustrated 1n detail in app. A:
SOme expericnce in selecting the $3mole of NSR PSU's in the West Region
is also suUMMarized,

* The iocation of the sample PSU's is discussed in app. M.

o oer et ot dora o T W T
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DESIGN AND METHODOLOGY

aea) of the Unjted Srater. "% same definitions of PSU's and
strata developed for the A-design are used for the C-design. The
number of NSR sample PSU’s in the C- design is one-half the
number chosen for the A-design. The selection of the C-design
NSR PSU's is accomplished by selecting an equal probability
sample of one-half the A-design NSR strata and selecting a single
PSU with probability ‘proportionate to the 1970 population
from the selected NSR stratum. The same series of subsequent
steps as for the A-design sample defines the sample of units for
interview within the selected sample PSU’s. .

The sample selection Procedures at each step are developed
to produce A-and C-design samples independent in the statistical
sense. The following observations apply:

1. The probabilities used to select the C-design NSR PSU's
maximize the number of old design C-sample PSU's
retained in the new C- sample and are computed by the
same methods used for the similar purpose in the A-design
sample.

2. A selection procedure is employed to achieve a controlied
geographic spread of sample PSU‘s to the States and to
have approximately the expected number of old design
C-sample PSU's retained.

3. When PSU’s have been selected for both samples, a given
NSR PSU can be in sample: in the A-design, the C
design, or in both A- and C-designs.

4. A self-weighting subsampleof USU'sis designated with the
overall selection probability for the C- design equal to
‘one-half the A-design prabability.

Determine the C-design NSR sample PSU’s—The first step in
determining NSR C- sample PSU’s requires the grouping of the
220-NSR A-design strata into pairs within each tensus region.
The strata are combined with the objective of producing
homogeneous pairs; however, as in reviewing the stratification
«of PSU’s into A-design strata, concern for maximizing the
ability to retain oid C-sample PSU’s in the new sample is
observed. In constructing pairs in which A-strata are comprised

of the same PSU’s as in the old design, the same pairing of A-

strata for the new C-desiogn is desirable, since this increases the
likelihood of selection of the same sample of PSU’s as in the old
design. Where the A-design strata have different PSU’s in the old
and new designs, pairing of the new A-strata attempts to
maximize the 1970 population for PS ‘s remaining in the same
pair in the old and new C-designs.

Efforts to retain the old PSU's in the C-design are, in general,
subordinated to the need to achieve homogeniety among the
A-design strata in each pair, particularly with respect to total
1970 census population. Other characteristics for A-design strata
considered in defining pairs include—

SMSA or not

Percent of population urban

Percent of population with race reported as not white
Number of farms

Per capita retail sales

The second step in designating the C-sample PSU's chooses
one A-design stratum out of each pair with equal probability.
This is done independently from pair to pair.

The third step chooses, with probability proportionate to

1970 census population, one sample PSU out of each of the
design strata which were selected in the second step for the
design. This selection is independent of the choice of sam:
PSU’s for the A-design. As with the PSU selection process :
the A-design, the selection is accomplished by calculating a
assigning probabilities computed by the modified Keyf
procedure, previously described. Controlied selection is useg
improve the geographic spread of the sampie PSU's and
govern the number of selected PSU's also in the old C-samplc

Table 11-3 shows, in part, the classification of the C-desi
strata for the new (266-area) sample, according to the status
the stratum in the old (235-area} sample.

Number of Sample PSU’s in the A- and C-Design
Samples

The number of sample PSU’s selected for the A-design ar
for the C-design samples can be summarized as follows:

Number of sample PSU’s
Sample PSU's
A-design C-design
Self-represen ting PSU’s, in
sample in both designs, total 156 156
Nonself-representing PSU’s,
wial .................. 220 110
in A-design or in C-design
samples but not in both . . 195 85
In both A-and C-design
samples .............. .3 25
Number of PSU’s in sample, ‘ .
total .................. 376 266

There are 461 ditferent sample PSU's in the Icombined 4
and C-design sample, i.e., 156 + 195 + 85 + 25,

SELECTION OF THE SAMPLE WITHIN SAMPLE
PSU’s

The object of subsampling within each of the sample PSU’s
to obtain a self-weighting probability sample of housing units an
of special places. In a self-weighting sample, every sample un
has the same overall probability of selection so that estimates ¢
Population totals may be made by applying a single expansio
factor to totals from the sample.

Optimum sampling considerations indicated that for most ¢
the characteristics considered, the variance would be close 1
the minimum for a fixed cost if the sample was selected i
compact clusters comprising on the average about four adjacen
housing units (or the equivalent) [58] ; these clusters are calie:
ultimate sampling units (USU's).

Since part of the sample is replaced each month, it i
hecessary to provide for the selection of additional samples o
USU’s from time to time. In this section, however, the
discussion is restricted to the methods of selecting the firs:

* The locstion of the sample PSU's is discussed in app. M.,
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TABLE 11-3. Classification of New Strata in 376-Area A- and 266-Area C-Design Samples,
by Status in Old A- and C-Design Samples

A-design C-design
Composition of strata' : 1970 . 1970
Number population Number population
of strata (miti of strata o
millions) {millions)
(1) {2) (3) (4) {(5)
Self-representing (SR strata in new design

, o R 156 130.7 156 1

Entirely from SR strata in old design . .....cccoevc 78 86.6 78 i
Entirely from NSR strata in old design .....eeoceenes 37 9.0 37
Insample inold design . .....c.ooeesoeneerens {X) 1.5 (X}
Not in sample inold design .. ...cooecerrnn S (X) 1.5 (X)
Part SR, part NSR strata in old design .. ceaacennene 41 35.1 a1
Population from SR strata in old design . .. ..ccnnnoe {X) 31.0 {(X)
Population from NSR strata inolddesign . .. ... {X) 4.1 (X)

Nonself-representing (NSR) strata in new design
Total ...ovevoans T 220 72.7 110
New and old design strata are identical ...........-- 39 129 4
Sample PSU’s identical in new andolddesigns ...... 3?7 , 12.2 3
Sample PSU’s different in new and old designs ...... 2 ) 1
New design strata lying wholly within one
old design stratum . . ... .. R 53 17.8 22
Sample PSU’s identical in new and old design strata . . . 40 _ 136 15
Sampte PSU's different in new and old design strata . . . 13 4.2 7
New design sirata comprising parts of two or more ‘
olddesignstratd ........co0cc-- SRS 128 420 84 »
Sample PSU’s identical in new and old design strata . . . ) 96 315 46
Sample PSU’s ditferent in new and old design strata . . . 32} 105] 38
X Not applicable.

* There were 357 straa in the old {1960-bised) A-design mmple and 235 surata in the old Cdesign sample.

sample of USU’s designated for the 461-area design. The The Qampling fractions at each stage of selection are dett

method of using this initial sample to generate additional in order to meet this requirement. Thus, if Py; repres.
samples needed subsequently is discussed in chapter il and probability of selection of the i-th PSU in the h-th stra’
appendix €. . 1MWy the probability of selecting sample USU's within 1

then whi must satisfy the relationship
Calculate the Within-PSU Selection Probability

Plans for the CPS design after the 1970 census initially Ppi X 1/Wp, = “'5%5
indicated the budget would support a CPS sample of about '
60,000 designated housing units per month; two-thirds, or .
sbout 40,000 would come from the A design. A sample of A similar requirement applies in selecting the sample *
40,000 out of the 70.6 million living quarters presumed to exist design which hasan overall selection probability of 1/(2
2 of the 1970 census represents 2 sampling fraction of roughly and, therefore, a sample of one-half the number of US!
1 in 1,.800. (These figures were changed during the planning . A-design.
process, and the fraction actually used was 1 in 1968). The Table 11-4 illustrates the computation of the act
20.6-million figure is the sum of the 1970 census count of 68.6 abilities used at each stage of selection for the two
million total housing units plus an allowance of one unit for samples and one C-design sample chosen from 2 pait
every three members of the census population not residing in strata in the north-central region. . The sampling
housing units. ' illustrated by the selection probabilities shown on line
As the sample is self-weighting, the overall probability of 11-4 are used to select the sample of USU’s within t'

.

41 .miee im she eamnle for the A-design. PSU’s.
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Resources for Sampling Within the PSU classified as inmates of institutions (such persons are outside
the scope of the Current Population Survey) and all other
A number of resources are available from which samples are Persons living in group quarters who are not inmates of
drawn to represent separate portions of the current population institutions (their living quarters are called other units). Living
and housing in the PSU's. However, these portions are not Quarters are called group quarters if there are five or more
mutually exclusive; new construction, for example, may be persons unrelated to the head or when no head is designated, it
represented in more than one of the resources. This section six or more unrelated persons share the unit. Rooming and
describes how each resource is sampled. The integration of the boarding houses, communes, workers’ dormitories, and convents
resulting samples to represent the current population and or monasteries fall into this category. Persons living in certain
housing is discussed on p. 18. . other types of living arrangements are classified as living in
The discussion of the resources requires amplification of the group quartefs regardiess of the number of relationship of
terms describing living quarters, USU, and segment: people in the unit. Included are crews of vessels, persons
A bhousing unit is a group of rooms, or a single room, residing in college dormitories (or in sorority and fraternity
occupied or intended for occupancy as separate living quarters. houses), statf members in institutional quarters {not in housing
Separate living quarters are those in which the occupants do not units), and persons in missions, flophouses, etc.
live and eat with any other person in the structure and that have A household, for the purpose of the CPS, includes the
either direct access from the outside of the building or through occupants of a housing unit or an other unit whose usual place
a common hall, or complete kitchen facilities for that unit only. of residence is the unit.
All persons not living in housing units are classified as living The result of all subsampling processes within a PSU is a set
in group quarters (GOJ. The two categories of persons in group of ultimate sampling units (USU'). Each USU comprises a
Quarters are persons under care or custody in institutions and . cluster of housing units selected with a known probability.

TABLE 11-4. Sampling of PSU’s Within Stratum and USU’s Within PSU for

PSU’s 374, 412, and 433
i A-design samples
Line Action o ame C-design sample
No. Stratum 374 Stratum 412
1
1 Overall selection probabilities .. ... ....... -—1- —" —
1,968 1,968 2(1,968)
Stratum :
2 Identificationcode .................... 374 412 374 and '412 pair
3 Stratum population 1970 census = Np ... 342,507 361,903 2(361,903)
Semple PSU .
4 identcode....... eetrtececancannaeas 374 412 433
5 Sample area (all are counties in
Stateof Indiana) ..................... Greene-Monroe LaPorte-Starke Franklin-Union-Wayne
6 Population of PSU, 1970 census = Npi ---.. 111,743 124,622 102,634
7 Probability of selecting sample PSU
Phi = "himh ................ ' 0.32625 0.34435 (0.5} (.28360)
8 Probability of selecting sample USU's in
sample PSU = IIWM where :
N =P X 1W,, ) L 1 3
""""""" 642.06 677.68 588.12
Expected sample of 1970 housing units in PSU
9 Tota! 1970 HU's in samplePSU .......... 37.420 41,724 34,102
10 Expected designated sample = (8) X (9) ... - 62 61
Weights used for inflation estimates -
7" For separate A-and C-estimates . .......... _ 1,968 1,968 {2) 1,968
12 For CPS, weighted average of separate
AandCestimates .................... (2/3)(1,968) = 1,312 (2/3)(1.968) = 1,312 (1/3)(2)(1,968) = 1,312

‘Tm stratum selected from the pair, for the C-design sample is stratum 412,
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Sample estimates are based on interviews to be conducted for
every housing unit {or nonhousing unit person) in each USU in
the sample. Most USU's consist of about four housing units (of
the equivalent in terms of GQ population), although the size
depends on the source from which the USU is selected. For the
most important statistics measured by the CPS, the optimum
size of USU is about four housing units [58]. The USU'’s are
defined using the addresses of the living quarters as recorded in
the 1970 census or as determined in a more recent listing
operation.

A segment is selected at an intermediate sampling stage prior
to designating the USU. The character of the segment depends
on the source it is selected from; it may, for example, be a small
area, a place, or an enumeration district. Segments do not have a
common size but can always be expressed as an integral number
of USU's. Each USU belongs to 2 specific segment and, in
general, only one USU in a segment is in sample at a given
time. In practice, for the purpose of administrative control,
segments are given segment numbers and the USU’s in a given
sample are identified by listing the numbers of the segments
involved.'® ' :

Use of resources from the 1970 census—Extensive use is
made of data and geographic materials available from the 1970
Census of Poputation and Housing.

The 1970 Census procedures required the definition of about
229,000 enumeration districts (ED’s). The ED’s are relatively
large geographic areas defined in advance of the census and
expected to contain on the average about 350 housing units.
Each housing unit enumerated in the 1970 census is associated
with a specific ED.

The 1970 census enumeration used two kinds of census
procedure, mail and conventional {nonmaii). The mail pro-
cedure was used for about 60 percent of the enumeration and
involved preparation of a list of addresses, called an address
register, to control the mail-out and the check-in of census
questionnaires, There were about 121,000 ED’s in the mail
census which covered most of the farger urban centers of the
country. For about 95,000 mail-census ED’s, the address
register was prepared before the start of enumeration by the
purchase and correction {through the cooperation of the Postal
Service and local agencies) of a computer tape copy of a
commercial mailing list. These ED’s are known as tape address
register (TAR) ED’s TAR ED's are located in the Post Office
city delivery areas within 145 selected SMSA’s. The remaining
ED’s in mail census areas had their address registers constructed

by a listing procedure conducted by Census Bureau personnel in .

advance of the census. These ED’s are known as prelist ED's;
tape copies of these address registers were not developed as a
part of the decennial census operations. :

For the nonmail or conventional census procedure used in
the balance of the country, the enumerator prepared an address
register for each ED as a part of the enumeration process.

in these various ways, the census enumeration produced an
address register for each ED in the country. The registers show
the addresses of housing units and of group quarters enumerated
in the ED. The census enumerators were instructed to correct
errors detected in the addresses of units in the register during
the census enumeration.

19 The term “segment,” 83 used within the Census Buresu and in some
publications, is often used in different contexts o mean USU or segment;
this publicstion consistently uses the terms defined as above.

For .each ED, except TAR ED’s, a map was provided t
enumerator for use in the listing and enumeration. Where stre:
names and house numbers were not present, primarily in rur
areas, the enumerator was asked to record the serial number
the proper location on the ED map. The housing unit ser
number was assigned to the houshold during the listi-
operation. TAR ED’s were defined by the computer, and mz
were not provided for each individual ED. ‘

Each ED is identified by a state-county code and an |
number. For conventional and prelist ED’s, the number
assigned by mapping the ED’s and serializing them in
serpentine fashion within a larger area, typically within a ¢
and within the balance of county. By usingthis code system
sorting, ED’s are arranged in a systematic order, and ED's wh
are neighbors on the ground tend to be adjacent in the sort. ~
serpentine numbering system is used in assigning identificat
numbers to tracts within cities or counties, to city blocks wit
tracts, and in the same general way to TAR ED’s within tra

The completeness of the address information in the regis

" determines the way the census information can be utilized

sampling. The CPS design uses address registers, where poss!
as the source for address samples selected to repre
population and housing units currently existing at addrc
recorded in the census. in other ED's, where the recor
address information is incomplete or insufficient to ider
specific addresses without ambiguity, samples of small area
used. These are called area samples. Area sample ED’:
primarily rural although occasionally ED's in urban areas rec
this treatment. '

it is necessary to set.d standard to determine whether
quality of information in the address register for a given [
adequate for an address sample or whether an are2 sample
be used. ED'S are classified “list" or “*area”’ for this purpose

1. A list ED has at least 90 percent of the 1870 c
addresses recorded in the register with complete
name and house number. A further condition, disc
below, requires the ED to be geographically Ic
within a jurisdiction . issuing building permits for
construction as of January 1970. TAR ED’s are ¢
classified “list ED’s.” Address samples are selectec
list ED's.

2 Ali other 1970 census ED’s are defined “area ED’s.’
samples are selected from area ED’s.

Area sampling—An area sample could theoretically be
oped within an area ED by subdividing the ED into sma
areas, each expected to contain the number of living q
desired for a USU. Of course, this cannot be done v
knowledge of the precise location of each unit in the EC
in practice, it is usually not possible to define land area
enough tb contain an expected four housing units. Furthe
analysis of sampling and interviewer cost and samplin
shows that areas as small as this are relatively ineffic
USU‘s. Instead, somewhat larger areas, called blocks or
are defined, having geographic features which are shown
map (and actually exist) as boundaries and containin
population and housing units equivalentto 2t0 5 usSL
easier to identify the location of census units in thes
areas using the available information in the 1970 address
A sample block is chosen and becomes the area segment.
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sampling operations are explained in greater detail, with an
#lusteation, in app. C.)

A separate visit is made to list all current living quarters
{housing units and special places) in the area segment. The list is
subsampled to identify the living quarters in a particular USU.
The selection probabilities at each step are computed to keep
the sample self-weighting.

Experience has shown that skilled technicians are required to
prepare area samples properly. The operation is expensive and
time consuming and few of the preparatory steps are, at
present, subject to mechanization. In addition, because it is
difficult to associate 1970 census units to the blocks, estimates
based on area samples alone are sometimes subject to relatively
high variance. On the other hand, estimates based on area USU's
have the advantage of covering the population residing in ail
living quarters existing at the time of interview. This advantage
applies even though the method of associating living quarters to
the blocks is not completely accurate and irrespective of
whether units existing at the time of the survey were, at the
time of the census, enumerated, missed, used for other (e.g.,
nonresidential) purposes, or came into being since the last
census !! :

~ Address sampling—A sample of living quarters recorded in
the census address register and called an address sample is the
major means of representing current population and housing in
list ED’s; as indicated below, this source does not represent the
current population completely.

The sampling process within a selected list ED is equivalent
to first removing all addresses with incomplete street name and
house number information from the register {up to 10 percent
of the 1970 addresses in the register may be removed),
combining the remaining addresses into USU’s, and then
selecting one of the USU's for the sample. The intention is to
make up geographically contiguous clusters of four housing
units & USU's. The ED containing the sample USU is the
address segment (This sampling process is illustrated and
explained in more detail in app. D)

The size of the address sample USU is subject to more
control than for an area sample (if one were 1o be designated in
the same ED) so that an estimate based on - address samples
should have the relatively lower variance. A substantial part of
preparing. the address sample can be performed by the com-
puter, but a significant capital investment is required to adapt
the address registers and the sampling operations to the
computer (app. D). Once accomplished, however, the addition-
ol sample USU's regularly needed for the CPS are designated
by the computer in list ED's at less expense, more quickly,
and subject to better control than for sampling performed
manually. When the capital costs are considered, however,
it is not clear that the computer sampling process is more
efficient. (This will be reviewed prior to the next CPS redesign.)

The instructions for the CPS interviewer insure that all
Current units 3t a sample 1970 census address are correctly
fepresented, even though the number of units differs from the
Number reported in the census. However, the sample of 1970
addresses in a list ED does not represent all current units in the
ED; the remaining units are represented by other means, as
\

*' The ssmples for CPS designs used prior t0 1963 were based entirely

O area samples.

explained in the following‘pﬁa'ragraphs. The address sample!?
does not represent—

1. Census units not recorded in the address register {pre-
* sumably missed in the census).

2. Census units at addresses recorded with incomplete
address information in the register (these have, in effect,
been removed from the register before sampling).

3. Units constructed in the ED since the census.

4. Units at addresses converted from nonresidential use. -

Use of building permits issued for new construction—
Currently, there are about 14,000 jurisdictions (places) which
issue building permits for new construction. These account for
about 85 percent of all new residential housing units con-
structed. A continuing Census Bureau survey of these places, the
Survey of Construction, is the source of a regular publication
series providing estimates of housing authorized by building
permits [54) .

The CPS uses this survey to represent units constructed since
the census in roughly 13,000 places issuing permits, as of
January 1970, that are in list ED’s; the balance of the new
construction, by definition, occurs in area ED’s and is covered
by the area sample.

The sample of building permits representing new construc-
tion in list ED’s is selected from all permit issuing places in the
461-sample PSU’s in the A-and C-designs that were issuing
permits, as of January 1970. Places that started to issue permits
after that date are represented in the area sample.

The permit places are considered in two groups for sampling
purposes. Places with a history of issuing permits for 50 or more

" residential units annually make monthly reports to the Census

Bureau for the Survey of Construction. For the CPS, the
number of units authorized by each permit is used to select a
seif-weighting sample frepresenting new construction units in

_Places having large permit volume. For such places, all permits

issued in a given month at the sample permit issuing place
comprise the permit segment for larger places, and the USU is
an expected four housing units selected from these permits.

Other permit places, for sampling purposes, are assumed to
issue permits at an average of two units per month (i.e., four
units, the expected size of a USU in 2 months). From this
group, a self-weighting sample of places is selected. All permits
issued during a 2-month period comprise the sample USU: the
permit segment for smaller places is identical to the USU.

The Cen-Sup sample—Housing units in list ED's at addresses
missed in the census or inadequately described in the address
register are represented by a separate sample developed for this
purpose called the census supplemental (Cen-Sup) sample.

Representation of these units has been developed as follows:
An independent sample of list ED’s has been selected in the A-
and C. design sample PSU's. A probability sample of city blocks
(or, in noncity areas, sample areas about equivalent in size to
city blocks) within these ED’s has been intensively canvassed
since the census. The results of the canvass, when matched
S ——————

! 1n addition to the units described, there are small groups of current
units not adequately represented in the CPS sample. {See section on
potential bias from coverage loss in ch. VII, p, 82.)
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selected ED’s are accomplished in the jollowing {these steps
illustrated in app. B by the selection performed in an A-des
sample PSU):

against the census address register for the appropriate census
ED's, identify two categories of address—

1. Addresses for units built before the census and found in
the canvassed area but not appearing in the address
register; this defines a sample representing units at

1. Computer summary records for ED's are sorted so
ED’s of the following geographic categories in the PSU

addresses missed in the census."? placed together—
- 2. Addresses found in the canvassed area and listed in the
ED address register but with street name and house C — The central city of an SMSA

s

. rPia e e eees ee s sme o -

B — Urbanized area not in category c*

U - Urban place not an urbanized area and no
category C

R — All other ED’s

number information too incomplete of ambiguous 1o
adequately specify the address location.

%0 T

As long as good address information appears in the register
for at least one housing unit at an address, the CPS address
§ sample properly represents all current units at the address. (See
the listing of living quarters in the sample segment in ch. vV, p. identification number, a geographic code which -
30.) The Cen-Sup sample represents units at addresses com- to place geographically contiguous ED’s together i
pletely missing or inadequately recorded in the register. sort,

On a per-unit basis, -the Cen-Sup sample is much more 2. Data from the 1970 census are used to develop a mt
expensive to prepare than any of the other samples. To increase of size (i.e., the number of USU’s to be assigned) {

“ efficiency, some of the sample has been selected at lower ED by the formula—

Within each of these categories, the ED's are sorte

probability and, therefore, requires an additional weight factor
to reflect the lower sampling rate. To take advantage of work
already completed to evaluate the 1970 census and differential
costs, the additional weight factor is allowed to vary by Usu.
The expected number of housing units in the USU is established
atone. The small area canvassed after the census, and referred
to above, is the Cen-Sup segment.

As indicated in chapter 1ll, a USU, once designated for the
CPS sample, is not reassigned to asample during the life of the
, ,, current design. This restriction does not apply for Cen-Sup
units; the same USU’s are reintroduced every five samples, i.e.,, 2

new series of eight monthly .interviews begins every 40 months.

M, = [H, +P,/31/4

where H, is the total (occupied and vacant) housinc
and P, the poputation {excluding institutional im
not in housing units in the e-th ED. The value of
rounded to the nearest integer but is assigned a valu
jeast one for each ED.

3. The ED’s are sampled systematically {with a ©
start), with probability proportionate to the meas
size (M,) assigned. The probability of selection of tt
ED in the i-th PSU of the h-th stratum, havingam
of Mo USV’s, is

Assembie the Within-PSU Sample ' My M

The samples described in the section, “Resources for
Sampling within the PSU,” represent separate sectors of the
‘current population. However, the sectors are not mutually
exclusive; some categories of the population are represented by
more than one of the samples. This section shows how the
sample resources are integrated to provide correct repre- Mhie<whi
sentation of the current population. -

Select the sample of census ED's—The first step in sub-
ssmpling within the sample PSU is to select a sample of census
ED’s. This is an appropriate place to start, because the complete
universe of 1970 ED’s completely exhausts the land area of the
0 states and the District of Columbia. Every current housing
unit is, therefore, associsted with a specific census ED. The
sample resources previously discussed are associated with census
procedures which ditfer by ED. A measure of size for each ED

where W,.. is the within PSU sampling interval {as
8, table 11-4). If the ED falls in sample, one USU
selected from it if

and one or more USU's are selected if

Mhie > Whi

The actual number of selected USU's is determine
sampling procedure. The random start for the s\
sampling within the ED is determined by the ¢

{census counts of housing and group quarters population),

correlated with current population, can be assigned. ‘
The selection of sample ED’s within the sample PSU and the

determination of the number of USU's to be taken from the

$3The 1870 Census Evslustion Program (E6) [67] wes designed in

from the sampling operation performed by the -
in the prior sample PSU. independent sampling ©
are conducted in each of the categories of ED’
and R), with random starts carried forward indef
from the previously sampled PSU.

14 An urbanized area consists of one or more cities compr
munity of 50,000 or more population and including the -
closely settied territory, urban in character l57! .

ﬂli! way to measure the number of housing units at missed addresses in
tnail aress; the Cen-Sup sample is an extension of this program to cover
the two categories of address in mail and nonmail sress.
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FIGURE 11-2. Method of Sampling USU's Within PSU’s,
by Category of 1970 Census ED's

1970 census ED's, by quality of address information recorded in
the census address register

Good address ED's; All other 1970
Have at least 90 percent of censys ED’s
addresses with complete
street name and house
number
, . i 3)
” Address sampling for Area sample for
units recorded in 1970 all except units
Census with good constructed since
addresses - the census
£ .. E _ Census supplement (Cen-
£ £ 3 52 Sup) for units with poor
3 3 g: S addresses or missed in
§ & €E 2 1970 Census
s | 258
85 [S&es§
e § 2225 | Permit sampie to Permit sample to
= j 28 ?_ represent units construct- represent units con-
2% | 233 s ed since the census . structed since the
wa el== g census
252
s . 4
é § § _ E - Ares ump.lc to repre- 2) Area sample to “
8% § <3 3 sent all existing represent all
units existing units

AU 1ape sddress register (TAR) €D’s are put in quadrant 1.

Sampling methad determined by resources in the ED—The
fext step in the operation ascertains how tc use the sample
Fesources to represent curmrent units in the selected ED’g. )

Feur classifications of census ED are determined in response
10 YeS or no answers to the following two questions:

1. Does the ED have at least 90 percent of the units
secorded at addresses in the register with complete street
name and house number?

2 Is the ED within the jurisdiction of an authority issuing
building permits, as of January 19707

A "yes” to both questions defines alist ED; also, all TAR ED’s
e defined as fist ED's. Any combination of “no” answers
Gefines an area ED. The complete universe of 1970 ED’s is

d in figure 11-2 that shows four Quadrants associated
with the four possible classifications of ED’s, by answers to the
two questions above. The figure also summarizes the samples
ed to represent current Population in each category of ED in
e quadrant

integrate the ssmpling methods—The methods of selecting
the within-PSU sample are considered separately for the ED’s in
each of the quadrants and are dealt with in order of increasing
complexity. The interviewing procedures for the USU's are
described in further detail in chapter IV.

in quadrants 2 and 4 of figure 11-2, only area samples are
used. (The area sample selection procedure is illustrated, in
detail, in app. C.) New construction is a major cause of variation
in USU size; but, in the current CPS sample, this is of less
concern, because only a small portion (recently, about 15
percent) of the total new construction ‘appears in these
quadrants.

In quadrant 3, a permit sample is used in addition to the area
ssmple. As part of interviewing area USU’s in this quadrant, the
interviewer asks for the year the structure was built. Units built
since the census are omitted when found in area segments in this
Quadrant, since they are fepresented by the separate sample of
USU’s in the permit sample. All population in this quadrant
could be represented by an area sample alone, but, by using the
permit sample to represent new construction, improved control
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in USU size and reduction in variance results. The area sample
USU's in quadrants 2, 3, and 4 comprise about one-fourth of all
USU’s in the CPS national sample.

In quadrant 1 alf ED’s are list ED’s. Their current population
is represented by three list samples, representing current units
as follows:

1. The address sample, selected from the completely re-
corded addresses in the census register. The method of
designating an address sample within a list ED is illus-
trated, in detail, in appendix D. Special places (dormi-
tories, rooming houses, and other living quarters for the

nonhousing unit population} that have address sample
USU’s selected from them. are termed “special place
segments,” and somewhat different procedures are fol-
lowed in interviewing them. {See the listing of living
quarters in the sample segment in ch. IV, p. 30.)

. The Cen-Sup sample, representing units at addresses

not recorded as enumerated in the census of units
enumerated in the census but at locations with bad
addresses.

. The permit sample, t0 represent units built since the

census.




Chapter lll. ’
ROTATION OF THE SAMPLE AND REPLACEMENT OF PSU'S

INTRODUCTION

Definitions and Purposes

_ Rotation of the sampte is the partial replacement of the USU's
in sample in successive months in accordance with a planned.
continuing design. in addition. the rotation system used in the
CPS occasionally requires replacement of PSU’s which involves
substituting all USU's in one NSR sample PSU by USU's sam-
pled from another PSU in the same stratum. In the CPS. the ro-
tation of the sample and replacement of PSU's are carried out in
such a way that each month's sample is a probability sample of
the population covered by the survey.

When the CPS rotation system was first incorporated in the
design. the major purpose was to avoid the undue reporting bur-
den expected of survey respondents. if they were to constitute
3 permanent panel. Substantial reductions in sampling costs, as
well as the sampling error of estimates of month-to-month
change. could result if it were feasible to conduct interviews of
the same sample of households each month. However, it was be-
Neved that asking the same respondents to supply information
once every month for an indefinite period might create adminis-
trative problems due to complaints and, by substantially increas-
ing the refusal rate. introduce biases and reduce the sampling
efficiency. To avoid this difficulty. while preserving some of the
advantages of overlap from month to month. a system of partial
sotation of the sample each month was adopted.

Once the rotation system had been adopted, further study of
#ts properties showed that it could be used to reduce sampling
error in two ways. First. it 1s possible to use a composite estima-
ton procedure that results in significamt reduction in the sam-
pling error of estimates of level and change for most items. This
estimation procedure. which depends on the fact that data from
previous months are usually highly corselated with the corre-
sponding estimates for the current month, was adopted in July
1953. (The estimation procedure is further described in ch V)

Secondly. rotation of the sample makes it possible. at slight
additional cost. to reduce sampling error by increasing the repre-
sentation in the sample of USU's with unusually large numbers
of housing units. Although changes in the sampling system have
since lessened the impact of such USU's, it still remains as 8 real
advantage. (The procedure for handiing unusually large USU's is
described in app. G.)

The overlap of the sampie from month to month (and over
other periods) also makes possible certain specislized kinds of
snalysis. By maiching specific individuals between consecutive
months. for example. it is possible. to cross-classify status in one
month compared to anather and obtain some nsights into the
dynamics of the labor market. Although subject to certain bias,
this type of analysis provides greater understanding of the
changes taking place which are often obscured in the net month-
W-month differences |77].

. Further experience with the CPS rotation system has shown
that the expected value of the response may be related to the
sumber of times interviews have been conducted at the unit. This
roblem. calied rotation group bias, is discussed in chapter VII.

THE ROTATION SYSTEM USED IN THE CPS

The following describes how the CPS rotation system func-
tions once it is in full operation. Problems connected with start-
ing up such a system in a new design are discussed on page 22;
some of the alternative rotation systems that have been con-
sidered are discussed on page 24.

For this discussion, it is necessary to define the terms “sam-
ple” and “rotation group.” As used in the discussion of rotation.
a Sample'is a set of USU's selected according to the procedures
described in chapter I1. with a specified overall sampling fraction:
thus an A-Sample could be & set of USU's selected from A-
design PSU's at the overall rate of 1 in 1.968 and a C-Sample
selected at 1 in 2 X 1,968 from C-design PSU's. (See table II-
4.) If all of the units in the survey are replaced each month, a
new Sample would be needed each month. Actually. since. in
the CPS. each new unit introduced is included in the survey for
8 months, a new Sample 1s needed only once every 8 months
after the system is functioning.

Since each new Sample 1s introduced into the survey over 3
period of 8 months, it must be divided into eight approximately
equal parts or subsamples. each a probability sample of the pop-
ulation covered by the survey. Each of these subsamples is
known as a rotation group.

it is possible to describe and operate the system by treating
each rotation group as 3 separate and independent sample and
numbering the groups in a single continuing series. however,
there are good reasons for working with Samples and identify-
ing each rotation group by Sample and rotation group number.
For example, rotation groups one through eight of Sample A3§
refer to the eight rotation groups in the 35th A-design Sample
used in the CPS. (The first Sample designated in the current 376-
area A-design is Sample A29.) Samples selected fiom the C-de-
sign are similarly identified with the letter-prefix C and are also
comprised of eight rotation groups. (The first C-design Sample
for the present design is C13.) The complete CPS for a given
month uses rotation groups from specific combinations of A- and
C-design Samples.

in the CPS. a particular rotation group is identified by its Sam-
ple number and followed by its rotation group number in paren-
theses: e.g.. A30(5) and C14(5) would denote rotation group
five of Sample A30 and Sample C14. respectively. Samples for
other programs. drawn from the same sampling frames. have
similar identification systems. For example, the national samples
conducted by the Bureau of the Census for the National Center
for Health Statistics. known as the Health Interview Survey. are
denoted by the letter prefix Y. (See app. E))

The Operating System

The rotation system used in the CPS. once in operation, may
be fully described. as follows:

Vin this report. Sample is capitatized 10 distinguish this specific meaming:
hence. the sampile (uncapialized). mterviewsd in March 1973. comprises pans
of Samples A30. C14. A31. and C15 (the word 3 capitatized in the latier case)
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1. Each Sample is comprised of eight subsamples called rota-
tion groups that are implicitly specified by the designation
of the USU’s for Sample A29 and for Sample C13. The
selection procedure (described more completely in app.
8. C. and D) is that the PSU’s are first arranged in a specific
order—essentially by SMSA, non-SMSA groups within the
four census regions—and then ED’s are sorted within the
categories C. B. U. and R? within PSU. Once in this order.,
four systematic samples of USU's are selected for Sample
A29 (one in each of C. B, U. and R) and another four for
Sample C13. In the same operation. the USU's in each of
the Samples A29 and C13 are assigned systematically to
eight rotation groups. using a random starting point.

2. One new rotation group is introduced into the survey each
month.

3. The rottion groups are introduced in order. ie.. A30(1).
A30{2).....A30(8). A31{1). A31(2).....A31(8). A32(1).
. ...etc.. and similarly for the corresponding C-design sam-
ples. C14(1).. .. .C14(8).C15(1).. .. .etc.

4. Each new rotation group is included in the survey for 4
months. is excluded for 8 months. is returned for an addi-
tional 4 months. and is then retired from the CPS sample.
Because of this feature, the plan s referred to as the 4-8-4
rotation system. ’

The Rotation Chart

The chart presented in figure I1l-1 summarizes how the rota-
tion system operates. The chart begins with December 1972. for
the purpose of the present discussion observe the entries for
Masch 1973, the first month the compiete 461-PSU design is in
effect. Examination of this chart will identify the following im-
portant charactenisucs of the 4-8-4 rotation system.

1. After the first month, six of the eight rotation groups will
have been in the survey for the previous month. i.e.. there
will always be a 75-percent month-to-month overiap.

2. When the system has been in full operation for 1 year,
March 1974%), four of the eight rotstion groups in any
month will have been in the survey for the same month. 1
year ago: i.e.. there will always be 3 50-percent year-to-
year overiap.

3. As of March 1974, figure 1il-1 shows that of the two new
sotation groups that come into the survey each month, one
_is completely new. and one is returning after an absence of
8 months.

Overlap of the Sainplo

Tabie HI-1 shows, for the fully operating system. the propor-

tion of overlap between any 2 months as 8 function of the inter-
val between them The proportion of overiap has a strong effect
on the sampling errors of estimates of change for most charac-
teristics.

2The camgones C. B, U. and R are discussed m the selection of the sample of
consus ED'sinch H.p. 18. ’

3The new sample was introduced in phases by the system described
ister on this page so that the date of November 1973 actuslly spplies
for these statements.

TABLE 1iI-1. Rotation System (4-8-4) Proportion ¢
USU’s Common in Two CPS Samples, Separate
by Selected Intervals

interval Percent of USU's common
(In months) in the two samples

1 75
2 850

.3 25

4-8 -
9 12.5

10 25

11 37.5

12 50

13 37.5

14 25

15 125

16 -

- Entry represents zero.

Introducing a New Rotating Sample

Assume a new survey incorporating 8 4-8-4 rotation sy
begins with interviews conducted for the first time wn all ¢
eight rotation groups in March 1973. Clearly the 75-pe
month-to-month overlap would be achieved in the se
month of operation. There would be no year-to-year ov:
however. until March 1974, the 12th month of operation. A
time there would be an overlap of S0 percent (four-eig
After this time, the full 50-percent year-to-year overiap is '
tained. Note that while the going system would require &
Sample only once every 8 months. the inauguration of thr
tem. under this process. requires. 3s 3 minimum, parts ¢
Samples the first month of operation and part of a third
second month. Thereatter, the requirement drops off to on
Sample every 8 months.

New CPS design introduced in one month—When
redesigned sample is to be introduced into the ongoimn
program, there are 3 number of reasons that inhibit disc
the old CPS and introducing a new complete sample in the
of 1 month. The redesigned sample will involve new ¢
sreas and. therefore. a number of new and less exper
interviewers. Also. since the new sample of USU's is draw
a different set of sampling frames. all units would be inter:
for the first time in the first month of the new sample
modifications in survey procedures usually are 2iso made
new design. These factors increase the nisk of a disconti:
the estimates when the entsre transition is made at one ur

New CPS design introduced in phases—To reduc
tems of this nature. 2 gradual transition from the oldtot
sample design is employed. When the 461-area design 1
the old 449-area sample. two groups of areas {called -
‘were used with separate systems for introducing the ne
ple and retiring the old sample operating in each group.
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FIGURE 111-1. Rotation Chart of CPS A- and C-Design Samples: November 1972-July 1975

Year Sample and rotation
and A 29 A 30 A 31 A 32 A 33 A 34
month cu Cl4 C15 Cl cC7 "C18
1972NOV.......5678 1234
DEC...{.... 67811 .......].2345
1973 JAN. .} ..... 78112....... ..3456
FEB.|....... 8{123...... ...4567
MARL ......... 1234....].... 5678
APR. . ... oo l2sas L 6781
MAY . ... ..., 3456...]...... 7812
JUNE ...... 4567 |........ 8[123
JULY ..... $678.........] 1234
AUG.....|..... 6781......... 2345
SEPT .. .| ...... 78112 ....... 3456
ocT ... |L....... g{123...... 4567
NOV . .|.......... 1234.....4..... 5678
DEC .|.........\ 2345 ...0..... 6780
1974 JAN|. .. ...... | 3456..]...... 78112
FEB ........| 4567.1....... 8123
(VY SR 5678 ......... 1234
APR...... L ..... 678p......... 2345
MAY . ... L, 7812 ....... 3456
JUNE ... |........ 8p2s...... 4567
JULY . ..., 234 5678
AUG .. J|......... 2345......... 6781
SEPT .| ......... .3456...}..... 7802
OCT . §......... 4567 .§....... 8123
NOV L .........| .5678).......... 1234
DEC ........1..... 678p1......... .2345
1975JAN . ......|.... .. 78ppa........ . 3456
FEB ...... ....... 823 ...... 4567
MAR .....J)...... .1234. ... ) ... 5678
APR . ... |........ . 2345...)...... 678
MAY ., 3456 ... ....... 78
JUNE . |......... 4567 ). ........ 8
JULY .o 5678..........
Year and A29 A 30 A 3l A 32 A 33 | A 34
month c13 Cl4 CI15 Cls c1w c18
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THE CURRENT POPULATION SURVEY

Phase | consisted of land areas that were self-representing in
both the old and new designs. The areas did not necessarily com-
pnse full PSU's Approximately 57 percent of the US popula-
ton in 1970 was in phase | areas In these areas. the
sample was introduced. one rotation group at 3 time. beginning
in December 1971. Interviews conducted entirely from the new
design were fust accomplished in March 1973. The percent of
overlap has conformed 1o the figures given in table 1li-1 for each
of the old and new designs during the transition period.

All new PSU's. and parts of PSU’s not in phase I. were in-
cluded in phase /. In these areas. the new sample was intro-
duced. one rotation group at a time., for 4 months (August
through November 1972) and two rotation groups at a time, be-
ginning December 1972. By this system. all phase 1l areas were
also completely on the new design. as of March 1973.

Alternative Rotation Systems

Prior to July 1953. when the current rotation system was

introduced. the Samples were divided into five rotation groups. .

with households interviewed for 6 successive months, and then
dropped from the sampie. Each month. for 5 months. one-fifth of

_the urts in sample were interviewed for the first tme and. then

1 the sixth month. no new units were added. In that rotation
system. 80 percent of the sample units were common month-to-
month for 5 months and 100 percent for the sixth month. but
there was no overlap for the same month year-to-year.

The 4-8-4 rotation system presently used in the CPS is one of
several that could have been adopted: a3 major factor in its
choice was to save costs. The system currently used increases
the period households remain in sample from six 1o eight inter-
views but masks the impact of the additional contacts on the
household by spacing the interviews over 3 16- rather than a 6-
month period. The current system reduced the month-to-month
overlap in the sample from either B0 or 100 percent to 75 per-
cent and provides a3 50-percent overlap in the sample year-to-
year.

Whiie the 4-8-4 system has been in effect, the size of the
sampie has been increased. estimation procedures have been
improved. and better controls on survey error have improved the
accuracy of the CPS results. As a consequence. survey errors,
formerly not separately recognizable in the mean square error.
have become more important in evaluating the accuracy of the
CPS estimates. One of these is the phenomenon of rotation
group bias that is further discussed in chapter Vil. page 83. This
problem must be considered when proposing modification in the
existing rotation system. because the extent of the rotation
group bias is related to the number of times the household is

~ interviewed. and its impact and causes are not well understood.

More complete knowledge of this problem might allow other
options for rotation. (See. for example. the design requirements
for State samples in ch. V1. p.68.)

SELECTION OF ADDITIONAL SAMPLES
FOR ROTATION

The use of a rotation system requires the periodic selection of
additional Samples. It would be possible to select these Sam-
ples. each completely independent of the other, according to
the procedures described in chapter Il: however. this would ob-
viously be extremely costly and inefficient.

The System for Generating Additional Sampies

The ptan adopted for development of additional Samples ha
three major features

1. The 4-8-4 rotation system used in the CPS involves ¢
placement of a portion of the sample USU’s each mont
Replacing a portion of the sample. by an equivalent ar
independent sample of USU’s 1n general. wiil increase t*
sampling error of month-to-month change. But. this 1
crease could be minimized by using replacement USL
with characteristics similar to those being replaced. -
approximate this. the first feature of the system is 10 asst
adjacent or nearby USU’s in the same set of PSU's as 1
placements: that is. the replacement USU’s are made up
addresses next door. or nearly so. to addresses in 1!
onginal USU. ‘

2. The assignment procedure permits the orderly use of t
sampling frames. thus, work involved in selecting samp
for a number of different surveys in the same PSU’s can
coordinated to reduce costs.

3. The method of assigning replacement USU’s enables -
Bureau of the Census to avoid contacting the same hous
unit for different surveys that have their samples selec
from the same samphing frame. We cannot avoid the po:
bility of again contacting some of the same households
surveys having samples selected independently. or fr
different sampling frames. or if households move to ano:
address.

in practice. the sample selection pl'an conforms approxim.
iy to these features. However. the third of these must be ignc
during the changeover from an old to a new CPS design. beca
the sampie within each PSU is selected on the basis of the v
tecent census information and is independent of any samp
frames previously used. Once the new design is introduced. h
ever. the selection process avoids 3 second use of HU's de
nated for an earlier CPS sample from the current frame. it
Census Bureau pracuce to extend this control. where poss
10 avoid a second use of a USU by any of the Census Bu:
sample programs.*

How Additional Samples Are Generated

The plan used for the generation of an additional Sample
the initial one Is illustrated by means of a hypotheuical exar
The illustration has been simplified by using an integer fc
sampling interval, making the total measure of size in the
exactly divisible by this integer. and by dealing with only ©
the several ED categones. The procedure actually used ¢
the complicstions which appear in practice while conform
the concepts given in this illustration.

Consider a sample PSU in which ED’s of. for example.
gory B have a total measure of size of 1.100 USU's ar
within-PSU sampling fraction 1s 1 1n 100. Assume that al
of category B in thus PSU have been completely dividec
USU's and numbered. serially. from 1 to 1.100. using 8
graphic order (the actual procedure used for sampling w

€Housing units in Cen-Sup segments (i3 than one percent of CPS
units) are excepnons. these unis. by design. begin an additona! use i
ie every 44 hs (Seech It.p 17.)
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PSU’s 1s theareticaily equivalent to «-nng this). The invial Sam-
ple of 11 USU's is selected by the random choice of one of the
first 100 USU's (by the process described in app. B.p 113) and
by taking every 100th USU thereafter.

Under the plan used. the second Sample consists of the 11
USU's immediately following the USU's in the first Sample The
third would consist of 11 USU's immed:ately following those in
the second Sample. etc. Thus. if number 90 is the first USU
selected. the successive Samples would be, as follows -

Sample Serial number of USU's in sample
Fist 90 190 290 ... 990 1090
Second 91 191 291 ... 991 1091
Thid 92 192 202 ... 992 1092
10 99 199 20 ... 999 1000
11100 200 300 ... 1000 1100
12 1 101 201 ... 991 1001
19 '8 108 208 ... 908 1008
20 9 109 209 ... 909 1009
9 88 188 288 ... 988 1088
100 89 189 289 ... 889 1089

This system of generating successive Samples. by substitut-
mg the next USU for each USU in the current Sample. complete-
ly identifies the additional Samples needed for subsequent use
by the act of selecting the imtial Sample. Furthermore the next
USU is usually located in the same sampie ED. For st ED's. all
USU’s in the ED are identfied by the computer when the initial
USU is designated (app. D} so that the next USU s typically
comprised of addresses that are neighbors of the first USU. For
srea ED’s, the next USU is usually in the same block (See app.
C.) In either case. the amount of preparatory work required to
designate succeeding samples and locate the units on the
ground is considerably less than Tequired for the initial sample or

" tora sample selected independently of the previous one.

The same rotation group numbers assigned to the initial se-
lections are assigned to the adjacent (next) USU's as they rotate
into sample.

Assignment of Samples to Census Bureau Surveys ‘

The preceding procedure suggests a method of assigning the
USU’s needed for the CPS for the life of the samphng frame. For
the 461-PSU design, # total of 19 USU’s adjacent to each USU
n the initial Sample have been reserved for the needs of the
CPS national sample in the current decade.

The requirements for other current surveys conducted by the.

Census Bureau using the same sampling frames as the CPS have
been estimated. and USU's have also been reserved for this pur-
bose. Because the various surveys considered have different

sample sizes and sample designs (some are in only the A-design
or the C-design PSU’s and some are in both sets of PSU’s). the
pattern of reservations is not the same for each CPS. PSU The
assignment of USU’s 1o the expected needs over the decade for
a number of survey programs i1s desciibed in app. E.

REPLACEMENT OF PSU's

The Problem of Exhausting USU's in the PSU

For some of the smalier PSU's. the number of USU's need-
ed for all surveys planned for the life of the sample design can
turn out to be more than the number in the PSU. As a practical
matter. this problem should not arise for an SR PSU where the
basic sampling interval (1 in 1.312) means there are 1.312 dif-
ferent systematic samples of USU's in the PSU. Within some
NSR PSU's. however. the sampling interval may not designate a
sufficient number of different systematic samples to accommo-
date ali of the surveys. For example. an NSR PSU in the A-design
only with a sampling interval of 1 in 80 wiil have just enough
USU’s for the surveys planned: if the initial selections are sepa-
rated by less than 80 USU's. the sampling frame will be exhaust-
ed before the end of the decade. (See app. E.p. 136.)

Alternate Solutions

There are two major alternative methods for handling the
problem. The simpier of the two would be to drop the require-
ment that each new Sample contain only unused USU's. Thys,
in the previous illustration where the hypothetical PSU is divided
into 100 different Samples of 11 USU's. a 101st Sample (if
needed) could be designated by reusing the first Sample. a
102nd by reusing the second Sample. etc. From the sampling
point of view. this wouid be a compietely unbiased system.

A second alternauve. and the procedure used for the CPS. is
1o develop an unbiased system of gradual replacement of sample
PSU’s over the life of the sample design. e.g.. the current decade.
However, a system which moves to a8 different PSU only when
the sample PSU is exhausted eventually would exclude the
smalier, PSU's. To avoid this bias. clusters of PSU's are first es-
tablished within each NSR stratum that contsins a PSU unabile
to supply the sample USU's for the entire decade. Such clusters,
called rotation clusters. are determined before the sample PSU
is designated. By the procedure given in the following section,
each PSU in the rotation cluster containing the sample PSU is
assigned the portion of. the decade it is to be in sample so that
each PSU has its proper expected sampling rate. The sample is
shifted from one PSU to another within the cluster to conform to
these assigned portions.

Procedure for PSU Replacement

Establish rotation clusters within the NSR strata—If 3
stratum contains one or more PSU’s that would not have enough
USU’s to cover survey needs for the decade. the PSU's in the
stratum are grouped into rotation clusters. A rotation cluster is a
group of PSU’s, all members of the same A-design stratum, that,
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taken together. will have enough LiSU's to serve exzcated cur-
rent survey needs over the decade. in strata raade up entirely of
PSU’s with a sufficient number of USU's. each PSU comprises
8 rotaton cluster by itself. In considering this problem. ait PSU's
in the stratum (sample and nonsampie) must be examined.

Rotation clusters are made to consist of a8 minimum number of
PSU’s and to be sufficient in combined size 10 provide the need-
ed USU's. These criteria are designed to require the least change
in the PSU structure and. thus. to maintain minimum impact on
the survey program.

The NSR PSU's can be in sample in the A-design or C-design
slone or in both designs simultaneously. and this influences the
number of USU's that the PSU must furnish over the decade.
These requirements are 80. 56. and 128 USU's. respectively {see
app. E. p. 00); thus. defining the most efficient rotation cluster
requires knowing the sample PSU. However. the rotation clus-
ters must be determined before the sample PSU's are selected.
To resoive this apparent impasse. rotation clusters for A-only
PSU’s are considered first and are used when the PSU is an A-
only or C-only sampie If these clusters are not sufficient 1o serve
the needs of both the A-and C-samples simultaneously. A-and G-
clusters are prepared as combinations of A-only clusters.

in practice. the criteria for forming rotation clusters are ex-
pressed in terms of Py,. the proportion of the 1970 census popu-
lation of the h-th A.design stratum n the i-th PSU. From table
-4, we have Wy, = 1.968P},, Rotation clusters must be identi-
fied. if necessary. by combining PSU's within the same A-design
stratum so that

c

1.968Pp; = 1.968BX P, ;2 80 is required for the c-th
i cluster supplying an A-
‘ only or C-only sampie PSU,
or .
2 128is required for the c-th

cluster supplying an A-and
G-sample, simultaneously.

Replacement when sampie PSU's are identified—After the
sample PSU’s are identfied, PSU replacement is required if 8
sampie PSU has been combined with others into a rotation clus-
ter. The number of months each PSU in the cluster is to be in
sample is derived as in the following illustration.

Assume an A-design stratum includes several PSU's too small
to provide the required number of USU's if they should fall in
sample. Each of these small PSU's is combined with other small
or large PSU's into, for example. two rotation clusters X and Y.
such that sufficient USU's can be supplied for all surveys in the
decade if 8 PSU in either cluster were selected for the A-or C-
sample (but not necessarily large enough to accommodate both
simultaneousiy). Let the sum of the P,;. for the PSU's in the clus-
ters. be Py, and Phy. respectively To sausfy requirements of
both designs. if one of the clusters were 10 supply USU's for the
A-and C-samples simultaneously, clusters X and Y are combined
into a single cluster XY. For simplicity. let all PSU's in the stratum
(other than those in cluster XY) be isrge enough to supply the
sequired USU's if they should fall in sample. The illustration ‘as-
sumes the A- and C-sample PSU's fall in cluster X.

It is not difficuit to determine the totai number of USU's that
the cluster XY could contribute to the combined requirements of

the A-and C-samples if the sample design were to be used ir
defirutely. The expected proportion of this number to be assigne:
to each PSU in cluster XY is determined in two steps.

First. determine the expected proportion of the total USU's 1
cluster XY that cluster X should contribute to the sample (th
compliment of this proportion applies to cluster Y) It can b
shown that the proportions are given by

2
P2,/ 1PEe + PRy

and
PR/ IPEx + PRI

for clusters'X and Y, respectively.

The second step determines the proportion of USU's to b
contributed from each of the PSU's in cluster X and cluster Y t
expressions of the form:

Phi/ Phx

for the i-th PSU from stratum h in cluster X.

The derived proportions are used in a random process to dr
termine the number of months out of the 120 in the decade th.
the sample USU’s are to be supplied by each PSU in the clusts
designated by the sampling process.

impact of PSU Replacement on the Survey

Usually the replacement of a sample PSU with another r.
quires training 3 new interviewer and the loss of an experience
one. Also. there is an extra one-time cost associated with san
pling in 8 PSU. The gradual rotation system, therefore. does «
volve an increase in cost. but. in relation 10 the other costs ov:
the decade. it is very small. primanly because the number -
PSU’s involved in the replacement problem is smail.

The impact of the replacement problem during the life of tt
461-area design can be judged by the following facts. The life
the design. for this purpose. is taken to be the decade defined t
the 10-year period beginning August 1972, the starting date f.
introducing the NSR sampie in the current design.

1. There are 17 NSR PSU's. onginally designated for the sa:
ple. which will be replaced dunng the decade (13 are in 1
A design. 3 in the C-design. and one in both designs)

2. The replacement process used will involve an additior
14 A- and 5 C-design PSU’s at some time during the de
ade.

The replacement of a relatively small number of PSU's ov
the 10-year penod is expected 1o have a miimal effect
monthly esumates. The full sample for each repiacement PSU
therefore. introduced in a single month.

The PSU’s involved and their scheduled dates for entering 3
leaving the A- and.C-design samples are shown in appendix |
table M-1. i

§ The theory supporting this process s derwed in [62]




Chapter |V.
SURVEY OP_: 4ATIONS

INTRODUCTION

The survey operations for the design. based on the 1970 cen-
Sus. incorporate a number of changes in the procedure employed
#n earker CPS programs. These modifications are primarily a re-
Section of changed methods in using decennial census data and
other materials in selecting the sample and in the increased use
of the computer. However. the information collected. as well as
the principles of quality control and emphasis on economy of
operation, remain essentially unchanged.

The survey operations for the CPS have been developed with
the following aims in view—

1. To produce reliable statistics on the composition of the la-
bor force related 10 a specific week in each month of the
year. interviews are conducted during a 9-day period. be-
9'nning on Monday of the week containing the 19th. and
relate to activity duning the week containing the 12th day
of the month.

2. To produce these staustics rapidly. The estimates for a giv-
en month are generally made public on the first Friday of
the following month. This is the 19th day of the survey
€ycte. counting from the first day of interview

3. To produce these statistics economucally.

.The CPS is one of a number of surveys conducted by the Cen-
sus Bureau. Insofar as possible. Bureay programs have been
designed so that the Same survey materials, Survey procedures.
personnel. and faciliies can be applied to as many surveys as
possible This objective has obvious advantages in terms of cost
and in utilizing skills of sutvey personne! for other programs. For
example. CPS interviewers can be (and often are) employed on
non-CPS activities. because the sampling materials. interviewer

The survey operations are descnbed under thvee major head-
ngs: Monthly data collecuon activities, control of the field oper-
abons. and processing of the data. The organization of the
~ personnel and facilities 1o perform these functions s discussed
firss.

The operations are discussed in terms of the 461-sres CPS
national sample. however, the same survey operations apply slso
o the monthly increments which have been added 10 the na-
tiona! sample 10 improve the reliability of estimates for certain
Sutes. Figure 42 indicates the impact of the workload
from these increments by regional office area. (See also the sec-
bon on survey operations in ch. Vi.p 73.}

ORGANIZATIONS INVOLVED IN SURVEY
OPERATIONS

This discussion of organization 1s concerned primaridy with
9oups directly involved each month in producing CPS results.

However. other Census Bureau staffs. not necessanly involved
each month. influence the program in important ways, including
the Associate Director for Demographic Fields. the Associate
Director for Statisucal Standards and Methodology. the Chief
Mathemaucal Statistician. and the Chief and Statf of the Staus-
tical Research Division.

The Bureau of Labor Statistics-Census Labor Force Commit-

each year) to advise on Census programs, including the CPS.

The Census Bureau Staff. associated with CPS activities. op-
erates out of 14 physical locations. the headquarters in the
Washington. D.C.. area. the processing center in Jeffersonville,
Ind.. and 12 regional field offices.

Washington, D.C.

" The Bureau of the Census. under the U.S. Department of
Commerce. has its headquarters in the Washington. D.C.. area.
Census Bureau offices are located about 1 mile southeast of the
District of Columbia. in Suitland, Md.

Major organizational units within the Census Bureau are

- calied divisions, and they report to the Director. Bureau of the

Census, through the appropriate associate director. The CPS is
within the purview of the Associate Director for Demographic
Fields.

The Demographic Surveys Division 1s responsible for coordgi-
nating the functions of all organizations within the Census By-
feau associated with the CPS. It also coordinates subject-matter
needs in the labor force area with the Bureau of Labor Statisucs,
the prime user and a participating sponsor of the CPS program,
and the Statistical Policy Division of the Office of Management
and Budget. which has responsibibity for approving all statistical
nquiries undertaken by the Federal Government. The Chief of the
Demographic Surveys Diwvision is the contact for inquiries con-
cerning the CPS from the public and other governmental units.
The division. in addition 10 coordinating the Census Bureau's
CPS activities. is responsible for the design of the monthly ques-
tionnaire, including development of questions for the supple-
mental surveys: the procedures for processing the survey in the
processing center and the regional office each month; and the
preparation of the monthly instructions and training materials for
the interviewing staf. The computer programming statf in this
division is responsible for the Programs necessary to edit. weight,
and tabulate data from the 'rnonthly CPS and the supplemental
surveys conducted in conjunction with the CPS. This division
8iso performs the final review of the CPS resuits prior to their de-
livery to the Bureau of Labor Statistics. U.S. Department of La-
bor. (See the section on weighting and tabulation, p. 54.)

The following organizations. associsted with the regular proc-
essing of the monthly CPS, are aiso icated in the Washington
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area. Their major functions are indicated. but it is not possible to
enumerate al! contributions of each division nor the way each
division assists the others in the performance of assigned re-
sponsibilities.

The Statisncal Methods Division is responsible for the sample
design. the selection of the sample. the estimation procedure,
developing gaality control systems. measurement ol survey er-
rors. and maintenance of quality standards in census publica-
tions based on sample data. These responsibilities extend to all
demographic surveys, as well as for the decennial census. Some
aspects of the sampling activities are performed in Jeffersonville.

The Field Division headquarters staff is responsible for the ad-
ministration of the interviewer and enumeration staffs main-
tained under the 12 regional offices, as well as serving as ligison
between other divisions in Washington and the regional offices.
{The organization of the regional offices and the training of their
personnel is described in more detail in app.J.)

" The Computer Services Division provides computer facilities
and supplies services to process the CPS information. However.
the computer programmer staft responsible for the CPS is part of
the Demographic Surveys Division.

Each month. the Population Division supplies projections of
the total U.S. papulation for the age-sex-race categories used in
the second stage of ratio estimation. {See ch. V. p. 59.) Tech-
nical direction for the industry and occupation (I and O) coding
operation is also provided by this division. The Population Divi-
sion sponsars a number of repetitive supplements included in
the CPS and prepares a wide variety of analytic reports based on
CPS data. i

In collecting and processing data for the construction indus-
By. the Construction Statistics Division collects counts of resi-
dentia) building permits by permit issuing jurisdiction. These
counts are wsed by the Statistical Methods Division to select a
sample representing units built since the last census.

Jeffersoaville, Ind.

The Data Preparation Division in JeHersonville has two orga-
nizations regularly involved in preparing matenials for the survey

The Stavisticat Methods Section performs a number of func-
tions requiring large-scale technical and clerical input leading to
designation and control of sampie USU's. Specifications for
these functions are provided by the Statistical Methods Division
m Washington. These activities include evaluating the quality of
address information in the Census address registers (see the dis-
cussion of resources from the 1970 census in ch. Il. p 16); pre-
paring ED’'s for computer segmentation (app. D). designating
USU’s in new construction segments. i special places. and n
Cen-Sup segments: preparing the segment folders; and review-
g the field listings for address segments.

The Geographic Operations Branch performs the mapping
work required in selecting area sample segments.

The Data Preparanon Dwision 1s also involved in the process-

ing of the monthiy information collected by the field staff

The Genera! Operations Branch checks 1n and processes the
CPS questionnaire and does the I and O-coding. :

The Support Services Statf and the Data Processing Systems
Branch provde microfilm and FOSDIC services and transmit
copies of FOSDIC tapes by wire to the Computer Services Divi-
s$ion in Washington for processing by the computer.

—

DATA COLLECTION ACTIVITIES FOR
‘A SURVEY MONTH

The process of coliecti~g informauon for the survey in 3 vp.
cal month 1s described under three topics. (1) Identty the ysy-g

_in sample. (2} list the living quarters in the segments and, where

necessary. subsample the listing to identify the USU. and (3
conduct the interview. Specific instructions for these operations
are given. in detail, in the CPS Office Manual 140} and the cps
Interviewer’s Reference Manual {39).

ldontif-y the USU‘s in the Current Sample

The USU's to be interviewed for a CPS sample are identi-
fied by segment and rotation group using CPS form 11-200. the
sample report. (See figure IV-1.) Normally. segments in two ro-
tation groups are listed on this form in the “incoming” and the
“returning” rotation groups. For a given month. the rotation
group entering the sample for the first of the eight interviews is
calied the incoming group: the returning rotation group is enter-
ing the sample for the fifth interview after having an 8-month
period out of the sample. The incoming and returning rotation
group segments are listed in sections | and ! on the form 11-
200. these sections are labeled “initial samphng” and “auxiliary
sampling.” respectively. The segments shown on this form for
the current month and on the forms for each of the 3 preceding
months provide a complete list of alf sample segments for the
current month. (See for example. the rotation chart in fig. -1
where. in April 1973, rotation group A32(1). rotation group 1 of
Sample A32. is the incoming rotation group. and A30(5) is the
returning group.)

Sample report, form 11-200—Segments for tncoming and
returning rotation groups are presented in three sets of sample
report forms 11-200.

1. The first set of forms is generated in Washington by the
computer and shows all segments except permit and Cen-
Sup. This set is sent to the regional offices about 2 months
before the interview month to aliow nme for listing units in
the segments before interview. _

2. The second set is manually prepared showing Cen-Sup seg-
ments and is transmitted with the first set

3. The third set of forms lists permit segments and is prepared
about 3 month later 10 allow the sample of building permits
10 be more current. This set of sample reports is prepared
in Jeffersonvilie and 1s based on samphng conducted by a
clerical operation.

Compileted sample report illustrated—Figure IV-1 illus-
trates a completed sample report for the incoming and returming
rotation groups of PSU 412, LaPorte-Starke. Ind.. for August
1973 Thus is an sllustration of the first set of forms showing seg-
ments for the two rotation groups. ,

Column 1 shows whether the segment (identified in col. 2) is
in the A-or C-sample. The sampling instructions to designate the
USU for area segments are given in columns 3 and 4. Entries
similar to those g:ven in columns 1 to 4 for the incomng rota-
tion group segments are shown in columns 9 through 12 for the
returning rotation group segments The entries in other columns
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of sections 1. 1t. and Il have been completed by the field staff
after the listing operation and a control copy 1s returned to
Washington.

Segment folder—The rotation of the sample over time intro-
duces new USU's {and new segments) into sample. When a new
ssgment is introduced, the regional office is supplied a new seg-
ment folder and. for area segments. a8 new map. The segment
folder is used to—

1. Record the segment identification and the survey processes
to be applied to the segment in & given month (list. inter-
view, etc.).

2. Record the transmittal of questionnaires and control cards
for completed interviews and for noninterviews.

3. Organize the exchange of survey materials between the
regional office and the interviewer.

New segments appearing through rotation of the sample are
identified by appending an ajphabetic suffix to the 4-digit num-
ber of the segment being replaced. New segments appear in the
rotating sample depending on the type of segment:

1. When the last USU in an area segment is replaced. the next
USU will be in a different segment (in the same or a differ-
ent ED).

2. When the last USU in an address ED is replaced. the next
USU will be in 3 new segment and will be in a ditferent ED.

3. New permit segments appear when rotation brings in 8
new address or when more recently issued building permits
sre included by extending the sampling interval. A separate
segment folder is typically used for each of the different
geographic locations introduced by the sampie of building
permits.

List the Living Quarters Within the Sample Segment

The living quarters 10 be listed are usually housing units. In
group quarters and in special places (such as a transient hotel,
rooming house. dormitory. trailer camp. convent) where the oc-
cupants have special living arrangements. the living quarters
listed may be housing units. rooms. beds. etc. In the discussion
of listing. all of these living Quarters are included in the term
“unit” when it is used in the context of listing or interview.

All units in the sample segments are listed prior to interview.
For address. permit. Cen-Sup segments and TA places in special
place segments,?  both the listing and interviewing steps are
performed by the interviewer on the first visit to the segment.
For segments of this type. or addresses within such segments
that have more than one USU in the segment. the units in each
of the USU's are defined by predesignated hnes on the hsting
sheet.

For ail other segments [i.e.. ares segments and NTA places in
specisl place segments). the listing is usually done » month be-
fore interview. and the specific units to be interviewed are sam-
pied from the listing by 8 clerk in the regional office. Performing

2 The abbrevistions TA and NTA. for take ail and nontake ail. respectively, dis-
wnguish assignments 8t which the interviewer 13 10 mterview all umits (TA) or 8
sample of units INTA}

those two steps separately allows each to be verified and allov
more complete controt of sampling to avoid bias in designaw-
the units to be interviewed. The separation of the two oper
tions is particularly important for area segments. for examp
since they are. by design. made up of a larger number of USL
than other segments. require more preparatofy work. and are
sample over a longer time.

The units to be interviewed within the segment are select
in an objective manner to avoid bias. However. the sample ro°
tion system used in the CPS tends to remove biases that
have been introduced in the selection process. For example, i

_address USU is to be defined within a large structure where ur

will be assigned to several USU's. the interviewer could cc
ceivably manipulate the order of listing the housing units to b
the selection for a given USU. However. as the CPS rotat
system eventually replaces each USU by others made up
units adjacent on the listing at the address. the unknown er
from the selection bias in this and all other USU's of this char
ter is replaced by a (measureable) vanance. It 'is important
recognize that the first sample selected for a new design cc
have unknown selection biases if units for all USU's are de:
nated by the process used for address USU’s in the CcPS.

Area segments and NTA places in specisl place ¢
ments—When the first USU from an area segmentis tob
sample for any program which uses the A- or C-design samy(
an interviewer visits the area to establish a list of living quar

- in the segment. Units within the segment are recorded or

ares-segment-listing sheet. form 11-212. (See fig. v-2)
heading entries on the form are filled by the office clerk. and
umns 2. 3. and 4 are used by the interviewer to record 3
tematic list of all occupied and vacant housing units within
segment boundaries. All structures are accounted for eve
there are no living quarters within them. Nonresidential st
tures on the same property 3s 8 housing unit are recorde
column 4 of the area segment hsting sheet. Nonreside
structures on a property with no living quarters are recorded
separate form printed on the inside cover of the segment fc

if the area sample segment is within a jurisdiction thats:
building permits as of April 1970. it is necessary to deter:
the year each listed unit was built. This is required because t
ing units constructed since that date are represented by pt
segments. To determine “year built.” the interviewer inquir
each listed unit and circles the appropriate code in column
the time of listing® The inquiry 8t the time of listing is omitt
areas with low new construction activity: in such cases.
construction units are identified later in completing the cc
card during the interview and deleted from the sample at
time (i.e.. 8 type C noninterview). This process avoids an
contact at units built before 1970.

If the area segment is not in 8 building permit issuing
diction. then all uruts within the segment are eligible fc
sample and the interviewer does not determine “year built’

The “special place™ information at the top of form 1 1-2
to inform the interviewer of the presence of a specisl place
srea segment. Listing of the special place is performed
form 11-213. (See fig. Iv-3.) The listing instructions appe

’Ttnummwnm!ulumlmwlulmmwdmm
samples. Some of these programs a1e mentioned i 20p. €.

aLmne 9. fig IV-2. diustrates 8 umit constructed after the census anct
from the ksting
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FIGURE IV-2. Area Segment Listing Sheet
(Form 11-212)
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the form and further detail is given in the /nterviewer's Reference
Manual |39).

After the hsting of hving quarters in the area segment has
been completed. the listing forms are returned to the regional

office. A clerk then applies the sampling instructions. shown in

columns 3 and 4 on the sample report. form 11-200. to iden-
tify the units in the sample USU. (See fig. IV-1.) The result of the
hsting and sampling operations are summarized in columns 5. 6.
and 7 of form 11-200. The entry in column 6 determines the
number of serial numbers to be assigned to the sample units.

To reflect changes in the number and the use of the living
space for units in the area sample segment. it is desirable to
penodically review and correct fie.. update) the listing so that
the cumrent USU. and later USU's to be selected from the seg-
ment. will represent the current status. The following rule is
used: The USU interviewed n the first or fifth month in sample
for CPS must be selected from a listing updated within the pre-
vious 8 months. A given segment. however. may be involved in
more than one survey, but the rules for listing area segments are

the same for all surveys using the current survey sampie. The .

updating of the segment for any of these surveys can be consid-
ered in satisfying the foregoing rule.

The area segment is updated by retracing the path of trave!
used in the original listing. verifying the existence of each unit on
the listing, and adding any unlisted housing units or other hving
Quarters that are found at the end of the Jist. By extending the
original sampling pattern. the unlisied umts are given thew
chance of being in sample.

Address, Cen-Sup and permit segments, and TA places
in special place segments—The listng 1n these USU's s con-
ducted during the first visit to the segment for an interview.
When the units in 3 segment have been listed. interviewing at
units in the appropriate USU (identified as units falling on pre-
determined lines on the hsting sheet} can be done on the same
visit. The rule for type of interview lie. a personal visit. rather
than telephone interview. is required for first month in sample)
13 8 reflection of this procedure.

The computer prepares an address hsting sheet. form 11-
211A for each address segment as a part of the sampling opera-
tions described in appendix D. (See fig. IV-4.) The computer
enters the sddress information in columns 1. 2, and 3. and idenu-
fies the USU for the unit on each line of the listing sheet in
column 5. The number of housing units existing at that address
in.the 1970 census i1s recorded in column 7 and informs the hster
concerning the number of current units to expect at the address.
The regionatl office clerk has aiso used this figure 10 make an
initial assignment of household serisl numbers (col 6) 10 the
Units at that address.

For TA addresses (where all units 3t the address are assigned
to the same USU). the listing sheet records the address sepa-
rated by 2 sufficient number of lines to allow for additiona! units
found at the address The mnterviewer 1s required 10 hst and in-
serview 3ll units st TA addresses.

One page of the hsting sheet is used for each NTA address.
The lister records all living quarters presently existing at the ad-
dress and interviews those recorded on the lines for the appropri-

ate USU (col. 5). Figure IV-4 shows an example of a completed

address listing sheet for 8 nontake-all (NTA) address segment.
-A regular system of updating the listings in address segments
s also followed.

Conduct the Interviews

Each month duning interview week. the interviewers attempt
to contact and interview a responsible person hving in each sam-
ple unit to complete a CPS questionnaire. form CPS-1 (See
fig. tV-7.) The week containing the 19th day of the month 1s the
interview week. An introductory letter 1s sent each househoid in
sample for the first and for the fifth month. The letter describes
the CPS and announces the forthcoming wisit  Figure IV-5
shows the introductory letter sent to sample units in the area
administered by the Detroit Regional Office.

Prepare roster of persons at sample unit—At the time of
the first interview. the interviewer prepares a list of all persons
who are staying in the sample unit, including visitors and others
temporarily away from the unit who usually live there. The roster
is constructed using the field control card. form CPS 260. (See
fig. IV-6.) The roster and questions on the control card are used
to identify the living space making up the separate housing units
or other units$ (if any) including vacant living space. comprising
the sample unit. A control card is prepared for each housing umit
or other unit found at the sample unit whether occupied or va-
cant. Thus. a control card exists for each housing unit or other
unit in the interviewer's assignment. including noninterview units
of all types.

The control card provides for recording the personal character-
istics of each person who is determined to be a member of a sam-
ple household, i.e., a person for whom the sample unit is the usual
place of residence. {The ruies for usual place of residence are dis-
cussed in app. H and are summarized in the table in that appendix.
Examples of the personal characteristics entered on the control
card are: Relationship to the head. date of birth and age. mantal
status, race, and sex. This record of members s brought up to
date at each subsequent interview to take account of new or de-
parted residents, changes in age. manta! status. etc.. and const-
tutes the complete sample of persons from which subsampies,
having specified characteristics. are selected for specific studies.
For example. informanion for the monthly labor force survey is
collected for all civihan members 14-years old and older. (Per-
sons in the Armed Forces and inmates of institutions are ex-
cluded.)

Noninterviews—For various reasons. interviewers sre un-
sbie to obtain an interview at every housing unit designated for
the sample. A CPS-1 and an updated control card are neverthe-
less required for each unit in the sssignment. Table V-1 shows
the average monthly number of assigned units in 1975 and the
number and proportion of noninterviews. by type The type of
noninterview is defined by the units listed on the CPS ques-
tionnawre. form CPS-1. (See fig. IV-7. item 15.) ,

The units not interviewed are classified in three categones. as
follows:

Type A noninterviews are occupied units eigible for the
survey for which the interviewer was unable to complete the
interview. Table IV-2 provides. monthly for 1975-76 and an-
annually for 1972-1976. the proportion of ehgible sample
households that are type A noninterviews by type. As can be
seen. the overall rates range from about 3 10 5 percent each

$See ch I1.p 15. for the defirinons of housing umit and other umit
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FIGURE IV-4. Address Listing Sheet
(Form 11-211A)
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) , FIGURE IV-5. Current Population Survey Letter
(Front)
.’.-n-.\
s i Y %t | UNITED STATES DEPARTMENT OF COMMERCE
o-m” p i, . | Bursav of the Census
\ LT j Washington, 0.C. 20233
ey o0

OFFICE OF THE DIRECTOR

Dear Friend:

You may have read in the newspaper-or heard on the radio or television-the official
Government figures on total employment and unemployment issued each month. These
figures, as well as information about persons not in the labor force, are obtained from the
Current Population Survey, for which your address and about 60,000 others throughout the
United States will be visited during the next few months.

‘This survey, which is conducted by the Bureau of the Census under the authority of title 13,
United States Code, section 181, provides vital up-to-date information on the status of the
economy. A Census interviewer, who will show an official identification card, will call on
you during the week in which the 19th of the month falls. The interviewer will

ask questions about the members of your household-their ages, employment, occupations,
and similar important facts. All information given to the interviewer is, by law, held in
strict confidence. Your answers may be used only to prepare statistical summaries from
which no information sbout you as an individual can be identified.

Because this is a sample survey, your answers represent not only yourself and your house-
hold, but also hundreds of other households like yours. For this reason, your participation
in this voluntary survey is extremely important to ensure the completeness and accuracy

of the final results. Although there are no penalties for failure to answer any question, each
unanswered question substantially lessens the accuracy of the final dats. Your cooperation
will be a distinct service to our country.

On the other side of this letter are the answers to questions most frequently asked about
this survey. »

Sincerely,

Further information
may be obtained from:

Mr. Robert G. McWilliam

Regional Director

Bureau of the Census

Washington Blvd. Bide., Room 2100
234 State Street

‘l‘elephom:b (313) 2267742
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FIGURE IV 5. Current Population Survey Letter
(Back)

Whot is this survey all about? This survev — called the Current Population Survey — is taken each
month to provide an up-to-date estimate of the number of persons working. the number who are
smemployed, and many other related facts. Occasionally we ask additional questions on educa-
tion, health and disability, family income. housing. and other important subjects.

Who vses this information? What good is it? In a country as big as ours. and one that is chang:ng
so rapidly, up-to-date facts are needed by people in goverament. business, and other groups in
order to plan programs intelligently. It is important to know how many people are working or out
of work (10 help direct programs which would contribute 1o an expanding economy and provide new
jobs), how many children will be attending schoo!l (to plan for schools and the training of an
adequate number of teachers), how many new families are being formed (to plan for adequate
housing to meet their needs). and xa on. The Current Population Survey is one of the wavs these
and many other fucts are collected between the major Censuses taken every 10 years.

How was | selected for this survey? Actuallv, vour living quarters. rather than vou personally,
was selected for this survey. About 13,000 groups of addresses, relatively close tagether. are
scientifically selected to be representative of the country. There are about fourdwellings in each
group of addresses included in the survey.

If you should move away while vour dwelling ix still in the survey. we would interview the family
that moves in.

How mony times will | be visited? Occupants of a selected dwelling will be visited for eight
months — four consecutive months the current vear and the same four months in the following vear.
In addition. a small number of households is visited twice during one of the eight months to in-
sure the validity of our statistics and verify that our interviewers arc doing the best job possible.

I hesitate to tell some things about myself. What protection do | have? All information given by
individuals to the Census Bureau is held in the strictest confidence by law (Title 13, United
States Code, Section 9). The interviewer has taken an oath to this effect and is subject to a jail
penalty and a fine if he discloses any Census information given him. Only statistical totals, in
which the information for individuals cannot be identified, are ever published.

bs this survey outhorized by low? Yes. Title 13. United States Code, Section 181, and Title 29,
United States Code, Sections 1 through 9. authorize the collection of most of the information
requested in this survey. In addition. portions of the survey in any one month may be authorized
by one of the following: Title 7, United States Code. Sections 16211627, Title 38. United States
Code. Section 219, and Title 42, United States Code. Sections 247 and 2825. and Public
Laws 89-10, 92-318. and 93-380. In some months, the survey may contain questions authorized
wnder laws other than those cited: further information concerning the authority for any particular
portion of the survey can be obtained from the interviewer who contacts your household.

‘Why do you include me — I'm retired? Somie retired persons mav feel that their activities are not
mporiant to this type of survey and may wonder vy they are incloded. However, inoarder to bae
& cross-section of the entire population, it is necessary 1o include persons in all age groups as
well as persons in all kinds of geographic areas. Our statistics show that almost a third of our
retired citizens do work in the course of a vear and it is important to reflect this information in
our figures. Moreover, as mentioned above, information is collected in this survev from time to
time on subjects of special interest tn retired citizens, such as family income, housing, social
security coverage, disability and health insurance.
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FIGURE IV-7. Current Population Survey
(Form CPS-1)

(Front)
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FIGURE IV-7. Current Population Survey
(Form CPS-1)
(Back)
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DESIGN AND METHODOLOGY

a

TABLE IV-1. Number and Distribution of Total, Noninterview and Interview, Units
. in A- and C-Design CPS Sample

{(Monthly average: 1975)

Line Sample’ Nt.lmtnra of Percentages
No. ) Units A B
1. { Total sample units designated . ................ 57.667 100.0 )
2. | Type C noninterviews detected in ’
previous interviewmonths . ................ 2.589 45 ‘ )
3. | Units assigned for interview (2)...o.......... 5§5.078 955 x)
4. | Type C noninterviews detected in
) Currentinterviewmonth ... _..._........... . 480 .8 X)
5. | Type B noninterview . .................. ... .. 2.589 13.2 )
6. | Occupied units (households) ehgible for
interview (34-5) ... ... .. .. .. ... .. .. . 47.009 815 100.0
7. | Type A noninterview. total ................. . 1.982 {X) 42
8. Noonehome ................... ... .. {NA) ) R}
9. Temporarilyabsent . ............ ... ... (NA) X} .9
10. Refusal ....... ... .................~ (NA) X) 22
m"n. Other.occupied. .................. ... . .. {NA) X) 2
12. | Interviewed househoids - | R 45.027 x) 958
13. | Total persons interviewed, age 14 years old
andowver ........ ... 99.281 ) x)

NA Not svaitable.
X Not applicable,

‘Seotent . 0. n.-hmum.nm

3qummwmm.wmmummlmdm|mmmmsum

R8s servewed ;n Morch .

month. The results from the interviewed sample require ad-
justment for these noninterviews to reflect the entire popula-
tion more adequately. The noninterview adjusiment {descnibed
nch. wmm:mmdmmwma«amm

) mwmummuwam.

Tmlmmmmunum units, vacant sites
htenuumobaehmumwwpemimﬁoi-
hbhu:my.‘l’wolﬂoﬁmcnicwsmvisimlnch
m:humanythnmayhnbommmw
Persons elgidle for the survey. About 13 percent of the units
ﬁﬁmwbuuminamnmhanmsmnin-
terview. The main categories are~

1. Nonseasona! reguiar housing units that are vacant, tem-
oorarilyoeuupiodbvpomwithuml residencs elise-
Muwhmamdhouuhddhrm. These
m&ommnﬂmv-amy&mvm-
tionngire. form HVS-1. (See fig.Iv-8))

2 Urwts untit for Occupancy or to be demonshed. those un-
der construction. converted 10 temporary business or
ﬂm.mpindbymmbcndmnmd!omsor
solely by persons under age 14, unoccupied tent or trail-
usiu.uuﬁuluwhich.buildingurmnhubnnis-
mmmm«nmm

Type € noninterviews 8re units demolished. converted to
Permanent storage or business use. moved from site. or found

to be in sample by mistake. Once detected. these units are not
visited again by the CPS interviewer. The number of type C
noninterviews. relative 1o the total designated sample. in-
creases with the age of the ssmple design.

Complste the CPS questionnaire—For each household and
for each civilian household member 14 years old and over. the
interviewer completes » CPS qQuestionnaire that asks the house-
hold respondent a series of structured Questions concerned with
economic activity during the week containing the 12th day of

, thcmonmmswuk.telcmdtonthewmymk.ismm

preceding interview week. These questions appear as items 19.
24 on the CPS questionnaire. (See fig. IV-7.) The primary pur-
ponoﬂhcuquntimiuoelnsifythoummwuhﬁonimo
three basic groups—the employed. the unempioyed. and those
not in the labor force. Interviewers sre trained to ask the Ques-
tions as they appear on the questionnaire.

Some examples of the information collected include—for the
empioyed. the hours worked during the survey week together
with 3 description of the current j0b and. for those temporaniy
sway from their jobs. the teason for not working duting the
survey week. For the unemployed. information is obtained on
the length of time looking for work and 8 description of the pre-
vious job. For those outside the Isbor force, the principal activity
dusing the survey week. whether keeping house. going to school,
or doing something eise, is recorded. For one-fourth of the re-
spondents reported as not in the labor force (that is. for two ro-
tation groups). the respondants are aiso asked when they last
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TABLE IV-2. Current Population Survey National Sample Type A Noninterview Rates, . .
by Reason: 1975-1976. by Month: Annual Rates for 1972-1976

Type A noninterview rate, by reason’
Month .
No one Temporarily
Total home absent Refusal Other

1876 ............ 44 0.8 08 2.6 02
Jenuary ... ... ....... 44 9 ] 26 3
Febevary................. 4.7 9 7 2.8 3
March .................. 5.2 10 8 3.1 2
April . ... 4.6 9 8 29 2
May ... 46 9 8 30 2
June.................... 4.7 8 1.0 26 2
July o 47 9 1.3 23 2
August.................. 48 8 1.3 24 2
September ............... 4.2 8 7 24 3
October ................. 38 7 ] 24 2
November ............... 40 9 S 24 2
Oecomber ............... 3.7 8 5 23 2

1976 ............ 4.2 9 S 2.2 2
Januery ................. 34 7 6 18 2
February................. 38 8 7 21 2
March .................. 46 9 9 25 3
April . ... ..., 40 8 6 24 2
Moy ..., 44 10 9 23 2
dJune............o...... 45 8 1.2 22 3
July o, 4.7 9 14 22 2
Avgust . ................. 4.9 1.0 1.5 22 2
Sepember............... 4.1 9 8 2.1 2
October ................. 39 8 7 2.2 3
November ............... 4.0 1.0 ] 2.2 2
Decamber ............... 45 1.0 8 25 2

1974 _........... 4.1 9 9 20 3

1973 ..., 43 1.1 1.0 19 4

1972 ............ 4.0 1.0 0 1.8 3

worked. the reasons for laaving work. and. for those who worked
during the past 5 years. 8 description of the last job is aiso re-
corded,.

Labor force concepts—The concepts of the lsbor force. em-
ployment. and unemployment were ntroduced into the field of
fsbor market analysis in the iate 1930's. Esrlier measurements
deait with the concept of the gainful worker |44, p. 32).

Th'mwm:ommoimondodmboasoﬁcm
ummonithawdeuwwimiﬂallvum
each person’s actus! activity. such s working. looking for work.
ﬂdoingmtﬁngmmnlduigmnd time period|{70]. The
official measures reiste 10 persons 16 years old and over. al-
Mmmmwmhruamwnuomm

_criteria used in classifying persons on the basis of their ac
are described in the following.

Employed persons comprise (1) all civilisns who. durin
survey week. did sny work at il as paid employees or in
own business. or on their own farm or who worked 15 ho
mors as unpaid workers on 8 farm or in 8 business operat-
8 member of the family. snd (2) al! those who were not we
but had jobs or businesses from which they were tempc
sbsent because of iliness. bad weather. vacation, or labor-
sgement dispute. or because they were tsking time off for
sonsl reasons.

Unemployed persons are those civilians who had no em
ment during the survey week. wers available for work




DESIGN AND METHODOLOGY

FIGURE 1V-8. Housing Vacancy Survey
(Form HVS-1)
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(1} had engaged in any specitic jobseeking activity within the
past lour weeks. (2) were waiting to be calied back to 8 job from
which they had been laid off. or (3) were waIting to report to a
hew wage or salary job scheduled to start within the following
30days.

The eivilian labor force consists of all civilians classified as
empiloyed or unemployed. The toral labor force comprises the
civilian labor force plus members of the srmed forces stationed
in the United States or abroad.

Al persons not classified as employed. unemployed. or in the
armed forces are defined as not in the labor force.

Basic and reimbursable programs—Additional supplemen-
taty questions are ususlly asked as part of the CPS interview
each month. (App. | shows the programs conducted during cal-
andar years 1975 and 1976.) '

In Masch of each year. the CPS interviewer asks additional
qQuestions on migration. work expenence. and income. in May.
on multiple job hoiding and usua! weekly earmngs: and in Octo-
ber. on school enroliment. These data. together with the iabor
force and other demographic information regularly supplied by
the CPS. provide valuable information on changes in the Ameri-
€an economic and social structure. The joint funding provided by
Census Buseau and the Bureau of Labor Statistics to conduct the
CPS includes these additional studies that are considered part
of the basic CPS program. :

Other supplementary questions. dealing with » wide variety of
subject marter. are included as space and time permit. Some of
these are one-time additions others are added periodically.
These questions are included. at cost. and are sponsored by the
Government as well as private study organizations. {See ch. IX.)

Personal and telephone interviews —Interviewers obtain
indormation. by personal wisit. or by telephone. The rules govern-
ng telephone use for interviews were onginally established in
1954. the rules are that personal mterviews are required for

first. second. and fifth month in sample households. all ot
units may be interviewed by telephone. provided the respond:
has previously been contacted by personal interview and !
given permission for telephone interviews. The telephone 1s 2
used to compiete 3 noninterivew in the second month afte
personal interview has been attempted.

The proportion of interviews completed by telephone has
creased. reflecting the greater availability of telephones in 4
vate households and the pressures to decrease automot
usage because of the energy cnsis. (Table IV-3 illustrates :
change in the proportion of telephone interviews in selec:
months of recent years.) Although the rules do not encourage
interviewers use the “telephone in a limited fashion in the ¢
and fifth months. largely to complete noninterviews. Intervie
ers _have 8iso increased teiephone interviews in the secc
month. The evidence currently available indicates that telephc
use does not matersally affect the results.

Before instituting the telephone interview pracedure. 3 *
was conducted to determine whether the quality of results
tained by telephone differed in any significant way from
results obtained by direct interview. The results of that test, ¢
ducted in 8 limited number of PSU’s in the early 1950's. 1
cated there did not appear to be materia! ditferences in the iz
force data obtained by the two methods of interviewing The
sults of the reinterview operation {described on p. 46). avai:

" 8t the time. were also studied 10 determine differences betw

errors of response i telephone interviews versus personaly

terviewed households. Neither of these 1ests was a comple .
controlied experiment. since the PSU’s involved n the first st

were not randomly chosen. and the reinterview studies v.

based on tabulstions of households in the reinterview san

that were interviewed originally by telephone or by persc

interview. The choice of the method used for the onginal in

view was not randomly assigned.

TABLE IV-3. Percent of interviews Completed by Telephone.
by Month in Sample. Selected Months

{National sample)
Percent of interviews completed by telephone’
Month
: in July December | December [ December | December | December
sample 1969 1970 1973 1974 1975 1976
Allmonths . . . . . 455 499 581 587 587 592
) S 29 37 36 37 37 30
2 . 356 453 519 510 498 489
3 631 672 7943 785 eno 813
... ... ... 630 674 805 795 812 82.0
- S 106 119 126 137 12.2 12.6
| 58§ 68.0 765 760 - 781 791
r S (7Y ] 66.1 815 80.7 812 828
8.. ... ... .. 651 68.1 805 823 809 826

'Omunnmmmuhmmmmummnmwmmm.m.nmanm

A0t avesiable
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Table IV-4 shows a tabulation of the reinterview sampie. by
method of onginal interview. for July 1974.June 1975. The
table shows the percentage of households having identical
responses on both the original and the reinterview visit. by
method of original interview. The table siso shows how the
Population interviewed. by the two methods, is distributed. it
must be mmembered that the choice of the method of original
iterview is influenced by the respondent's willingness to be
interviewed by telephone. (See the reinterview sample on p. 46.)

CONTROL OF THE DATA COLLECTION
OPERATIONS

The daa collection activities for 8 survey month involve &
substantial number of participants. and much of the work is per-
formed by personnel out of immediate reach of direct supervi-
sion. As the nature of survey work requires that the various steps
must be performed in a specific sequence. the impact of devia-
tions from cotrect procedure becomes cumuiative. Moreover,
the time aliotted for monthly survey activities is so restricted

that there is littie nme available for comecting or repeating in-*

correct work. For these reasons. the procedures include 8 num-
ber of checks s0 control the quahty and progress of the survey
opetation.

Questionnaire Edits

The information recorded on the control card and question-
naires is reviewed for completeness and accuracy 10 insure that
instructions are being followed. insofar as can be determined.
and to detect obvious errors and omissions. All interviewers sys-
tematically review their own work before transmitting it to the
regional office. The segional office reviews all work received from
relatively new interviewers and from experienced interviewers
who have not maintained a prescribed level of quality as meas-
ured by the review. Finally, during the processing of the informa-
tion in Washington. the computer edits sll questionnaires for
consistency and completeness and. for sach interviewer. provides
a listing of all omissions and inconsistencies detected by ques-
tionnaire item number.

The regional office edit checks that questionnaires have been
returned for each designated sampie unit, that FOSDIC markings
are properly made. that correct forms have been filled and that
questionnsires are in good condition. In addition. as indicated
below. some of the CPS questionnaires are reviewed and errors
found are corrected before being sent on to Jeffersonville for
further processing.

" The interviewer's total error rate (errors detected in the re-
gional office as well as by the computer edit} is computed refiect-
ing the number of errors per questionnaire page filied {one page

TABLE 1V-4, Percent of Persons in Given Labor Force Status in CPS Reinterview After
Reconciliation, and Percent Identically Classified in the Original Interview, by Method

of Interview: July 1974-June 1975

{(Monthly average)
Method of interview
Personal Telephone
ttem
Responses _ Responses
Distribution identical Distribution identical
{percent) (percent)
Total reinterview
sample (persons
aged 14 years old
andover)........ 17.554 86.7 24.617 97.1
Total diswibution . . . 100.0 x) 1000 )
Employed .................. 51.5 96.8 558 97.2
Agneutture . ... .......... 31 970 2.1 949
Nonagriculture ... ......... 484 97.2 $3.8 873
Avwork ............... 4585 97.2 $0.2 978
Full hme 336 976 -379 984
Parttime ............ 119 86.1 123 960
Notworking . ........... 29 90.4 35 80.7
Unemploved . ....ccc........ 4.7 95.1 38 948
Notinlaborforce ............ 438 968 404 97.14

X ot apphcable.
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3 filled for each household and one page for each person in the
household]. Prior to the next month's enumeration. each inter-
viewer is notified of his error rate and given a listing of the errors
found by the regional office and the computer edit. An interview-
of having excessive error rates is scheduled for a special needs
observation (see p. 50] and retrained in the editing of completed
Questionnaiwres. Periodically. edit procedures are reviewed in
interviewer group wraining sessions so that all interviewers are
kept up to date.

* The qualilied edit [QE) system is devised to take advantage of
the computer’s ability to review and edit a large amount of data
Quickly and allows regional office personnel to devote more time
to 8 thorough edit of the questionnaires from new or less quali-
fied inmterviewers. Currently. an interviewer maintaiming errors at
less than seven and one-half per hundred completed pages (i.e..
an ervor rate of 7.5 or less) for 3 consecutive months achieves QE
status. If the error rate exceeds 7.5 for 3 consecutive months or
exceeds 12.5 in any 1 month. the interviewer loses QF status.
Work for QE interviewers is not subject to an item-by-item review
by the regional office. However. all work by all interviewers is
completely edited by the computer. Approximately 78 percent of
all interviewers are on QE status in any given month. For most
months. the average error rate for all interviewers does not ex-
csod five and one-half errors per hundred pages.

When supplemental inquities are added to the CPS. the re- »

_ gional office edits all of the supplemental data for nonqualified
edit interviewers and for 8 specified number of interviewed
households (usually 10) for each QE interviewer. The computer
edit does not include errors in supplemental inquiries in the
tabulation of interviewer errors.

Table IV-5 shows a frequency distribution of the average
monthly interviewer errors per 100 pages filled. The rates include
il errors from the computer and from the regional office edit.

Noninterview Rats

The computer prapares the type A noninterview rate for afl
work of the interviewer wn each month. A rate in excess of 5 per-
cent of the occupied eligible households in sample is considered
below standard. Table 1V-6 provides a distribution of the inter-
viewsr type A noninterview rates for the period July 1974
through June 1978.

Address Coverage Check

Each month the regional office reviews copies of the listing
shests for segments or addressas that have been listed and pre-
pares them for further operations. One copy of esch address list-
ing sheet is used for sampling the listing and is returned to the
interviewsr for conducting the interview. A second copy of each
address hsting sheet 15 sent 10 Jetersonwille for a second review
o identify unexpiained differences between the number of units
expacted and the number found in the listing. evidence of inap-
propriate listing patierns which might refiect operationat biases.
sccuracy in extending or modifying the sample pattern when
required. etc. The regional office is advised of corrective action
required by this review. ]

Sample reports are reviewed in Washington to insure that the
regionsl office has properly applied the sampling instructions in
87¢3 segmants and NTA places in specisi place segments.

TABLE V-5, Distribution of CPS Interviewer
Questionnaire Edit Error Rates, National Sam-
pie: July 1974-June 1975

{Monthly sverage)
, . Interviewers
. M 1
Edit error rate and rating for interviewer (percent)
Total interviewer

assignments3992 .. ... . ... 100.0
interviewersrated . .................. 98.6
Excellent . ................ 483
Ot004 .................... PR 139
05t014............. e 19.6
1.851024.... ... ... . .......... 148
Satistactory . .. ..... ....... 320
25t034............... ... ) 104
35t044.. ... ... ... .. e 75
45t054..... ... ....... . .. . ... .. 6.0
§S5tw64......... ... .. ... ... . 46
65t074. . .. ... .. ... .. .. ... 3t
Needs improvement . . . . . .. 10.1
78tw84....... ... ... ....... 3c
85tw94. .. ... .. e e 25
95104 ... .. ... .. . . 1.7
105w 116 ... . .. ... ... 1.€
1M3w124 ... ... ... 1.3
Unsatisfactory . ... .................. <
125w 144 . ... .. 1€
14810164 . ... ... e 13
16Sandover ... .... ... . . .. . 8.1

YNumber of errors per 100 questionnans pages
2Averags number of e 9 1s per

Reinterview

A continuing program of reinterview on subsamples of ¢
househoids is carried out every month during the week follov
the week of interview |43. 60]. The remnterview procedures
designed to provide the regional office supervisor and the W.
ington staff with knowledge of the specific types of differes
and errors made by interviewers in listing and in interview
This aflows some determination of how misunderstandings
on the part of interviewers or respondents of inadequacie
materniais or shortcomings in the procedures.

The major objective in any program of quality control i

_ keep the overall rate of error within some predetermined acc

ance numbers. in the reinterview program. this objectiv
schieved in two ways. First, since the reinterview patiern is
dom rather than systematic. the interviewers know their v
may be checked at any time: this is believed to have » pow:
effect. Second. the program detects snumerators with be
standard performance who require more training.




TABLE V6. Distribution of CPS Interviewer Type
A Noninterview Rates, National Sample: July
1974-June 1975

{Monthiy average)
Noninterview rate and rating Interviewers
for interviewer® {percent)
Tota! interviewer
assignments3892 ... ..... 1000
interviewerssated?.................. 8.6
Exceflent . ............... 515
O1009... ... ... 268
101019 ... ... ... 9.1
201029 ... ... 156
Satsfactory .............. » 1.1
301038 .. ... . . 114
40t049 ... . .. . ... ... ... . 9.7
Needs improvement®. ... . . ... 168
501059 .. ... ... 73
60069 .. ....................... 86
1079 ..., 39
Unsatistactory - .. .......... ‘ 982
80w8BY ... .. ... ... ........... 27
901099 .. .... Ceeeeimereeaaa. 16
10000109 .. ... .. ... ... ... ... 15
10andover.............. .. ... . 34

'Muﬁmmmm

3medmmmmwm

'm--amtmm'mwnhum

‘Onhadhnlmh.g..wquIadm-
m»wnmmhwmww
dmm.nmm-mwom-lmnn
sxces of § percent 88 sarsfactory

Reinterview sample—The monthly reinterview sample cov-
ors about 1 in 18 of the units in » monthly CPS sampile and
comprises about one-third of the USU's in about one-sixth of the
interviewer assignments. The sample is selected in the regional
offices after the imerviewer assignments for the month have
been determmed. Each month, the PSU's in which reinterviews
are to be conducted and the method of choosing the interviewers
10 be reinterviewed is specified by Washington. Care is exercised
bavniddisdodmthintowiowsuthhmuholdstoh
checked in sdvance of the original interview.

The reinterview is performed by s reinterviewer who makes
eonuabyapmmlvisitubynltphom:nmduigmud
sample househoids within the reinterview segment. About 80
Percent of the reinterviews are conducted by senior interviewers

who are thoroughly trained on CPS procedures and on conduct-
1ng the reinterview and reconciliation. it is assumed they can list
and interview better than the initial interviewer and thus their
work can serve 8s 3 norm for judging the work of individual inter-
viewers. The remaining reinterview (about 20 percent) is per-
formed by the CPS supervisors. The reinterview is conducted by
telephone. when feasible. at all remnterview units aside from the
exceptions cited below. Currently, about 80 percent of the
households in reinterview are contacted by telephone.

The components of the reinterview—The three main parts
of the reinterview are the listing and household coverage checks.
noninterview classification checks. and content reinterview and
reconciliation.

1. The listing check consists of canvassing the area segments
{or structures in other types of segments) to determme
whether units found in the segment or at the address ap-
pesr on the listing sheet. This is a check for omissions,
duplicate listings. and errors in Wentfying residential units.
For the household coverage check. conducted for each unit
occupied at the time of reinterview. the roster of household
members on the control card is checked for accuracy and
completeness. The listing check for an srea segment re-
quires the reinterviewer to visit the segment.

2. Units originally reported as noninterview are checked for
classification errors. ¢.g.. 8 unit originally reported as type
8. vacant noninterview which was, in fact occupied by a
household temporarily sbsent during interview week should
hsve been reported as a type A noninterview. Units re-
ported as type C noninterview have their classification
checked by 8 visit 10 the unit.

3. Content reinterview is conducted for all eligible household
members in the reinterview sample using 8 questionnaire
having content items «dentical to those used on the original
interview. Whenever possible. the reinterview is conducted
with the person for whom the information is being ob-
tained: the second choice is the onginal respondent. If
neither of these respondents 1s available. any knowledgea-
ble household member 1s accepted. '

Conditioning of responses—It wouid be desirable 10 have
the responses at the original and the reinterview visits obtained
under the same circumstances. i.e.. have the reinterview inde-
pendent of the original. However. this is not possible as the re-
interview respondent. or at least the respondent household, has

- been conditioned in some degree by the original visit. The con-

ditioning has some effect on comparisons of the results of the
reinterview with the original responses.

To determine the causes of differsnces which occur between
the original and the reinterview responses. the respondent is
informed of differences. if any. in the two answers recorded for
the sample person. Differences are reconciled on 8 form cot.\um-
ing the originatl responses for the household. The ninm
has the original responses in his possession during the reinter-
view but is instructed not to consult them until the respondent
has been reinterviewed lest the reinterviewer's questionning
process 3iso be conditioned. An indication of how the reinter-
viewsr's behavior is influenced by the presence of the original
interviewer's results is made possible by withholding the original
information for 8 20-percent sample of the reinterview house-




holds. This permits comparison of the original vs. renterview
separately for the 80-percent sample (where the reinterviewer
has the origina! responses) and for the 20-percent sample (where
the reinterviewer does not have the original responses).

Origins of coverage error—The reinterviewer discusses the
results of the reinterview assignment with the interviewer. To
evaiuae these results. it is necessary to consider the origins of
coverage emor:

1. Eronecus omissions of units occur when the original lister
fails 10 canvass an area segment thoroughly or to verify the
listing in other types of segments. from missing units in
multivnit structures. and from recording multiunit struc-
Kres as single-unit structures.

2. Emoneous omissions of persons arise from omission of
units. from failure 1o list usual residents on the control card.
from treating an occupied unit 3s vacant. and from mis-
classifying 8 household member as a nonmember in apply-
ing the definition of usual residence. Most of these latter
cases involve persons with foose attachment to the house-

‘hold. i.e.. persons who spend part of their time eisewhere or
persons who, for therr own reasons. do not wish to be re-
corded as living within 8 particular household.

3. Erroneous inclusion of units occurs from listing units lo-
cated outside ares segment boundaries or from reporting a
single unit 8s two units through faulty application of the
housing unit definition. v

4. Erroneous inclusion of persons arises from errors in the list-
ing of units and in treating persons with » usual residence
sisewhere as household members of the sample unit.

Reinterview results to contro! and measure quality—The

results of the reinterview program are used to control quality and’

to measure quality. (Further information, reiative to quality
measurement. is given in ch. VIL) The quality control procedures
are designed to provide the field staff with fesdback on the types
ol differences and errors made by interviewers in listing and

_ interviewing. This permits some determination of the nature of
misunderstanding by the interviewer or the respondent and prob-
lom areas in the materials or procedures used.

The most important measure of quality of coversge is the net
coverage esror in the count of persons of all ages for CPS as »
whole. Net coverage error is defined as the number of erroneous
inclusions minus the number of erronsous omissions. The net
coverage error rate is the ratio of the net coverage error to total
population of 31l ages as measured by reinterview. The estimated
fel coverage error rates are given in table IV-7 for 1974 and
1975, by month.

The princips! index used to control the quality of coverage.
interviewer by interviewer, is the “interviewer gross coverage
rTOr Fate.” Interviewer gross coverage error is obtained from the
sum of the erroneous omissions and inclusions. The distribution
of esumated monthly gross coverage etror rates. interviewer by
interviewsr, for the 12-month period ending June 1975 is given
in table IV-8. As estimated by reinterviews. less than 4 percent of
the interviewsrs sccounted for sbout half of the errors in cover-
age. and 10 percent of the intsrviewers accounted for about 87
percem.

The results of the measurements of content error are sum-
marized in the same manner as for coverage error. Table IV-9
shows the results for gross content errors for the period July

TABLE 1V-7. Rates of Net Coverage Error in
the Count of Persons in the Current Popu-
lation Survey National Sample, by Month:

1974-1975
Net error as percent
Month of total persons
in reinterview'
1978
Janusry ... .. ... ... ~.22
February................ - 34
March ................. - 04
Aprib................... -22
May ... - 16
June.............0..... -.10
July oo - 10
August................. -.16
September .. ............ -
October ................ - 33
November .............. -18
December .............. - 09
1974
Jonuary ................ - 42
February.............. -.29
March ................. - 06
Aprit ... ... -19
May ... -35
June................... -07
duly ..o - .04
August................. -.13
September ... ........... - 40
October ... ............ -25
November . . .......... -30
December .............. -19
= Entry represents zero.

. YNet coverage error 83 8 percent of 1018l persons messured
Oy reinterview. Mminus S9N dicates net undercoum

1974 through June 197S. Although not so concentrated a:
coverage errors, a small proportion of interviewers (perhap
percent) account for sbout half of the conmtent errors.

The results of the quality check program identify intervie:
with gross-content of Qross-coversge error rates above
established tolerances. The tolerances in etfect as of June 1
are shown in table IV-10

Production Standards

Production standards have been developed to assist.in |
ing costs within budget. to. maintain an acceptable level of
ciency in the program. 10 help analyze activities of indiv
interviewsrs. and to assist the supervisor in identifying interv
ers needing corrective action.
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TABLE IV-8. Distribution of Interviewer Monthly Gross Coverage Error Rates in the
Current Population Survey National Sample: July 1974-June 1975

interviewers checked Gross errors
Gross coverage
erTor rate Cumulative Cumutative
{percent) Number percent Number percent
Totat. .. ___. 1.460 - 762 -
L 1.243 . 1000 —_ 1000
01t09........ .. 21 148 - 30 1000
10t019. ... ... ... 54 134 79 96 1
20w2s....... . ... k) ) 97 54 857
3038 .... .. ... .28 76 82 786
401049 .. ... . 21 ' 57 81 678
§0ws59... ... ... 12 43 39 572
60w69... ... .. 9 35 32 521
701029....... .. 5 29 29 479
80tw8S.. .. .. . 2 25 |- 2 441
80w989.. ... .. 7 24 54 438
100w149. .. . 9 19 46 367
150w249 . .. B E 10 13 96 307
250andover. ... .. 8 6 138 181
«= Entry represents sero
TABLE V-9 Distribution of Interviewer Gross Content Error Rates in the
Cusrent Population Survey National Sample: July 1974-June 1 978
interviewers checked Gross errors
Gross coverage '
orror rate Cumulative Cumulative
{percent) Number petcent Number percant -
Total . ......... 2.004 -— 4,012 -—
O 808 1000 - 100.0
0lwl9 ... _ . ... . 105 598 116 100.0
10019, ... .. .. 309 546 465 971
20029 ... . ... ... . 234 39.2 559 855
30w39... ... ... .. .. 142 278 496 716
40waey.. . .. . 122 204 839 58.2
50tw059.. .. ... . 89 143 447 458
601069 69 98 410 346
70w?29.... ... ... ... 35 6.3 233 244
80rw89.. ... _. ... . . 29 46 221 186
90w99 ... ... ... ... 10 32 89 13.1
00wy, ... ... . 43 27 345 10.9
150mw2a9... . .... .. 8 8 81 23
250andover..... ... .. 4 2 3 8
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TABLE 1V-10. Tolerance Limits for Gross
Coverage and Content Error in the Cur-
rent Population Survey: June 1975

Acceptable num-

2ol ’
Number of units ber of errors

[
-h
5
[
.
:
.
.
.
*
COBNOLIEWN-

*Mumber of cpporsureses for ermor For hstng. coverage. and
Sousshold compostion checks. ths 5 number of housing units
onginslly 10ported o the remervew sesignment. for lsbor force
content check. thes & five tmes the aumber of persons 14 years
old ang aider ongenaily repored w the 50-percent Ureconciled!
90reen of the renierview ssspnment

mmmmmeucdeﬁgmmmown
e sfiiciency of individus! interviewers and the regional office
field functions. Efficiency is measured 25 the ratio of the standard
sliowable time per assignment 10 the actual interview time. The
standard allowable time for interviewers veries with the cherac-
teristics of the PSU and the total number of cases in the work-
loed® As the imerviewers’ workiosd is fsily constant. the
standerd sliowabls time is known by the interviewer. An inter-
viewer efficiency ratio of less than 0.8. based on the work of one

. Quaner. is considered substandard. and the CPS supervisor takes

appropriste vemedial action. In the same way. standerds are
cbssrved for an entire regiona! office in order 10 permit the
regions! office susff 0 judge whether their activities are under
control.

m_mmummmaam
mdmmmymmummmhmmu
because of insfficient procsdures. On the other hand. high effi-
&muﬁumﬁuumm.mmlynpﬂw
or taking shortcuts in doing the work. Thersfore. some checking
is 8is0 in order in the case of highly unusual satios.

———————

cmwmmmmmnmmm
mdnmmmmmu..mndm-
hents in the imsniow sssignment snd aumber of houssholds per USU. distance
m-'-mﬁhmnm‘omuamm
Mhmmwmmmwhmmh
mowna.m.mmmmmm
Mdnmm;mda-mmm 1958). derived
nwn-un—-ncu-lmim-nm.p 91-94}.

Table IV-11 shows a distribution of interviewer productic
ratios for the period July 1974-June 1975,

Observation of Field Work

Field observation 1s one of the methods used by the superwis
to check and improve performance of the interviewer statf. The
sre three situations calling for an observation: Observation i1s .
integral part of the initia! training given to all interviewers (s
app. J). each interviewer is regularly observed once each ye:
specisl needs observations are made where there is evidence
interviewer problems ot poor performance detected by otr
checks on' the interviewer's work. Most observation is of 1

- fatter type and is generated by interviewers having a high que

tionnaire edit error rate (more than 7.5). 8 high type A nonintc
view rate (more than § percent). 8 low production ratio (less th
0.8). a failure on reinterview. having an unsatisfactory report
8 previous observation. 8 request for help. or for other reaso
relative to the interviewer’s performance.

An observer accompanies the interviewer for a8 minimum o’
hours during an actual work assignment. The observer takes nc

TABLE 1V-11. Distribution of CPS Interviewer
Production Ratios: July 1974-June 1975

{Monthly average)
Production ratio and rating Interviewers
for interviewen {percent)

Total interviewer
assignments? 992 ... .... 1000
‘interviewersrated ... ... .. ... ....... 88.3
Excellentd. . . ... ... ....... 351
180ormore ....................... 3.1
1400149 ... .................... 28
13000139 ....................... %3
12010129 .............. . 9.7
1100199 .. ... ... 140
Satisfactory ............... 457
1000109 ....................... 178
090t0099. ....................... 164
08010089 ....................... 118
Needs improvemnent . ....... 5.1
0.70t0 0.79 AU $1
Unsatistactory . . ........... 24
Lessthan0.70...................... 24

YRsuo of s1andard aliowsdle nme per sssgnmMent o the SCIsl mter-
newer bme.

2 Aversge number of interviewsr sssignments per Month.

3"mm~m-umMM-




of the interviewer’s performance including how the interview is
conducted and how the survey forms are completed. The observ-
er stresses good interviewing techmiques: Asking questions as
worded and in the order presented on the questionnaire, adher-
ing 10 mstructions on the forms and in the manuals, knowing
how to probe. secording answers in the correct manner and in
adequate detail. developing and maintaining good rapport with
the sespondent conducive to an exchange of information. avoid-
ing questions or probes that suggest a desired answer to the
fespondent. and determining the most appropriate time and
place for the interview.

The observer reviews the imterviewer's household-by-house-
hold performance and discusses the interviewer's strong and
wesk points with sn emphasis on correcting habits which inter-
fere with the collection of reliable statistics. In addition. the inter-
vh-uk-mmdw&ﬁnobuwtodamywmv
procedures not fully understood and to seek the observer's ad-
vice on solving other problems encountered.

Evaluation of the Interviewers® Work

At the end of each quarter. the interviewer is evaluated on the
basis of scores on the questionnaire adits. type A noninterview
rates. and production ratios. The interviewer output. as refiected
by these checks. is actually under review each month so that the
supervisor can take immediate action to correct substandard
work. However. the quarterly evaluation requires action by the
supervisor if the interviewsr is rated as “needs improvement” or
“unsstisfactory.” For interviewers rated “needs improvement.”
the supervisor is to conduct a special needs observation. Occs-
sionally. the supervisor may determine that the low rating is
Caused by events beyond the interviewer's control and the obser-
vation is omitted: for example, the interviewer may have had »
high noninterview rate because of an emerpency assignment to
complete the work of an interviewer who resigned. If an inter-
wiewer is rated “unsatisfactory.” in addition 1o a special needs
observation. the interviewer is given s letter waming that the
work is substandard and that the interviewer is subject to separa-
tion if the work does not show improvement. For “unsatisfactory™
€3s83. the regional office director must send the warning letter
o the interviewer or inform the chief of the Field Division in
Washington of the special reasons the letter has not been sent.

In general. the supervisor schedules an observation with the
Muaﬁmmmoﬁcmmmnm
ducing substandard work. Additions! training directed st the

. problem srea is given during the observation. Further training.
coupled with cbservation. is ususily required before the next
reguiar assignment if the interviewer fails a reinterview check.

it conferences on specific problem aress. observation. snd
treining do not producs improvement to expected minimum
standards, the interviewer is separated.

Table 1V-12 summarizes the quarterly evaiustion of the inter-
viewers in the nations! sample averaged over the four quarters of
1974.

PROCESSING THE DATA

hiamaﬁoneommlumCPSinagivcnmmmm
tvough ssveral stages: From the interviewer. 1o the appropriste

tegional office. to the Data Preparation Division in JeMersonville
ind.. and to the Census Bureau in Washington.

The process moves information through the system on a fiov
basis. Each day during the processing period. the interviewer. the
regional office and Jetfersonville send forward ail work com
pleted for the day. Work received daily at the Census Bureau ¢
Washington is moved through an early computer process 1o in
sure the information can be read by the computer and to identit
possible problem areas in the collection or processing systermr
The following summarizes the major data processing operation
at sach location.

The Interviewer

interviewers begin contacting their assigned units on Monda-
of interview week. All of the assignment is 10 be completed b

 the following Saturday. New sample units and units known fror

earlier months to be difficult are contacted in the early portion ¢
the week to give more time to complete type A noninterviews
For some noninterview units. the interviewer may arrange t

. contact the respondent as late as Tuesday of the following wee

and telephone the information to the regional office.

The Regionat OHfice

Control of materials—Daily shipments from sach interviewn
or are checked in and compared with the expected units in th
assignment. A fairly precise count of the expected units is know
for each assignment. since 75 percent of the segments wer
contacted the previous month and good estimates of units in th
remainder are available from census records or subsequent lis:
ings. Extra units turned up at the time of interview are separatel
reported. Each interviewer must account for all units in th
assignment.

Edit of questionnaires and control cards—All questior
naires and control cards from interviewers not on OF status ar
edited. (See p. 45.) Errors suggesting omission of sample unit
or of persons are dealt with immediately by telephoning t+
interviewer. . :

Prepare for reinterview—Information from questionnaire
for units in the reinterview sample is transcribed 1o the reinte
view forms used in the reconciliation. (See p. 47.) :

Data Processing Division, Jeffersonvills, Ind.

Control of materials—The CPS questionnaires received da.
from the regional offices are checked in by comparing the cou
of documents in the shipment with the number entered on
transmitisl by the regional office. The transmittals report 1}
count of documents, by PSU, in each shipment. The tegior
offices occasionally send late shipments directly to Washingt:
where the complete processing is performed 10 save time.

Industry and Occupation Coding—The industry and occ
pation (I and O) coding operation is performed for all schedule
A clerk assigns industry codes by reference to 8 list of comps:
names carrying the code recorded in the 1970 census. Usua'
€0 to 70 percent of the industry codes can be assigned from tt
list. The remainder sre assigned by reference to the codii
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TABLE IV-2. Quarterly Evaluation of CPS lntervieﬁvers, Nationa! Sample: 1974

interviewers
Category of interviewer A [}
{percent) {percent)
. Interviewers with CPS assignments (average of 993 interviewers .
tobe evaluatedeachquarter) ......._......................... x) 100
Quarterly evaluation notperformed® . ... .......................... x) 10
Quarterly svalustionperformed® . ... ... .. ... ............. ... 100 90
Lowestrating “Excellent™ . . .. ... ... ... .. .. ... . .. .. ... .. .. 14 X)
Lowest rating “Satisfactory™. . ....................o..oi.... 57 x)
Lowest rating “Needs improvement™ ......................... 22 X)
Specialneedsobservation . ......................... ... ) 100
Given... .. ... .. X) 57
Notgwen? . .. .. . . .. L x) 43
Lowestrating “Unsaustactory™. . ................... .. .. ... .. 7 (x)
Specisineedsobservaton ......................... .. .. {x) 100
Given.... ... . X) 65
Notgivend . .. .. ... .. ... ..., X) 35
Wamingletter .._..... ... ... . ... ... ... .. ... ) 100
Senttointerviewer .. .. _............... ... ... . .. X) 26
Notsentd. ... ... .. .. .. ..., X) 87
Warning letter information not available . ............. x) 7

X Not apphcabie.

‘mmmmMMmhmmemdommhnwam
’WMmmmmnmmnm.m A norenterview ¢stes. and producion ratios
'mehmmwmmmmbwmmumw

manuals used in the 1970 census. After assigning the industry
m.mm.mmmmmmmmmn
entries on the CPS-1 form. again using the 1970 census coding
mmal.ﬂnaeodummmthesmnbnl.

Coding occupation and industry for the national ssmple for 3
memwummhawdioﬂm
1mokmmms.lbeuameod0nuoovailablefa
m.ﬁﬁﬁsmomumm:mwlsunhmiw
nimd;u'yaho!ormlheudnﬁunwhichcodenamlwwo
mmmmmwmm.maummmm
of population.

Tﬁsbamm.ndm-mduialusknquiﬂng
skills attained only with waining and experience. A substantial
eﬁmsdnmdatsuwvmonudcomvoldmomyofmmv-
oﬁuxAlo-mquamymdumﬂedMlesis

- selected to be coded independently by two additionai coders
mmwmmmmmnmmm. Dis-
mmbsmmmmmmwukingtm
maiaityaodouwrmThoumphisuhctcdsothauhem
dueheoduunbomluaud.Acodummoruuis
greater than 7.5 percent of the tota! codes processed in sny 2
out of 3 months is called unqualified. Unqualified coders have

their work verified by a-second coder who examines and corrects
the codes previously entersd. The dependent verdication con-
tinues for subsequent months to determine whether 3 coder has
been able to reach qualified status. Coders are reassigned to
other work if qualified status is not reached in four months.

Transmit information to Washington—After coding. the
Questionnaires are microfilmed, the film is developed and read by
the FOSDIC (film optical sensing device for input to computers).
A microfilm copy of the CPS information, which has been re-
corded on the CPS-1 (fig. IV-7) by blackening the appropriate
smali circles. is read by the FOSDIC machine and transiated to
codes on 8 1ape which can be read by the census computers. The
tape is translerred to Washington thvough an electronic trans-
mission system.

Computer edit rejections—All questionnaires (except for the
first 3000 and all of the last shipment) are kept in Jeffersonville
for reference in responding to computer edit rejections identified
later in Washington. Questionnaires for the last shipment are
mailed to Washington so that edit rejections for these last cases
can be handled there. The first 3.000 questionnaires are mailed
to Washington to verify the dasta-acceptance operation. dis-
cussed in the following section.
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Cycle
day Week Procedure
First week
1 [Monday ........... Interviewing begins on Monday of the week containing the 19th day of the
’ month. Regional Office begins monitoring of interviewer assignments. Inter-
. wviewers ship completed work to the Regional Office daily.
2 |Tuesday ........... Regional Offices begin processing. Completed work 1s shipped to Jefferson-
ville daily.
8 |Ssturday........... Interviews should be compieted except for special noninterview problems.
Second week _ 7
8 [Monday ........... All interviewer work (except for special noninterview problems) should be
recerved in Regional Office.
9 | Tuesday ...... +-...| Regional Offices close out. The last shipment of processed CPS questionnarres
is mailed to Jeffersonville. )
1 | Thursday. .......... Jeffersonville closes out. The last shipment of CPS data is transmitted to
Washington. '
12 [ Fridsy.......... ...] Final computer processing begins in Washington.
Third week
15 | Monday ...... e Tabulations delivered for review within Census. Census reieases results to
Bureau of Labor Staustics (BLS). BLS performs seasonal adjustment of
data and begins analysis and preparation of press release.
19 | Friday 1/31......... Results released to the public by the BLS.
The Data Production Cycle FOSDIC machines. (The added questions anse from the supple-

In 3 typical month, 19 days elapse from the start of inter-
viewing to the public annoucement of the results. This in-
cludes the work in the field, in Jeffersonville, and in Washington.
The highlights of the 19-day data production cycle are sum-
marized above.

Table 1V-13 shows the progress of the data collection and
processing for the month of January 1975 in terms of dates of
shipment of materials from the regionat offices to Jeflersonvilie.
ind.. to Washington. D.C.

Washington. D.C.

Data acceptance check—Each transmission, as received. is
checked in and then immedistely subjected o a comper dats-
Sccepiance operstion which checks the readability of the dats
tapes and rejects questionnaires for specific failures. €.9.. poor
FOSDIC marks. evidence of malfunction of the camers. film or
FOSDIC mactwne. missing questionnaire pages. or unciear non-
mierview status. The computer removes ail of these question-
neires from the work unit: Jeffersonville is asked to locate and
correct the offending questionnaires and include them in 8 later
wansmission. The reject and error listings generated by the first
dats acceptance runs {which include the first 3000 question-
naires mailed from Jeffersonville) are reviewed. item by item,
with the Questionnsires. This checks the dats acceptance pro-
ram (which is frequently changed 10 sccommodats added ques-
tionnsire isems) and the operation of the cameras and the

mental topics such as those listed in app. |.) .

An unedited tally of the number of empioyed and unemployed
persons is observed during these dats scceptance runs to gets
preliminary reading on the most crucial result of the survey. i.e..
the unemployment rate. Because these results sre not based on
weighted or edited data. they will differ from the final result:
however. the preliminary reading may warn of technical prob-
lemns in the procedures that can be corrected early in the process-

_ ing cycle. These preliminary tallies are subject to the same

sacurity precautions as those applied 10 the fina! results.

This program siso counts the errors (inconsistencies and miss-
ing information) in the accepted data to produce the computer
tallies of interviewsr errors. (See p. 45.)

Computer edit and recode—A computer edit and recode
program reviews sach record to prepare it for weighting and
tabulstion. Responses are imputed for all missing and/or incon-
sisient entriss. The questionnaire entries for employment status.
occupation groups. family relationship. and age-sex categories
sre assigned recodes more suitable for processing and 1abula-
tion. Recent experience shows that 8 missing or inconsistent
entry is allocated four 10 six times per 100 records in 8 typica!
month. Duning processing, a secord s prepared for each inter-
viewed person and each housing unit (interviewed and noninter-

~wiswed).

Close-out for final processing—in the national sample. for 8
typical month, there are about 55.000 units assigned for inter-

‘view. (See table IV-1.) The control forms. listing sheets. and

questionnsires for sach of these units must. in 8 period of 2
wesks or less. pass through several processes st widely seps-
rated locations including. for most of it. two trips through the
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TABLE IV-13. Shipment of CPS Questionnaires, Regional Offices to Jeffersonville to Washington:

¥ Most endormenon srreves by wre om Jeflersonviie (See p. 52.)

January 1975
Mailed from Received in Received in
5 regional office Jeffersonville Washington'
.3 Week
Cumulation Cumulastion 2 | Cumulation
& Number? (percent) Number? (percent) Number (percent)
tnterview week?
2 ) Toesday1/721 ... ... ... .... 2.789 4.9 - - - -—
3 [ Wednesday ................ 8914 205 2413 4.2 1.800 3.2
4 | Thursday ........._........ 11.014 398 8.758 196 6.900 153
S [ Fridey ................. ... 11.234 89.5 10.584 38.1 7.200 279
8 | Saturdayts2s.. ... ... ... 1.841 62.8 11.273 §7.9 -— -—
Second wesk
8 | Mondayts27 ... ... .. 14279 878 2,783 62.8 15.100 544
9 | Tuesdey................... 6813 99.7 11.058 822 14.100 791
10] Wednesday ...._....... .. .. 144 100.0 9.560 98.9 9.617 959
W) Thursday ... ._........._. - 455 99.7 2.296 99.9
32| Friday ... ............ -— -— -— 18 100.0
Totat 52.028 56.884 x) 57.028 x)
== Entry rapresents ser0
X Mot apphcable

"h"ﬁw'ummwmh.vdm-lmm.ummusmhmwwmm 14 and over. some households will have

More then ene questionnaws
3 imsriow weesk for Janusry 1975 Sunday 1/18<Saedey 1725

‘M—-—w-wmwumnmv. Cycle day §) are mavied diectly to Washungion

mail. Ahwdmmdmwmnhbcmdud.nhm
unusual for some of the materials to be misplaced or delayed.
mnmwammmimnmm:onu
bu.ﬂnﬁmlwmmbauwodtogolmrd. The sliowance
d?SmmdanwaMchhanmbnn
Sccounted for.” including those still i the processing pipelne. or
Missing questionnaires for occupied umits or for types A. B, or C
noninterview. etc. When emptying the processing pipeline does
mmu‘mm%mmmwmmﬁw
naives sre concentrated in » few PSU's. the information may be
obtained by immediately contacting the necessary houssholds
by telephons. To the extent possible. the missing data are wrested
by the most appropriate method {e.0.. missing units may be
made type A or B noninterview according to their occupancy
status. if known).
Wmmmmmnm.mbh proportion
danwmmmmmm.mmum

—————

TThe 75wmm0ﬂmdwmuu
na-mcwmmmn;muwmmmmmmm
ommmm,uam

8re weighted and tabulated. (The method of weighting the
records for tabulstion is described in ch. V. The reguisr tabula-
tions are summarized in ch. 1. page 1. See also [70].) In addi- .
tion. special tabulations are produced as required. '

When weighted tabulstions for 8 CPS month become avail-
sble, the resuits of the computer edit and weighting programs
are checked by the Demographic Surveys Division to insure the
Processing has procesded normally. The checks cover the num-
ber of data records processed. error and allocation 1ates for
separate important data items. and the weighting factors pro-
duced. duting the various steps in the estimation procsdure. A
number of consistency checks are performed on the tabulated
data results. The dazs are released 1o the Buresu of Labor Sta-
ustics only when the Census s1aff 1s confident afl processing has
been performed correctty.

‘Security—The tabulstions sre provided 1o the Bureau of
Labor Statistics for seasonal adjustment. analysis. and publica-
tion in the press release. All preliminary and final tabulation
results are subject 10 strictly enforced security rules to avoid un-
uthorized disclosure of the new labor force figures before the
scheduled day for their announcement. The date of the press
release is announced in advance 110).




- Chapter V.
PREPARATION OF ESTIMATES FROM THE NATIONAL SAMPLE

INTRODUCTION

This chapter describes how the CPS monthly labor force esti-
fMates are preparad from the interviews in the combined A- and
C-sample designs in the 461-PSU national sample. These esti-
maes cover civilian noninstitutions! Population 14 years old and
Over residing in the 50 States and the District of Columbia. Esti-
mates covering other characteristics and sectors of the popula-
tion are discussed as special problems and estimation on page
64 of this chapter and in chapter VI.

‘Several distinct processes are included in the rransformation
of raw survey data into the estimates published each month from
the CPS procedure. Although some of these processes have been
combined in the operations needed to make in estimates. each
one has its own specific objective. These processes are—

® Praparation of simple unbiased estimates.

® Adprstment for noninterview.

® First-stage ratio estimates. based on ratios of 1870 census
totals for selected population categories 1o estimates of
these totals based on 1970 census totals for the sampie
PSU's.

® Second-stage ratio estimates. based on ratios of independ-

ont estimares of the current Population for the month of
interview for age-sex-race groups to the first-stage ratio
estimates of totals of these groups from the sampie. The
i estimates are not necessarily more precise in
&l instances: however, it is believed that. in genersl, ratio
estimates of this kind have both smatter sampling vari-
ances and smaller biases than the simple unbiased or first-
$139¢ ratio estimates.

® Composite estimates taking into sccount survey data avail-
sbie from previous months.

® Seasonal adjustment for selected key labor force statistics
which is applied to adjust for normal seasonal variations.

ﬂnwmhmmnawnuhonmim
essentially unchanged since March 1968 when the second-stage
"atio estimate was expanded to include independent estimates
mlamwhhvmmdmgiomdotm.w
mmm.wmmmwumumhauw
gories has been a part of the esti tor since June 1957. How-
m.dmmmmlammnml:?s“mmis
mm-«.wmdrsu‘sisidonuﬁod.andnm
ﬁmmdmwmsMnMnmwM: 0.0.. the
method of applying the noninterview adjustment. the source and
scope of the independent estimates of current population. and
others.
' EﬂﬁnaﬁmMmfuwodudugamlmnmfami
smumduaibodinchlpw\n.

PREPARATION OF UNBIASED ESTIMATES

Minpommdmabmtywprmnsimph unbiased esti-
mates from survey data iswycvutmnthoughﬂnnﬁmm

finally used may be of a ditferent kind. Simple unbiased estimates
have the property that their expected or mean value for repeated
samples is equal to the vaiue that wouid be obtained by applying

_the same data collection procedures to the entire survey populs-

tion; they can be made only when probability samples are used.
Any one of the other estimation steps described here could be
(and most of them frequently are) applied to a nonprobability
sample. One could for example. obtain labor force data from 3
sample of individuals chosen by any convenient method what-
ever, classify these individuats by age. sex. and race and make
estimates of. for example. the number of empioyed persons by

-applying the proportion employed in the sample for each age-

sex-race group to an independently derived estimate of the total
population in that group and then summing the products over all
groups.

Superficially. such a process resembles that used in the CPS:
however, the results could be very different. No amount of ad-
iustment and refinement of data from a nonprobability sample
can obscure the two basic weaknesses of the resulting estimates:
i.e.. they are subject to unknown biases. and a nonprobability
sample does not provide sny basis for an objective evaluation of
its precision [21. ch. 2.

By starting with unbiased estimates from s probability sam-
ple. various kinds of estimation and adjustment procedures (as
for noninterview) can be #pplied with reasonable assurance that
the overall accuracy of the estimates will be improved: in some
cases. it it possible to measure the degree of improvement. Some
of the adjustment procedures which are used may be unbiased,
some bissed but consistent. and some biased and not consist-
ent |22, ch. 3. sec. 7b).

in the strictest sense. the CPS sample for any given month
comes ciose 10 being, but is not in ail respects. a probability
sample of the population covered by the survey. For one thing,
there is always » small smount of noninterview averaging. about
3 10 § percent. Other factors, such as occasional errors occurring
in the sample selection procedure, households missed by inter-
viewers, otc.. make it impossible to determine the exact proba-

_ bility of selection for Svery unit in the population. Nevertheless. 8

survey such as CPS. where every attempt is made to keep
departures from true probability ssmpling to 8 minimum. is
fundamentally different from 8 data collection operation which
tolerstes the use of judgment or quota sampling and high non-
interview rates.

A simple unbissed estimate of the population total. for any
characteristic investigated in the survey. may be made by mutti-
plying the value of that characterisuc for each sampie umit—
person or household—by the reciprocal of the probability with
which that unit was selected and summing the products over all
units in the sample. Strictly speaking this would give sn estimate
of the populstion total for units responding: adjustments for
noninterview are described on page 56,

¥ 8l units in » sample have the same probability of selection,
the sample is called self-weighting and simple unbissed esti-
mates can be made by Multiplying ssmple totals by the reciprocal
of this probability.
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. Weights for Rotation Groups

The first Sample designated for the 461-srea design was
selected with overall probability of 1/1.312: however. as time
goes on. the sumber of households and the populstion increases.
and cor.tinued use of this same probability ieads to a larger sam-
ple size (with an increase in costs). Using the process described
& appendix F. the probability is regularly reduced as the Samples
are selected in order to maintain » fairly constant size (and cost)
when the samples are interviewed. Usually the reduction applies
10 all sight rotation groups in » Sample and a constant weight.
called the basic weight for the Sample. is maintained for all
rotation groups. For exampile. the eight rotation groups of Sam-
ple A30 aXl have the same weight which differs from the weight
common 10 ait eight rotation groups of Sample A31. As a result.
# single weight will typically not apply to all rotation groups in
sample in 3 given month. atthough {except for special weighting
situstions) sl USU's in 8 given rotation group sre selected with
the same probability. The differences in basic weights for rota-
tion groups in 8 particular month's sample are not great. {See
2pp. table F-1)

Special Weights
The CPS sample is largely seif-weighting. However. 3 limited

amount of special weighting is required before an estimate can

be obtained by applying the appropriste overall weight to the
sample totals. Each month the Washington staff prepares a list-
ing of the sampie households requiring special weights. This
Esting. which identifies each household and gives the specist
weight {» multiple of the basic weight) to be applied. is intro-
duced into the computer at an appropriate stage of the weight-
ing program. The computer applies the special weights 10 the
data for the indicated households. and it is then possible to make
8 simple unbiasad estimate for sny item by multiplying the sam-
ple total by the appropriste basic weight (given in spp. table F-1).
One could. for example. meke an estimste of the total civilian
aoninstitutional population 14 years old and over in this manner,

The specia! weighting is necessary. because different overall
ssmpling fractions were used for certain parts of the population
in the following two situations. :

Subsampling in farge USU’s—Housing units in USU's that
ware subsampied in the Seld, because their observed size was
much larger than the expecied four housing units receive special
weights. For sxampie. an ares-sampie USU. expected 10 have

“four housing units but found. st the time of interview. to contsin

38 HU's. would be subsampled at the rate of 1 in 3 to reduce the
interviewer workiosd. Each of the 12 designated HU's in this
€338 would be given an extrs weight factor of 3 {40. ch. 4E).

USU's with a very large number of dwelling units {100 or
more), receive specisl trestment: they sre retsined in 8 survey
beyond the normal period. and do not in general require special
weights (these sre the rare svent universe cases and are dis-
cussed in app. G).

Woeights for Cen-Sup USU’s—in general. USU's from the
Cen-Sup sample require special weights. As described in chapter
ii. page 18. the Cen-Sup sampie USU's are sometimes selected
with lower probabilities in order to save cost’

Thess verisble weigins have reistively fintle impect on the sampling error of
U estimows. For eaample. in April 1978, thers were 491 Con-Sup segments
(and thersfors an sxpecied 491 units) in sample. The net effect of the spece!
weigits adjusted this number 39 8 30t8! of 552 expecied sempls unns.

ADJUSTMENT FOR TYPE A NONINTERVIEWS

Of the three types of noninterview discussed in chapter IV
page 33. only the type A noninterviews represent populatior
and occupied housing units eligible for the survey which is not
represented by information from compieted interviews As usec
in this discussion. noninterview refers to the failure to obtain :
usable response from an eligible household. This 15 not to be
confused with another element of response error arising from ar

* incomplete or inaccurate reply to 3 given item on a questionnaire

referred 10 as item nonresponse., and discussed in chapter Vii
page'82.

Some noninterview ig virtually certain to occur in any surve:
of & human population. In the CPS. holding noninterview at a low
level requires a special efiort of the field staff because surve:
dats must be collected within about 1 week and results must be
tabulated and released to the public within a few weeks afte
the period to which they refer.

We do not know of sny unbiased or even consistent metho:
of making adjustments for noninterview. In general. the magn:
tudes of the bisses resuiting from the adjustment procedure
used in the CPS are not known for each month's tabulation:
However. we have conducted research on this problem in speci:
studies carried out in the mid-1960's. An intensive field followu
of noninterview households was conducted during the 3 week
following the CPS survey week in September 1965 [29]. Inte
views were obtained for only about one-half of the householc
in the scope of the study. Because such a lsrge proportion ¢

. these households remained inaccessible. the resulting dats ar

biased estimates for the noninterview households. However, tt
data are consistent with what one would logically expect f
CPS noninterview houssholds but probably understate the
differences between interviewed and noninterviewed houst
holds. These dats have been used to evaluate the biss due 1
noninterview adjustment in CPS. Oversll. the results suggest th:
noninterview adjustment procedures used in CPS do not ser
ously distort the Iabor force distribution. at least for the majc
labor force categories such as employed and unemployed. Somr
of the subcategories of the distribution are more serious
stfected. notably the categories with a job. not at work (the:
essentially represent persons on vacation of on temporary lay ¢
from 8 job). parttime workers. school attendees. and others n
in labor force (primarily representing retired workers). (See ¢
vit)

To adjust for type A noninterview in tsbulations. based on 1t
481-ares sample, noninterview adjustment factors sre applit
10 interviewed houssholds within clusters of PSU’s. separate
by rotation group. Housing unit population in SMSA and no
"SMSA PSU's are sdjusted separstely; there is 8iso a separate s
for the nonhousing unit population.

Race and Collapsed-Race Definitions

For the purpose of discussing the separate steps in estimati
n dewsil, it is necessary 1o define and assign terms 10 categori
and combinations of categories of race. The populstion intc
viewed on the CPS questionnaire is classified by the question
race into three categories. White, Negro. and other. (See item ©
of the questionnaire. fig. IV-7.) in this report. when we state t
the population is classifisd by race. we refer to the three-w
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classification of the populstion. according to the responses 10
item 29 on the CPS questionnaire. It is aiso convenient to com-
bine the categories. Negro snd other, into one category called
not-white. Wien we say the population is classified by collapsed
race, we refer 1 the two-way classification of the total populs-

tion into whise vs. not-white.?
Noninterview Clustery

Clusters for making the noninterview adjustment have been
formed by grouping sample PSU's that are similsr in population
characteristics. such as the percent of population not-whits.
Percent wrben. and the rate of population change since the last
census. Also, sil PSU's in 8 given cluster are either from SMSA
8reas or non-SMSA sreas and sre. with minor exceptions.? from
the same census region. The number of PSU’s (more precisely.
- the expected sample size) in sach cluster is reiated to the pro-
portion of the popuistion not-white and is recognized as one of
the s:m for combining noninterview adjustment cells. (See
P.

Noninterview Adjustment Cells

The monimtesview adjustment celis are defined by rotation
group within each of the clusters and depend on the type of PSU.
the SMSA-aon-SMSA and urban-rural focations of the housing
units and GQ's are defined by the 1970 census ED containing
the units. The white or notwhite classification of interviewed
households is given by the collapsed race of the princips! person
in the unit®; for noninterviewed units it is given by the race of the
head, a3 determined by the interviewer on the current visit. (See
fig. IV-7, iem 14.) The farm or nonfarm classification of
households in the rural portion of non-SMSA PSU's is deter-
mined by the intervigwer.

Each nominterview cluster for housing unit populstion has 48
noninterview adjustment cells: Three residence categories. by
collapsed race. by eight rotation proups.

Housing unit population in SMSA’s—Housing unit populs-
Son in SMSA's is classified imo six collspsed race-residence
adjustment ceils. by rotation group. in each cluster.

g P Salance of SMSA
) otSMSA | urban | Rural
Whin 8 b ¢
Not-whie e b ¢

2This sustment of the sace cotegones. for astimaton snd tabuilshon. hes 8
long histary in the CPS: the t9rms nonwhite and coler. for not-white and col-
psed race. mapectively. hove 500n used in Mmany earkier reports and references
- €ited in this Wehmical paper.

3An SMSA in more then ene segion is aesigned 1o the region of its lergest
amponent for the purposs of Roninterview adiustment.

“The principsl person is defined o the wile of the hesd in husband-wile
housshalds or the head in other househoids. (See p. 88.)

Housing unit population not in SMSA’s—The housing um
populstion in non-SMSA PSU’s is classified into six race-res:
dence adjustment celis. by rotation group. in each cluster.

Housing unit population not in SMSA’'s—The hous-
ing unit population in non-SMSA PSU's is classified into
six collapsed race-residence adjustment cells by rotation
group in each ciuster:

Rurs!
Collapsed race | Urban
Nonfarm Farm
White d e f
Not-white d ] f

Nonhousing unit poputation—Nonhousing unit (GQ) poput:
tion is combined separately for SMSA and non-SMSA PSU
and then divided into 10 adjustment celis for each rotation grou
stthe U.S. level.

] Nonhousing unit population—Nonhousing unit
{GQ) population is combined separately for SMSA and

 non-SMSA PSU's and then divided into 10 adjust-
ment celis for each rotation group at the U.S. level.

SMSA’s aon-SMSA's
cﬂw Rura!
race
c.;:. | Balance | Urben ::::' Farm
White 9 h k m n
Not-white -] h k m n

Computing Noninterview Adjustment Factors

The numbers of interviewsd and noninterviewsd houssho!
are tabulated ssparsiely into esch of the noninterview adju
ment celis. Note that to perform the adjustment. the collaps
race of the principa! person for interview househoids and the ¢.
rent race of the head for noninterview households. ss well as 1
residence of all households. must be avaiable. Unweighi
counts of households sre used, except for the specisl weig!
discussed previously in this chapter.

For each of the noninterview cells in each rotstion group. 1
fotlowing ratio is computed:

interviewed households + noninterviewesd households
interviewed househoids
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These ratios are applied to data for each person in interviewed
households in the corresponding groups except in cells where
the ratio is found to equal or exceed 2.0. In this case. the counts
e combined for all races within the residence category in the
cluster. A common factor is computed and applied for all races
unless the new factor exceeds 3.0: if it does. a8 noninterview
sdjustment factor of 3.0 is used. The combinations within the
clusters are indicated by common letters in the cell descriptions.

Priorities for Combining Noninterview
Adjustment Cells

The rules for combining cells within 8 noninterview cluster
given in the preceding paragraph wrest residence as more im-
portant than coliapsed race since the noninterview sdjustment
siways preserves the residence distinction. This selection of pri-
"orities. based on correlations of collapsed race and of residence
with labor forcs and on tabulation objectives. is considered
in determining the number and characteristics of PSU's to
be combined into & cluster. PSU’s having high proportions of
not-white population have been combined into clusters with a
larger expected sample size (generally an expecied number of 80
ot more households per rotation group). This is to increase the
chance of applying noninterview adjustmaent factors separately
by collapsad race and residence in the cluster. Clusters with 8
low proportion of the population not-white sre expected to have
only the three residencs factors applied.

Waights After the Noninterview Adjustment

At the completion of the noninterview adjustment procedure,
e recosds for each person should bear 3 weight reflecting the

product of—
{Basic weight)
(sdjustments for specisl weighting)
(noninterview adjustments).

At this point. records for all individusls in the same housshold
should have the same weight (uniess the household has mem-
bers in difierent collapsed-race categories). A household with
wife and husband of different races may be counted in different
noninterview adjustment celis in separsts months if the inter-

'Mmsdm“:ﬁsunm.huuueomm:mdm

household is determined by the principal person for interviewed
households but, for noninterviewsd households. by race of the
head. as determined by the interviewer. (Basic weights are
shown in table F-1.)

RATIO ESTIMATES

The distribution of the population designated for the sample
n any month will differ somewhat from that of the Nation in

such basic characteristics as age. race. sex and farm-nonfarm

residenca. These particular population characteristics are closely
comelsted with labor force and other characteristics estimated
homﬂuumpb.fhonfm.muodsiondmdthoumm
estimates can be increased when, by the use of appropriste ratio
mummmhmmumwim
Sgresment as possible with the known distribution of the entire

popuistion with respect to these characteristics. Such weight:
is sccomplished by means of ratio estimates which are treatec
two stages.

First-Stage Ratio Adjustment to 1970 Census
Population Counts .

Purpose of the first-stage ratio estimate—The purpose
spplying the first-stage estimate is 10 reduce the contributior
the variance arising from the sampling of PSU's. That is.
varisnce that would still be associated with the estimates if

 included in the survey each month all households in every sam

PSU.

There are several factors to be considered in determining w
nformation to use in applying this ratio sdjustment. First.
information has to be availsble for each PSU from the 1S
Census. Second. the information should be correlated with
many of the statistics of importance published from the CPS
Ppossible. Third, the information should be reasonabiy stable ¢
time so that the gain from the estimation procedure does
deteriorate. The basic labor force categories (unemployed. n
agricuitural empioyed, etc.) could be considered; however. -
information could badly fail the third consideration.

Race and residence categories were chosen even tho
these variables are not highly correlated with 8 number of
published siatistics. By using these categories. the first-st
ratio estimate compensates for the fact that race and reside
are not fully considered in selecting the sample PSU 10 repre:
each stratum.

The 1970 census proportions of the population in each F
for race and residence categories and whether the PSU is SM
or non-SMSA waers important criteria considered in groug
PSU's into strata. However {as pointed out in discussing
need to redefine strata in ch. Il. p. 10). considerable varia
among PSU’s within 8 stratum was accepted for these ite
The NSR-sample PSU's were selected using probability pro:
tionate to total 1970 population and with 3 selection proc
which controlied the geographic distribution of PSU's am
States: neither of these is necessarily related to race or reside
within the PSU's.

Computstion of factors—The first-stage ratios are basec
1970 census data and are applied only to sampls data for
nonself-representing PSU's. Separate ratios sre used for
same collapsed race and residence categories as those use
the noninterview adjusiment. A ratio could be computed

- applied for each of the six collspsed race-residence cells for «

PSU. However. this would result in 8 very isrge number of «
estimate celis and could result in substantis! bisses |22, ¢!
sec. 23]. Thus. ratios are applied only for two groups of st
{in SMSA and not in SMSA) for each of the four census reg:
Applying the ratio estimate in this way is consistent althc
still technically biased. but the sample per cell is large eno
and the number of cells is small enough. that the biss is neg
bie. The following description of the ratio indicates the comg
tion:

1870 Census population in the collapsed race-residence

for NSR strata in the- SMSA or non-SMSA , group in the rer

Estimate of this population, based on the 1970 census
population for sample PSU's in the same group.
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The estimate used in the denominator of eac of the ratios is
obtained by multiplying the census population in the appropriate
coliapsed race-residence cell for each sample PSU by the recip-
rocal of the probability of selection for that PSU and summing
over all nonseli-representing PSU’s in the stratum group in the
region. .

Factors used for the A and C-designs—A single set of first-
Stage ratio estimate factors is usad for the combined A- and C-
design CPS sampies. The factors in use August 1974 through
March 1975 are shown in table V-1. The factors are changed
when PSU’s are replaced. (See ch. Iil. p. 25.) Separate sets of
factors are required when the A- or the C-design samples are
used alone. .

The factors sre computed by the foregoing expression with
the denominator, computed by formula (V/4). In generai if a large
ratio resuits. » maximum factor of 1.3 is assigned to the cell with
an appropriate adjustment to the factor computed for the other
collapsed race category in the same residence cell.

information needed to apply factor—Two sets of informa-
tion are required for each sample person to distinguish the first-
stage ratio estimate factor:

1. The census region. SMSA-non-SMSA designation of the
PSU and the location of the USU within the PSU. are deter-
mined when the sample segment is designated: i.e.. central
Gity. balance urban or balance rural for SMSA PSU's and
urban or rursl for non-SMSA PSU's.

2 The collapsed race category for the sample person and. for
units in the rura portion of non-SMSA PSU's. the rura! farm
or rural nonfarm designation of the household are deter-
snined by the interviewer.

Waeights after the first-stage ratio estimate—At the com-
pletion of the first stage of ratio estimation. the records for each
Pperson should bear a weight reflecting the product of—

{basic weight)
(sdjustments for special weighting)
{noninterview adjustment)

{firs1-stage ranio estimate factor)
Atﬁispdm.mhanudwuhinm“m househoid
Mhnthuummm.nuptfuuhwuholdhaving
members in different colispsed-race categories. The first stage of
fatio estimation, as well as the noninterview adjustment factors.
mmﬁdbmmwﬂwmngaﬂmh factor
to 8} members of the household.

Meaning of the term first-stage ratio estimate~—in discuss-
ing the CPS estimation problem. we may refer 10 the first-stage
mm«hamm.mumommumdumw
mmmmumnwdshmunvmmd
special weights. nonimerview adjustments. basic weight (the

mummduheﬁon).mmﬁm-mgomio .

estimawe factors »

- Second-Stage Ratio Adjustment to Current.
independent Estimates of the Population

The second-stage ratio estimate sdjusts U.S. sample esti-
mates of populstion in 8 number of age-sex-race groups to
Mnuybﬁndmmmmdmmmionh

TABLE V-1. First-Stage Ratio Estimate Factors for
NSR PSU’s in Combined A- and C-Design Nation-
al Sample: August 1974-March 1975

Ratio- Region'
estimate
North
cell Northeast| o | South | west
SMSA PSU's
» Central cities

White ........ 0.9212 | 1.1601 | 10358 1.18

Not-white ... .. 1.3000 {10028 | 1.0743 108
Balance urban

White ........ 1.3000 | 8403 .9398 N

Not-white . . . .. 1.3000 |1.1772 | 1.0420 77
Balance rural

White ........ 9379 | 9189 8308 R )d

Not-white . . . .. 8088 | .7996 | 1.15831 R

Non-SMSA PSU's

Urban

White ........ 10004 | 9719 | 1.0369 1.0%

Not-white . . ... 1.0687 | .9162 | 10294 1.2C
fAural nonfarm .

White ........ 9913 | 9949 .9962 9t

Not-white . . . .. 1.1122 11.2343 9516 1.3¢
Rural farm

White ........ 9424 [1.0206 .8999 9

Not-white ... .. 7983 [ 1.0884 | 1.0044 1.3

'm-mnummmmmm
PSU's (See ch Ml ond app. table M-1 )

The independent estimates are prepared by inflating the :
recent census counts 1o include the estimated net census ur
count by age. sex. and race, aging this populstion forwa
each subsequent month and later age by adding births anc
migration. and subtracting deaths. These postcensal popul.
estimaies are then defiated to census level 10 reflect the pat-
of net undercount in the most recent census, by sge. sex.
vace. This inflation-deflation method of preparing poster
estimates preserves the actual pattern of population change
time in sny age group {49; 50]|. The civilian noninstitut
population is obtained by subtracting estimates for the in:
tional populstion and for the armed forces. The institut
Population is derived by assuming that the proportion of the
rent total population that is institutional is the same s ir
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1970 census by sex. iace. and single yesr of age. The armed
forces populstion is provided by the Depariment of Defense.

The CPS sample returns (taking into account the weights de-
termined after the first-stage of ratio estimation) are. in effect.
used only 10 determine the percentage distribution within each
age-sex-race group. by employment status. and various other
characteristics. To obtain estimates of totals. the percentage
distributions are muRtiplied by the independent populsation esti-
mates for the appropriste age-sex-race groups and the results
are summaed over groups.

How the adjustments are applied—Second-stage ratio esti-
mate factors are applied separately. by rotstion group. sex. and
8ge groups associated with various race categories.

intermediate ratio estimate for Negro and other races—
Intermediate ratio estimates are first performed separately for
sample persons with race reported as Negro and other. The age
and sax categories used in these two groups are given in table
V-2. For most of these celis. it is uniikely that the denominator
of the ratio (the popuiation estimated from CPS sample persons)
will be based on zero or very few cases. However. it can occur
in some of the cells invoived in the following list. When this does
happen. cells are combined and a common ratio estimate factor
is computsd and used so that the following cstegories are

Number of age
Categories maintsined categories
. combined
Race reporisd a3 Negro
20024 years. bysex ............. 2
60t 64 yars.bysex ............. 2
70vearsandover.bysex .. ... ..., 2
Rece reporsed ss sther
First combination
1434 yoars.bysex ........... 3
d5tw54yems.bysex ........... 2
SSyssrsandover.bysex......... 2
Fins! combinstion?
Males. 14 yearsandover . ........ ?
Females. 14 ysarsandover ....... 7

S00 wbis V-2 for dafinision of sge caregones.
3“!“%“%”*

The other ratin estimate cells for Negroes. by sex. are large
enough not 1 need combination. -

Final second stage ratio estimate—A fins! second-stage
ratio estimate is next applied to sl sample records (including
. those involved in the intermadiate ratio estimate), with separate
factors computed and used by sex. collapsed race. snd 17 age
groups. for & totat of 68-ratio estimate celis. by rotation group.
{The age-sex-collapsed race groups are given in table V-3.) The

axpected sample size is considered large enough to provide
stable estimates of population in each of the cells. by rotation
group. The ratio estimate factors would be exactly equal 10 1:0
for sample persons reported as not-white if the age categories
used for the separate Negro and other adjustments were the
same as for this adjustment. Since this is not the case. these
factors differ slightly from 1:0.

TABLE V-2. Intermediate Second-Stage Ratio Esti-
mate Factors; Ratio of Independent Estimate to
CPS First-Stage Ratio Estimate of Not-White
Population, by Age, Sex, and Race: June 1975

{Average for all rotation groups)

Race reported as Negro®
Age
Male Femasle

Totsel . ........... 1.1314 1.0562
14w 15years ............ 1.0040 1.0189
16t017years ............ 1.0467 9673
18t019years ............ 1.0810 1.0282
20tw021yeers ............ 1.3585 1.1090
22t024vyears . ........... 1.2829 1.0420
251029 vyears . ........... 1.0608 1.0181
30tw3dyears ............ 1.2611 1.1509
35t039%years ............ 1.0996 1.1180
40w4édyears............ 1.1480 1.0878
45t049vyears ............ 1.2411 1.0565
SOtoS4years ............ 1.1481 1.0848
56t059years ............ 1.1526 8738
60to6lyears ............ 1.0556 9762
G2w064yenrs ............ 1.0550 1.1238
6S5twb9years ....... e 1.0820 1.1600
7010 74years ............ 1.1051 8696
7Svyearsandover ......... 1.0320 1.1277

Age Race reported as other!

Total........... 1.1830 1.1815
140017years ............ 1.4321 1.1303
18w024yesrs ............ 1.15%4 1.3696
25w34years............ 1.1827 1.0751
35wadyenrs............ 9508 1.0232
45wédyears ............ 1.1754 12163
$S1064years .. .. .. [P 1.3258 1.4932
6Syessrsandover ......... 1.3476 1.3858

Ratio estimate factors ars computed snd spphed for each rotation °
Sroup seperawely.

Reduction of the mean square error—The ueond-n.u'
ratioc estimate is not & consistent estimats, since the denomins
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Table V-3. Final Second-Stage Ratio Estimate Factors; Ratio of Independent Estimate to CPS
First-Stage Ratio Estimate of Population, by Collapsed Race, Age, and Sex: June 1975

(Average for all rotation groups)

White* Not-white'
Ao Male Female Male? Female?

Towl ............... 1.0383 1.0228 1.0000 1.0000
4w15yeers................. 9985 1.0024 9882 1.0035
16to17years.........cc...... 9949 9901 1.0126 9964
WwiSyears................. 1.0321 1.0296 1.0201 1.0158
20w2tyears................. 1.0677 1.0507 9613 8613
22w24vyeers................. ARARR) 1.0732 1.0142 1.0176
251029years................. 1.0603 1.0205 9950 .8966
30w34years................. 1.0432 1.0148 1.0060 1.0041
351w03%years................. 1.0141 1.0143 .8921 89774
40twoddyears................. 1.0748 1.0539 1.0081 1.0249
45wAaSvyears................. 1.0280 1.0023 1.0021 1.0018
SOto54vyesrs................. 1.0554 1.0175 8977 9979
S5wS9yesrs................. 1.0274 1.0185 9918 10133
S0toblyears................. 8929 9432 1.0554 9890
62tw64years................. 9888 1.0174 1.0288 9832
65w69years. . ............... 1.0888 1.0069 9587 9749
0w24vyears................. 9913 9909 9597 10111
7?5yearsandover .............. 1.1038 1.0969 1.0489 1.0229

Mumwnmomawummmwuw.
3Esametes of the not-white populsnon inciude eftect of intermediats 8coNnd-51500 ratio sstimats (See 1able V-2.)

tors of the atios are not unbiased estimates of the numerators
(the independent popuiation projections, by age. sex. and race).
The CPS sample sstimates of population. by age. sex. and race
(the denominators of the ratios) have the biases introduced by
noninterview and by the first-stage ratio estimate. Nevertheless.
the second-stage ratio estimate is beiieved to be an effective
method of seducing mean square erors of most estimates
because the conrelations of labor force characteristics with popu-
- lation in age-sex-race groups tend to be higher than the correls-
tions of these characteristics with total populstion 14 years oid
ond over. As 8 result. ratio estimates based on age-sex-race
_@roups tan reduce the sampling variability component of the
mesn square error. Secondly. the unbiased and first-stage ratio
estimates from the 461-ares sample consistently produce esti-
mates of total population 14 years old and over that sre smatl-
€1 than ndependently derived estimates. (See table V-4 ) Aiso.
comparisons of first-stage ratio estimates for age-sex-coliapsed
face groups with the corresponding independent estimates (for
exampie. ses wabie V-§) indicate the possible existence of biases
in the sample estimates which vary in size and direction from one
970up 10 another. We belisve that the adjustments based on the
independant projections, by age. sex, and collapsed race, have the
effect of reducing thess biases.  (Ch. Vii discusses the extent
of these biases )

Table V-4. Coverage Ratios for the CPS
National Sample, by Month: 1974-1975

(Ave'rage for all rotation groups)

Coverage ratio?
Month
1974 1976
Janusry ............... 0.955 0965
February .............. 864 9862
Mareh ................ .958 958
April ... 952 964
May..........counn., 947 963
June ... ... 958 963
dJuly ... ..., 959 865
August ............... 960 967
September ............ 862 S68
October............... 867 mn
November ............. 967 989
December ............. 964 965

"Ratio of sample population 14 years 0id and over (aher fieme-
Stage estimation) 1o independent esumates of the popuistion.
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TABLE V-5. Coverage Ratios, by Age, Sex, and Collapsed Race; CPS National Sample

Average for July 1974-June 1975

(Average for ali rotation groups)

Coverage ratios'
Age Males Females

White Not-white White Not-white
Totol ..oeeecceacucnn 0.963 0873 0978 0927
14w19years........coccnnene 979 947 996 835
14wi15years ............ 1.001 981 1.000 864
16to17years ............ 984 984 1.022 966
18019 ysers ..........-. 949 869 965 870
20024 yeary. .. .....ciiinnnn 93% 776 R:73) 901
20t021years ............ 941 733 947 852
221024 years ............ 930 .808 837 936
25twé44yenrs..... ... ..., 852 843 978 914
251029 yeers ............ 938 11 977 942
0w3dyeers ............ 953 .786 982 881
35w3I%years ............ 958 921 978 912
4044 years ............ 863 819 981 918
45tw0C4yenrs................. 968 874 987 950
45w49years ............ 870 828 979 949
SOtoS4yesars ............ 959 8687 888 934
551059 yeers ............ 967 883 988 984
S0wBiyears ............ 983 948 1.037 952
62twl84yesrs ............ 966 941 am 924
GSyearsandover .............. 988 544 973 837
85tw@9yeers ............ 870 935 972 861
70w 74years ............ 1.006 1.099 1.020 1.184
7Syearsandover.......... 995 830 543 8680

SAversge of manthly revics of popuistion ssamad from the semple (afier first-stage estimetion) 10 independent POPVISTON

.

COMPOSITE ESTIMATOR

The naxt step in the preparation of estimates is the derivation
of 3 composite estimate. A composite estimate is » weighted
aversge of two estimates for the current month for any particu-
lar itemn. The first of these two estimates is the two-stage ratio
estimator that includes ail estimation steps given above. includ-
ing the noninterview adjustment and the first and second stages
of ratio estimation. The second estimate consists of the compos-
fte esumate for the preceding month to which has been added an
estimate of the change from the preceding month to the present
month, besed on that part of the sample which is common to the
2 months (about 75 percent). Operstionally, all that is needed is
the composite estimate for the preceding month, an estimate of
change from the preceding month. and an estimats of level for
the currtem month. Hencs. it is not necessary to store dats for
more than 2 months in order to make this estimate.

For most statistics. there is 8 moderate 10 high correlation
over time for data from the ssme segments. The composite esti-

mate takes advantage of this by using sccumulated informa:
from eatlier samples. as well as the information from the cur:
sample.

In general, for such s composite estimate to be unbiased.
weights for the two components must add to ons. howe
they need not necessarily be equal. in CPS. the weights usec
combining thess components are sach ohe-half. Equal weir
satisfy the condition thet. for virtually all items. the compc
estimate will be somewhat more relisble than the two-stage
estimate. it would be possible 10 use approximstions to
optimum weight for each statistic in the averaging proces
maximize the gain from the composite estimate |16]. Howe
such estimates would be internally inconsistent. For exsmp
better estimate of civilian labor force could be made that w
not necessarily equal the sum of the better estimates for
ployed and unemployed. Using the same weight for all stati
avoids these inconsistencies.

The gains in reliability from the use of the composite estir
are greater in estimates of month-to-month change. aith
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98ins are aiso realized for estimates of levels in 8 given month,
& change from year 1o year. or over other ntervals of time [4).

In contrast to the previous estimation steps. composite esti-
mation modifies the results of a tabulation rather than adjusting
the weights of individusi sample records. This statement also
3pplies to the seasonal adjustment procedure.

SEASONAL ADJUSTMENTS

Seasonsl sdjustment is applied to estimates of level for the
major labor force categories by age. sex. race. class of worker.
marital status, otc.® The system adjusts for normal seasons!
varistions to help distinguish the underlying economic situation
in month-to-month changes. For example. the unadjusted unem-
ployment rate in June is generally much higher than for May
because of the infkn of students into the labor force. after ses-
sonal adjustment. the unemployment rates for the 2 months
shouldhoabomtheumnthuoanmsigniﬁumchamsin
the economy during that time period.

Many economic statistics reflect 8 rogularly recurring sea-
sonal movement which can be estimated on the basis of past
sxperience. By eliminating that part of the change that can be
ascribed to usual seasons! varistion. it is possible to observe the
cyciical and other nonseasons! movements in the series. How-
ever. in evalusting deviations om the sessonal pattern, i.e..
changes in » seasonally adjusted series. it is important to note
that seasons! adjustment is merely an approximation. based on
past experience. Seasonslly adiusted estimates may have a
broader margin of possible error than the origina! data on which
they are based. since they are subject not only to sampling and
other emrors but. in addition. sre affected by the uncertainties of
the seasona! adjustment process itself. However, some studies
indicate the variances are sbout the same for seasonally adjusted
dats as for nonadjusted data. Seasonally adjusted series of
selectad labor force data are given in the monthly publication
Employment and Earnings: the seasonal adjustment factors are
usually provided in the October issue 175).

The ssasons! adjustment methods used for these series are an
adaptation of the standard 18ti0-10-moving average method. with
awwiﬁonlamovingadjustmmhcmtouhmmd
changing seasonal pattecns. A detailed description of the method
is given in [69].

Dmh“mmmmumuyndjmodbym
Consus Bureau's X-11 Method. Each of three major labor force
Components (agricultural employment. nonsgricuitural employ-
ment. and unemployment) for four age-sex Groups (male and
female workers. 16-19 years old and 20 years old and over) are
separately adjusted for seasonal variation and then added to give
seasonally adjusted total figures. in order o produce seasonally
mmmlmwmmmm«au.m
Sppropriate series are aggregated. The ssasonslly adjusted rate
of unemployment for all civilian workers is derived by dividing the
figure for tota) unemployment (the sum of four seasonally ad-
justed age-sex components] by the figure for the civilian lsbor
force (the sum of 12 seasonally adjusted age-sex components).
Omm.wchuummpbmmbydnﬁonumpbmm
nmmﬁmwmmoﬁmmmm.

'mmumm-mnnmdwsm
us.muw.mummnml

The seasonal adjustment factors applying’tb current data ¢
based on a3 pattern shown by past experience Once each ye
{January). these factors are revised.

ESTIMATION FORMULAS, MONTHLY CPS
LABOR FORCE DATA

The unbiased. ratio. and composite estimation procedur
described can be stated algebraicaliy.

Lot xaSR be an estimate of the number of persons having
certain characteristic. prepared by tabulsting the weight of ea
sample person in the a-th age-sex-rage category having 1t
characteristic in SR PSU's. The weights used (see p. 58
practice. reflect the probability of selection {including the spec
weights from subsampling and the noninterview adjustmer
(The estimation formulas given here do not separately indic:
these details.) Let xac be an estimate prepared similarly from 1
sample persons in NSR PSU’s having the characteristic with -
a-th age-sex-race in the c-th collapsed race-residence categc
Let yaSR and vy be estimates prepared similarly for the 1c
number of persons in these groups. Each of these estimates
based on a weighted average of the separate estimates from -
A- and C-design samples.

With the foregoing definitions. the estimate. after two $tac
of ratio estimation® for the CPS. is

- " v
x SE#Y. W
where
NSR Zc
| Xp = X3SR + g Maci - v
NSR
Ya = vaSR + -:-:'- Vacf—z v

and i. is the current independent estimate of the number
persons ir. the 3-th age-sex-race group.

The expressions x3 and yj are the waighted averages of the
and C-design estimstes afier the first-stage ratio adjustment
the number of persons with the characteristic in the a-th a«
$8x-13ce group and the total number of persons in that gro
respectively.

The subscript gr denotes values for the self-represent:
Strata: estimates for NSR are indicated without 8 subscript,

Z is the 1970 Census count of population in nonself-rep
senting strata for the c-th collapsed race-residence-region gro-

2 L1Nap 1 Y21 oNap,
- ~ S -—2 - Y -_..._ZCh v
©TIIR T Nan At T3 3 T NGy oom

is an estimate of Z; obtsined by infiating census counts for -
sample PSU’s to stratum totals separately for the A- and

¢ The estimation formula given here trests the intermediste and fi
sscond-stage Fatio estimates 83 0ne combined ratio estimats,
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design samples and computing 8 weighted average of the esti-
mates from the two sample designs. Weights of two-thirds and
one-third are used for the A- and C-design sample esumates.

is the 1970 census population for the ¢-th collapsed
sace-residence group in the i-th sampie PSU in NSR
stratum h of the A-design sample.

is the same for the i-th sample PSU in NSR stratum
h of the C-design sample.

is the measure of size {1970 census population) for
the i-th sampie PSU in the h-th A-design stratum.

is the measure of size for the C-design sample PSU.
is the measure of size of the h-th A-design stratum.
s the number of nonself-representing A-design
strata in the region.

"EEE Y §

The composite sstimate may then be written as follows:

fip = (1K) 5] + K [ig.1 + Bpq.1] (v/s)

is the composite estimate for the current month and
x{ is the second-stage ratio estimate for the current
month as given by expression (V/1).

] is the composite sstimate for the preceding month.
G121 s an estimate of the difference in leve! between the
current month and preceding month, based only on
the USU's inchuded in the sample for both months. It
has the form .

:i

gy = K = Xylg

= for month tis the same form as xj. except that the
ssmple estimates x3 and yj are based on USU's that
sre in sample for both months t and t-1.

 u ] is the estimate for month t-1. based on the same
USU’s used to prepare the estimate xi .

K in general. is 3 number between O and 1 and, for the

CPS. has been assigned a value of 0.5.

SPECIAL PROBLEMS IN ESTIMATION

Although the CPS program objectives originally formulated
deal with national estimates for iabor force data. there is continu-
g interest n expanded scope of subject matter (see app. 1) and
sabulstion detail using the existing national sample. Even without
ﬂeialmmiondincndnwchobioctivuinduignimm
sample. the present CPS can provide valid estimates for 8 veriety
of populstion characteristics. including some that are relstively
rare and difficult to obtain. These dats are ofien desired for com-
binations of States. the larger individual States. and SMSA’s.

These requirements sre reflected in 8 number of alternative
survey and estimation procedures discussed in the following
pasagraphs.

Averaging Monthly Estimates

A device frequently used to reduce the sampling error of es
mates based on the national sample is to average CPS estimat
for a number of months. For example. an annual average
monthly CPS estimates of a given statistic at the national le
would be based on 12 times the number of interviews that p:
duce 3 monthly estimate. However. since 75 percent of the C’
sampie for a given month is 3is0 interviewed in the follow:
month and the remaining 25 percent of the sample is compric
of USU's in geographic proximity, the estimates from the t
samples are not independent. Annual averaging. therefore.

" duces the sampling variance by a factor substantially less tt

12. Also (with minor exceptions’ ), the same first-stage sampi
units are involved over the period so that averaging mont
estimates does not reduce the component of variance 8ris
from the ssmpling of PSUs or from sampling strata in the
design portion of the sample.

Variance reduction by averaging estimates—The reduc:
in sampling error by sveraging CPS estimates over adjac
months has been studied using 18 months of data collec
beginning January 1969 [4]. The CPS sample in use at °
time was the 449-PSU 1960 census based design.

The study showed that characteristics for which the month
month correlation is low, such as unemployment. were he'
considerably by averaging monthly dats. while items for w
the correlation is high show less benefit. such as rural residc
and agricultural items. Variances of national estimates of un
ployment were reduced by factors of about 2.0. 3.2. and
when averaged over 3, 6. and 12 months. respectively.

For nationa! estimates of unemployment. the largest co:
nent of varisnce is due to sampling within the PSU. the «
study showed it to be in excess of 95 percent of the totat
pling: variance for the composite estimator (V/5). (See t
ViII-1 and VIHI-2) This relationship aiso indicates the var
gains to be expected from averaging for sreas that are coe
sive with combinations of CPS sample PSU’s. where the var
of the estimate would have no component from the samph
PSU's. For most States. however. there are 8 number of
strata. and the gains from averaging would be less. (See
ch. Vi)

Estimates for States and SMSA's by sveraging—Tt
lowing estimation procedures have been used to prepare &
sverages of monthly CPS dats for selected States 14
SMSA’s). based on the 461-ares national sample. Two e:
tion procedures have besn used for State estimates for ca
years 1973. 1974, and 1975. (Estimates for subsequent
sre discussed in ch. V1.)

Annual sverages for calendar year 1973 were provided
States® by the following process. The procedurs begins w
result of all stages of estimation as given above for nation:
mates; the composite estmation and seasonal adjustm
national estimates do not atfect the weights for the final d
and, therefore. have no beating on the following process.

A tsbulation of the wsighted file for the Stete {or SM
performed for each month's data. A composite estimator.
10 (V/5). but incorporating State estimates is used. An arit

7Due %0 the repiscement of PSU’s. see ch. 1il. p. 25.
SThe 19 S101es are idertified inch. V1. p. 68.
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DESIGN AND METHODOLOGY

mean of the 12 monthly estimates is computed. Finally. the level
of the mean is adjusted by & ratio estimate using sn independ-
ently established estimate of the populstion. 16 years oid and
over. for each Stam. as of July 1973.

The estimate of the snnuai average of the 12 monthly com-
Posite estimates during calendar year 1973 for the j-th State is
written:

12
b ) iﬁ
. t
Y=l
2z

i

719735 {v/6)

where

iy is the composite estimate of the population having
the characteristic x in State j in month t. as pro-
duced by the A- and C-design national sample.

¥i  the same as iy for the estimate of population, 16

. years old and over.

¥1973; the independent contro! estimate of population 18
yeers old and over for State j as of July 1973.

Annusl sverages for calendar 1974 and 1975 were provided -

for 27 States (8 States in addition to the 19 mentioned) by an
estimator, otherwise similar to estimator (V/6) but employing an
sdditions! first-stage ratio estimate involving decennisl census
totals for NSR-sample PSU’s and the 10ta! NSR portion of the
State. (The 23 States are identified in ch. V1)

Family snd Household Estimates for March
Supplement Data

The March ssmple is expanded to include children under 14
Years old. and maie members of the armed forces living in civilian
Mngmmamﬁmybauuwm\mumﬂyonammwy
bess.? in addition. the March questionnaire includes questions
on individual income. work experience. migration, tenure, and
wmmmﬁmhipmdmiulmam
Mmmimdlunnmnﬁondhmilyauhwu-

The CPS weighting operation vegularly used for monthly ra-
thuhauﬁmm(omﬁmdhmﬁmmiondm
chapter. pp. §5-64) produces tabulations that very nesrly
8gree with independent population controls. by sge. sex. and
race. However. when household or family characteristics are
tabulsted from CPS records weighted in this manner. some in-
consistencies become spparent. A weighting system which
seduces the cbserved inconsistencies has been deveioped snd is
used when tabulating data for households.

Consistency with CPS estimates—The systemn has been
deveioped by cbserving relationships in the regular CPS tabula-
tions. exploring reasons for these relationships. and adopting 8
mode! from which modifications in the weighting procsdure be-

Whmdnmrmmuwumum
mmm-mmnnnmmnmmmmmdm
of the Armed Ferans.

come plausible. The weighting is based on the following obsen
tions and assumptions.

When records are weighted by the regular monthly CPS s
temn, 3 tabulation of persons by marital status, by sex. will ty
cally show different estimates of males marned with spou
present (Mmsp) and females married with spouse pres:
(Fmsp). Both of thess figures represent estimates of husba:
wife households. but the male-based figure usually turns out
be the larger. As all adult household members are included
every CPS sample unit!the number of sample records for the
two categories should be the same. The difference occurs. !
causs different weights can be assigned to different members
& sample household.

Of the two estimates of married spouse present househo’
the female-based figure is believed to be the better. This conc
sion is based on the following:

® Coverage ratios for ages associated with household he
(sges 20-64) show more complete coverage for fem:
than for males: table V-5, for example. shows the ferr
Coverage ratios sre usually closer 1o 1.0 for these 2
than for males. Tabulations for Fmsp before the secc
stage ratio estimate to population controls have. theref
been subjected to less adjustment than for Mmsp. by (
weighting. Coverage ratios are essentislly the invers:
the second-stage ratio estimate factors.

© Coverage loss in population can be considered in
categories: Persons in missed sampie units and mis
persons in interviewed sample units. There is some
dence'' 10 indicate that the missed rate for female
about the same in these two categories and the mis
Fate in interviewed households is higher for males thar
females. This suggests that the regular CPS second-st
factor for females has less effect on the Fmsp counts 1
the mate ratios atfect Mmsp counts.

® Second-stage ratio estimate factors are sctuslly comp.
and applied separately. by rotation group. These fac
sre observed to be less variable for females than m
among the rotation groups in 8 monthly sample and.
similar way, among the monthly averages month-10-mc

March family weighting system—The foregoing obse
tions are the basis of the March family weighting procedure
is summarized in this section.

Because tabulations of the supplemsntary data collecte
March sre produced by labor force status. the family weigt
uses an additiona! stage of ratio estimation 1o avoid showing
different sets of labor force estimates for the ssme month.
additional ratio estimate does not necessarily improve the ¢
bility of tabulstions prepared for the supplementary dsta.
tegulsr March CPS results. by age. sex. and collspsed rac:
four labor force status categories. become the controls in
additional ratio estimate: Total unemployed. employed in
agriculture. employed in agriculture. and not m the labor
The age-sex-collspsed race categories are the same as in 1
V-3 except that the age classes 22-23 and 24-29 ysars ok
used instead of the age cells shown in the table. The we:

OThis is approximately trus for sl months. but actusily true only for the #
CPS sampls. because of the trestment of famity members i the Armed Fo

' Unpublished findings i the 1970 Census CPS Mateh Study.
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produced by the regular monthly estimation procedure, described
in this chapter. are modified by this ratio estimate and other
estimasion procedures.

The steps outlined in the following are performed for 8l rota-
tion groups combined. The process begins using the weights
established in the regular CPS processing on page 60, just prior
to performing the composite estimator.

1. The first step repests the intermediste ratio estimstes for
Negro and other races to the separate independent
estimates. {See p. 60 of this ch.'?} The weights from
the estimators for the not-white population are mod-
ifad by this ratio estimate snd used in the subsequent
estimation steps. The age categories used in this estimate
are the same as teble V-2 for race reported Negro. but. for
sace reported other. the age categories are 14-19, 20-29,
30-39. 40-43. 50-59, and 60 years old and over.

2. The weight for Fmsp in husband-wife households is ss-
signed to the male partner. The result of this is usually to
substitute » smalier weight for the Mmsp.

3. The weights for spouses in husband-wife households are
tabulated 10 form the following ratios for each age. col-

lapsed-race. iabor force status category: ;’:,: . These

watios {usustly less than 1.0) are applied 10 the weights
corried by male heads other than Mmsp: this group of
males is defined as Omh (other male heads).

Muttiplying by these ratios represents a proper change
Gusually a reduction) in the second-stage ratio estimate to
adjust the effect of undercoverage of Omh by the same
factor as for Mmsp. ’

4. ¥ alt males are now tabulsted (with the two weight adjust-
ments for male heads). the totsl would not agree with the
canuol figures. {in general, both adjustments are expected
® reduce the numbers of males.) The control figures used
hore sre the age. coliapsed-race. labor force status totals
sroduced in the regular March CPS. Consistency with these
-h' control totals is established by 8 ratio adjustment
aspplied 1 the remaining males (i.e.. males other than
Nulngmﬂ.TMwmatudunlﬁumm ratio is
the difference between the original CPS-labor force status
msult. by spe and colispsed-racs. and the sum of the figures
newiy established with the adjusted weights for Mmsp and
Omh. Some collapsing of celis is done in this ratio adjust-
|ment 50 that compiets agreement is not achieved in all

S. ARl nabulstions of the March supplemental dasta use the
weights as adjusted by the March family weighting proce-
dure; household and family characteristics use the adjusted
weight of the family head.

Estimates for children in March—March estimates for chil-
dren under 14 years old are prapared using the foliowing steps:

1.The process begins with the weights produced by the
Mard\huﬂywﬁghﬁng system (See p. 65.) The weight
wbmmdmmmmnn.mm.-m
weight of the head., is assigned to the child’s record.

2The terms ussd w0 deacribe race end collapsed 9ce are discussed in the

saction en sdiustment fer Hype A Roninterviews in this chapier. . §8.

2. Separate ratio sdjustments are applied using independc
established populstion controls for children for Negro
for other. There are 12 age cells. by sex. for Negro a:
age cells. by sex. for other. A total of 34 age-sex celi:
used in the ratio estimate for all rotation groups comb-
The age categories are for—

Race reported Negro Race reported other

under 1 year old 2 years old and under

1 3.4
2 5-6
3 7-9
4 10-13
s
]
7 .
8
9

10-19

12-13

3. A second-stage ratio estimate is next applied in the 42
estimate cells given by age. sex. and collapsed race
age categories are the same 3s the 12 groups given fo

ceported as Negro in item {2).
Monthly Estimstes of Occupied Housing Units

National estimates of total housing units, by occupanc
tenurs. ere used to provide consistency for estimated hc
dsta in Census Bureau programs (as. for example. in the A
Housing Survey [51)).

Estimation procedure—Estimates of occupied housing
for this purpose are produced from the CPS as follows:

1. The process begins using the weights developed i
reguisr monthly processing for the CPS st the comp
of the second stage of ratio estimation. {See p. 60.)

2. For married-spouse-presant housshoids, the weight d
for the female partner {wife) is assigned to the hou:
head; weights for other household heads are unchang

3. A tabulation of the weight of household heads (ss adj
for all households provides the estimated number of
pied housing units. (Type A, 8. and C noninterviev
omitied from this tabulation.)

Commonly used terms—The weight of the head. inc
those adjusted by item (2) is referred to as the household
tor weight. The term “principsl person” has been given
wife in husband-wifs households and to the head in all
houssholds. The principsl person weight is another nat
housshold indicator weight. Note that using the March
weight. 8 tabulation of the males and femaies will vield
consistent with the independent population controls: thi
not result when using the household indicator weight.

Quarterly Estimates of Vacancy Rates

The type B noninterview units detected each month

_ CPS provide 8 basis for estimating the number of current

cies. These units. along with the estimates of occupied h
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units. described in the preceding section. are the source of Cen-
sus Bureau publcations on estimated tental and owner vacancy
rates? :

Source of information on vacancies—Each month the
vacant hving quarters and those occupred entirely by persons
ineligible for the CPS sre recorded as type B noninterviews. (See
items 15 and 16 in forms CPS-1, fig. IV-7.) The interviewer filis 8
vacancy survey form. HVS-1 {fig. IV-8) 10 obtain housing charac-
teristics for those type B noninterview housing units that are

, Ctlassified a3 “year-round” and “vacant-regular.” “vacant storage

of housshold furmniture.” or “temporarily occupied by persons
with usual residence elsewhere.” (See the section on noninter-
viewsinch. IV, p. 33))

Computing the vacancy rates—The vacant units are ac-
Cumulated for the 3 months of a quarter without weights except
for special weights previously described on page 56 of this
chaper. However. the occupied housing unit estimates needed
o compute vacancy rates are weighted estimates. To remove
these weights. the weighted sum of the occupred housing unit
estimates for the 3 months of a quarter are divided by an average
weight so that the occupied and vacant sample counts can be
combined to compute vacancy rates. The average weight is com-
puted to recognize that the different A- and C-design Samples
used in 8 CPS month have slightly different selection probabili-
ties. {(See app. F, table F-1)

Owner and renter vacancy rates—The tenure for occupied
units (that is. whether occupied by owner. renter. etc.) is deter-
mined in 1 month of each quaner in the CPS sample. The owner
and renter occupied units, used in determining the owner and
renter vacancy rates. are derived by aliocating total occupied
units ®© owner and renter based on the proportions observed in
the 1 month this information is obtained by interview.

Estimates for Children in the September and
October Supplements

In Seprember and October of each vear. the CPS interview in-
Cludes 2 series of questions for children under 14 years old. In
September. the questions concern the immunization history for

children under 14 years old at households in six of the
rotation groups. In October. questions on school enrolimer
asked of children 3 through 13 years old at sampie househo
ail eight rotation groups. Counts of children are also obtain
each January. April. and July.

The procedure used to prepare estimates of children in ea
these months is. as follows:

Step 1. Assign household indicator weights to childr
The process begins with the weights produced in the re
monthly CPS weighting at the completion of the second st2
ratio estimation, (See p. 60.) A weight is assigned 10 the ¢
record equal to the weight derived for the wife of the
(if present). otherwise the weight of the head is used. TI
equivalent to assigning the household indicator weight &
record for the child.

Step 2. Ratio estimate by age and sex for Negro and ¢
—Separate ratio adjustments are applied. using indepenc
established popufation estimates for children with race rep:
Negro and other.'* The procedure is similar 1o the estimate
children in March. given in this chapter on Page 66. excep:
the ratio estimates are made separately by rotation sets (pa
rotation groups). according to the month in sample status ¢
rotation groups.

Rotation sets for September comprise rotation groups
arg—

2nd and 6th month in sample.
3rd and 7th month in sample.
4th and Bth month in sample.

For the other months. the additional set, comprising the
tion groups that are 1st and Sth month in sample. is also use

The ratio adjustment is computed in each of the 34 ce:
the ratio of the independent control total to the sample estn
produced by tabulating the children's records with the house
ndicator weight. Although the estimate is performed by rot:

.$8t. the ratio estimate cells are considered large enough to ir

8n acceptable ratio adjustment factor for all of the 24 cell
children reported as Negro. However. for race reported otk

factor larger than 3.0 or with 8 zero denominator can occur

will cause the cells 1o be combined as follows:

if necessary, i necessary,
Initial age class combine counts further combine
to use ages- to use ages-
2 and
3::n under 4 years and under 4 years and under
S06years $109 years and 10 t0 13 years
709 years 710 13 years 5t0 13 years
10to 13 yeans 71013 yours

Step. 3. Ratio estimate, by age, sex. and coliapsed race—
A finel ratio estimate adjusts the weights using 48 independent
control figures (12 age cells. by sex. separately for white and
m-maam.mmmmmumnm
h

n Vmumbymvumm“mdm
-'-aur-mm-m.nwmsmnnsnsu

specified for children in March on page 66 of this chapter.
weights deveioped in step (1) are used for white children. anc
weights produced in step (2) are used for not-white childre
determining the final weight adjustment.

Y4The race and collapsed race definmions are gven on p. 58 of thiset




Chapter VL.

ESTIMATES FOR STATES AND LOCAL AREAS,
BY SUPPLEMENTING THE NATIONAL SAMPLE

INTRODUCTION

Although in the original design of the CPS the primary objec-
tive was the preparation of labor force estimates at the national
level. there has always been interest in developing reliable esti-
mates of labor force and other data for SMSA's, States. smaller
areas. and combinations of these areas. Because the CPS is 8
probability sample. it can provide estimates for such areas with
measurable sampling error. However, for smaller areas. the reh-
ability may be so unsatisfactory that an estimate based on the
national sample for » single month has limited use.

The efiective sampie size can be increased by averaging the
monthly CPS results over time: this system has been used t0
prepare tabulations for areas below the national ievel. (See ch.
V.) Where such sveraging does not provide sufficient reliability
or whan the length of the period needed to obtain sufficiently
rehisbie sverages is excessive. 3 system of supplementing the
sample must be smployed.

The Comprehensive Employment and Training Act of 1973,
referred 10 as CETA. provides for distribution of Federal funds to
the Stawes with the sllocstion for each State based on the “rela-
tive number of unempioyed persons within the State as com-
pared to such numbers in all States  |35].

Through this Act. administered by the Secretary of Labor,
funds have been provided to the Census Bureau to improve esti-
mates of unemployment for the States and the Disuict of Colum-
bia by probability sampfing methods. Under the relisbility criteris
specified by the Department of Labor. estimates of annual aver-
age lsbor force data have been published for States and SMSA's.

Estimates for 1973 .

For calendsr vear 1973. estimates were published for 19
States for which it was determined the CPS nations! sample
could meet the following relisdility requirement: Provide esti-
mates of the annual average number of the monthiy unemployed
with a coefficient of variation of 10 percent or less. assuming an
unemployment rate of 5 percent.

The procedure used for these estimates is described in chap-

ter V, page 64.) In general. the 19 States having the largest

popuiation (and largest CPS nationa! ssmple sizes) sre—

California Massachusetts Ohio
Florida Michigan Pennsyivania
Georgis Minnesota Texas
Wunors Missouri Virgmia
incdkiana New Jersey Washington
Maryland New York Wisconsin
North Carolina
Estimates for 1974 and 1975

For calendar years 1974 and 1975, the netional sample was
used 10 provide estimates for 8 States in addition to the 19
States mentioned. The additiona! States waere included partly

because an improved estimation system was introduced an
partly by sdopting 8 revised reliability standard for the Stat
estimates. The improved estimator resembles the estimator fc
calendar yesr 1973. except that it includes a first stage rat
estimator to the 1970 census population counts for the NS’
portion of the State. (This State first-stage ratio estimator
described on p. 74.) With the revised estimation procedure. t+
CPS national sample in these 27 States is considered sufficier
to meet the following standard. Provide estimated annual ave
sges of the number of monthly unemployed with a coefficient
variation of 10 percent or less. assuming an unemployment ra°
of 6 (rather than 5) percent. These eight States are—

Alabama Louisiana South Carohir
Connecticut Okiahoma Tennessee
Kentucky Oregon

Estimates for 1976 and Subsequent Years

For caiendar yesrs 1976 and later. under the CETA. annc
averages are 10 be provided for the 50 States and the District
Columbia with the same reliability standard as given above §
calendar year 1974 and 1975 estimates. For the 27 State
the estimates sre based on the nations! sample: for the {
remaining States and the District of Columbia. 8 supplementa
sample is designated each month to bring the reliability to t
required standard. The design of the CETA suppiementary sar
ple (D-design sampie) is explained in this chapter. and the proc
dure for preparing estimates for each of the 50 States and t
District of Columbia for calendar 1976 annual averages is ¢
cussed on page 73. (The location of the suppiemental PSU's
discussed in app. M.}

The D-design sample for the CETA was prepared originally
provide estimates consistent with the reliability requiremer
specified for calendar year 1973 estimates on this page. As
September 1975, supplemental samples were being interview
each month in the District of Columbia and in the States tt
required the suppiement 10 meet this condition. Effective Aug.
1976. the suppiements! sample was revised to provide estima-
under the relisbility standard given for calendar yesr 1974 &
1975 estimates given above: as a result. the CETA sample co
be reduced in each of the States and the District of Colum
and the supplemental sample PSU's couid be eliminated entir
in three States (Okishoma. Oregon, and South Carolina). 7
number of units in the CETA sample under these alternative:
given in appendix table J- 1.

DESIGN OF THE CETA SUPPLEMENTARY SAM!

Design Requirements for State Samples

Alternative designs that could be used to supplement
national sample within the States were evaiuated on the bas:
reliability, cost. and the need for consistency in the estim:
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over all States. Three principles have guided the development of

the sample design for CETA.

1. The CETA sample. when combined with the CPS sample
in the State, must provide estimates of the annual average
number of unemployed with the reliability requirement
given for calendar year 1973 estimates on page 68.

2. The sample design and survey procedures for the CETA
sample must be compatible with the corresponding fea-
tures of the CPS national sample. This is to allow use of the
interviewer swaff, training. sampling. processing. and esti-
mation procedures for both samples.

3. The two specifications given suggested that the supple-
mentsl sample should have a rotation system consistent
with the CPS. This was given careful consideration because
of the impact on cost and consistency of estimates from the
national and supplemental parts of the combined sample.
As discussed elsewhere (ch. Vil), experience has shown
that panels of households. interviewed at monthly intervals.

. have reported levels of unempioyment in the first month
which differ from that reported in succeeding months.
Estimated numbers of unemployed. based on a CPS rotat-
ing sample which has only one-eighth of the households
interviewed for the first time, would, therefore, have a differ-
ent expected vaiue than a sample all from first month inter-
views. If the suppiement has an expected value differing
from the CPS. the expected vaiue of the State estimate
would be related 10 how iarge the supplement is. relative 1o
the total State sample. In practice. the amount of supple-
mentation veries from Siate 10 State. and an inequitable

distribution of funds could result

Features of the Supplemental Sample for the States

mmdmummmmmummmcps

within the 23 States and the District of Columbia is summarized.

as follows:

1. For most of the States. 3 two-stage sampie design has
been used. In the first stage. additional sample PSU's are
selected proportionste 10 1970 census popuistion from
srats defined within the State (controlled selection is not
wsed in selecting PSU’s). in the second stage. a sample of
USU’s is selected within the sample PSU. For 8 few of the
States requiring supplementation, the first of these stages.
the sampling of PSU's. is omitted either because the entire
State is SR in the nationa! sample (Rhode isiand and the
District of Columbia) or because all. or nearly olf. PSU's are
large enough to be SR in the State sampie (Delaware.
New Hampshire. and Vermont).

2. The PSU’s (both sampie and nonsample) defined for the
nations! sample design have been maintained for the State
sample with two exceptions =

® in those few PSU's onginally made up of counties from
different States. each State part is treated as 8 separate
PSU for the State samples.

® Maui County. Hawsii. treated s a separate PSU in the
national sample design. has been divided into two
PSU's for sdministrative convenience for the State
sample.

3. The straufication and selection of supplementary samp!
PSU’s in a State take sccount of national sample PSU's 1
the State. that is. the supplementary PSU's are sample
dependent on the natonsl sampie PSU's A ditferent selec
uon of national sample PSU's could generate s different s¢
of strata and supplementary sample PSU's within the Statc
sithough the procedures for stratification and samphn
would be the same.

This system was chosen over an alternative which wou!
select an independent sample of supplemental PSU's fror
8 restratification of ail PSU's within the State. The chie
consideration in making this decision is that the depender
system is considered to be more flexible than the aftern:
tive if future changes are called for in the survey objective
and is aiso more sensitive to the difference between th
expected and the actual national sample in the State. Th
latter consideration is important in determining the supplc
mental sample requirements.

4. The sampie units are identified in eight rotation groug
which rotate in the same way as the national sample. Samr
ple USU’s are identified as “D™ with 8 numeric descriptic
in the same way as the A.and C-Samples are idenufied ¢
A and C (see fig. 111-1 and app. E).

5. USU’s are seiected from the same sampling frames and t
the same systematic sampling procedures as for the n:
tional sample. Where supplemental USU's are sample
within 3 PSU that is also in the national sample. the sele
tions are made 10 avoid choosing the same USU in bot
samples.

6. In general. the suppiemental sample is selected so tha
when combined with the existing national sample. a sel
weighting sample is produced for the Siate.

7. A saparate PSU-replacement schedule is estsblished fc
the supplementa! sample. (See tabie M-2. app. M.)

Stratification and Selection of Supplemental
Sample PSU's

The number of strata and sample USU's required is dete
mined by sssuming that a simple inflation esumate is used *
prepare the published figures for the State. The varisnce of th
estimate. from the combined CPS and supplementa! samples
the Sute. has been treated as having two variance componen
{from the two stages of sampling): The variance between PSU
within strata and the variance among USU's within PSU's. 1
Spproximate the sample size required to yield the given reliabilii
estimates of the betwsen-and within-variance components
the estimate are necessary: in both instances the vaniance es:
mates have been derived from the variance of simple rando
sampling. adjusted by a design effect ! to reflect the variance -
the estimate.

lterative procedures for each State—The procedure f
straufication and selection of the supplementary sample PSU's

- 1The design effect u 8 tacior which mutuphes the vanancs of 8 s:mple 1ondc
sempie of the same size to aporoximare the incresse (occas:onally the decres:
n vaniance from the festures of the sample design, & § . Clusternng. stawhicatc
saiecton with probabelity proportionats 10 size. estmsuon procedures. etc. Es
maws of samping erors sctusily produced for the interviewed sample e o
cussed mnch VIll.
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summarized in the foliowing steps that are apphied separately for
each State. The process begins by approximating the sample
size that will produce the required reliability in the State. There is
& problem in deriving this approximation. The within-PSU vari-
* ance component of the State sample is assumed 10 be inversely
proportional 10 the number of sample households {and is treated
as a continuous function in this analysis). However, the number
of strata in the State is relatively smali and the variance between
PSU’s chenges with the number of strata snd by amounts diffi-
cult to predict. The success of a stratification can be measured
only sfier the stratification has been done. As 3 result. the
sample is determined by an iterative process with the steps of
the following paragraphs repeated in sequence until an slioca-

tion is obtsined which is expected to produce State estimates
with the required sampling error.

1. The first trial estimate of the total number of sample hous-
ing units needed to produce the required reliability is made.
assuming an overall design effect of 1.75 over simple ran-
dom sampling of persons 16 years old and over. This design
effect is supposed to cover the combined effect of both
stages of sampling and is taken as 8 starting point for the
fteration.

Z The estumsted number of sample units needed. the total
units in the State and the seli-weighting feature of the sam-
ple within the State. determine 8 sampling fraction that
defines stratum sizes consistent with the desired inter-
viewer workioad (ranging from 40 to 70 designated-sampie
units). PSU's with populations larger than this are made
SR for the State sample. The sample allocated to the re-
mainder of the State and the desired interviewer worklosd
lead 10 an estimated number of NSR State strata (and
hence NSR sample PSU's) to be defined in the balance of
the State.

The national sample strata in the balance of the State
are reviewad 10 insure proper representation in the depend-
ont sampiling process. Those A-design NSR sirata having a
national sample PSU within the State are retaned for the
Stute sample and are representsd by sample USU's se-
fected from the natior-! sample PSU's. provided the im-
phed sample workioad is not 100 large: if 30. the stratum is
divided into parts that would yield acceptable workloads
with the State stratum becoming the part containing the
national sample PSU." The remaining PSU's in such sireta
and all other PSU’s from national sample sirats without
vepresentation in the State are pooled and grouped into
the required number of strata by the computer process for
stratification, described later on this page.

3. Estimate the sampling error from the sampie determined in
(2). The required sampling error is prepared by first approxi-
mating the vaniance among USU’s within PSU's and adjust-
ng this result 1o reflect the estimated annual average. This
spproximation is then combined with an estimate of the
werisnce between PSU's and substituted for the variance
determined in the previous iteration or for the initial ap-
proximation in {1).

The between-PSU variance component is calculsted by
considering all possible samples of PSU's. using the 1970
decennial census population for probabilities and the 1960

census unemployment data for each of the PSU's in th
strate.

The within-PSU varniance component is estimated b
computing the vaniance of a simple random sampie of per
sons 16 years old and over and multiplying this result by
design effect to refiect the impact of the CPS samp!
design. A design effect of 1.4 was used for esumates of ur.
employment in every iteration. This figure is consistent wit
an earlier study of design effects over a period of 3
months of the CPS (calendar years 1967 through 196¢
{4]. selected results from this study are shown in tab:
vi-1.

The impact of annual averages (that affect the withir
PSU variance only) is assumed consistent with other resul’
of the same study. displayed in table VI-2. These data su¢
gest for example. that the effective sample size from 1
interviews during a calendar year is equivalent to 5 indc
pendent interviews for unemployment. about 2.2 for tt
totsl civilian labor force, etc.

4. if the revised variance estimate from (3) suggests that
coefficient of variation of annua! average estimates fro
the samplie derived in the current iteration will exceed 1
percent or will be substantiaily less than 10 percent, den:
a new sampie size for the next iteration by caiculating
new overall design effect, using the revised variance es
mate from (3). The process is then repeated from (2). T
computer ends the search when it determines the stratific
tion leading 10 a sampie that has a coefficient of variati:
closest 10, but not exceeding. 10 percent.

The sample size. determined from the final iteratic
specifies the sampling ratios needed to sampie within t
PSU's to make the sampie self-weighting. Where 3 PSU
the CPS sample is also selected for the State. units sirea
designated within the PSU for the CPS are used to sati:
the State sampie requirements: Where the CPS sample
t00 small. an additional sample is selected. where the Cf
sample is larger than required. it is retained and used in t
State estimate with appropriste weight adjustments.

Computer process for stratification—The definition of t

‘NSR State strats. other than those portions of the national 53

ple strata retained for the State sampie, and all of the steps o
lined in (1) thwu (4) sre performed by the computer. The NE
stratum size is established to provide the desired interviev
workioad indicated. The computer regresses vanous 19
census social characteristics and economic dats {37] for the N
PSU’s in the State to derive equations for predicting unempl.
ment rates, sorts the PSU's by their predicted unemploym-
rates. and divides the PSU's into the required number of strat:
approximately equal size. by population 7). The characteris:
considered in the swratification differ by State. depending on
observed ability of the regression 1o precict unemployment. =
characteristics frequently among the highest in importance
clude the proportions of workers in 1970 that were farm, wi
coliar. blus collar, and service workers: the worker-nonwos
fatio; and the relative number of families in poverty. The stt
produced by the computer were reviewed 1o insure that
characteristics that are apparently important for stratfication
indeed relevant to the situstion in the State.
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Table Vi-1. Design Effect and Percznt of Population, 16 years Old and Over, for Unbiased and
Combined First- and Second-Stage Ratio Estimates

(CPS: Average for calendar years 1967-1969)

Percent of Design effect’
e Population .

Characteristic 16 years oid Unbissed Aftor first. ynd

and over estimate second-stage

ratio estimates

CIVILIAN LABOR FORCE . '
TOWI. .conooe e - 60 882 1.0¢
: Fomate ..o 22 27N 8¢
EMPLOYED

Moo 36 422 2¢

Negroand otherraces ........ . . T 61 579 82

Selfemployed ._..._.. .. ... T e, 84 1.85 1.4

Nonagriculture

TOtO . oo 55 880 1.1¢
Male ... : 34 429 &l
Wageandsalary ........... ... . .7 80 7.99 1.2¢
Working 350rmorehours .. ... ... ... 40 §.76 1.3¢
With s job. notstwork . .... . e, 3.1 1.66 137

| Agriculture

FOUL oo 28 429 3.1¢
Malo ... 2.3 333 28¢
Wegeandsatery ............ ... ... .07 .96 3.25 3.0¢
Working 3Sormorehours ........ .. .. . .. 1.8 347 2.67

UNEMPLOYED :

VO ..o 2.3 1.54 132
Whiemale ... .. .__... . e et .83 1.28 1.1¢
Whitefemale. ... .. ... ... .94 1.26 1.1¢
Not-whlumb.............; ................ 22 1.55 122
Not-whitefemate ..... ...~~~ 26 1.81 . 122

FARM POPULATION

Tt .o 54 7.64 555

Male ..o 28 403 296
MALE

Total.......... ettt €@ 521 )

_ FEMALE

Totad.............. ceereennn Ceeereeeteiieanaa.. 53 891 )

NEGRO AND OTHER RACES !

TOUI o 1 9.72 ¢

MOUSEHOLD HEADS
m-r-- ‘ 46 38 55

'Mdunmdmuummdﬁmmnmmdm l.m*cﬁmbhumumml‘.m ]
*Thmhmwmnh\onm. '
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TABLE VI-2. Number of Independent CPS Momﬁly Samples Equivalent to an Average
of 3. 6.9, and 12 Consecutive Months of the CPS

Variance ratio for average of' —
Characteristic
3 months 6 months 9 months 12 months
CIVILIAN LABOR FORCE

TOB) . oo ocevmeeanncaacaccaras e 1.3 1.7 20 22

Female......... e e eeeeeanaaea 13 1.7 2.1 23
EMPLOYED

Y T U 16 20 24 27

Negroandotherfaces ........ ............-- 14 1.9 23 25

Self-empioyed .............. s 13 1.7 20 2.1

Nonegriculture

TOMB) - oo ieeaaae cmraaaa s 13 1.7 20 20
MBIE oot s 14 1.7 20 21
Wageandsalary ........ ...... P 13 |- 1.6 1.9 20
Working 35 ormorehowrs . ... .......-- 15 21 24 26
Withajob.notatwork ... ...........-. 23 40 6.2 17

Agriculture

7 SR . 1.2 14 16 1.7
Mol .. ...ttt ittt 1.2 14 16 17
Wageandsalary . ... ...........oaen 1.3 1.6 19 21
Working35ormorehours ... ............ 13 1.6 1.8 20

UNEMPLOYED . :

S 0 20 32 43 50
WHIE M ... ..o iveianncccnanncannnn 2.1 33 43 53
Whitefemale .. . ......c. -cocciccnnanns 20 33 48 62
Not-whitemale . ........ -.cccovenneane 20 34 48 56
Not-whntefemaile ....... ccoccvcnceenns 2.1 36 8.0 $9

FARM POPULATION

2 PPN 1.1 14 15 16

MBI ... ooniiiiaiinnaaenaean eeeneas 1.2 - 1.4 18 1.6
HOUSEHOLD HEADS
Total. . ...cceceevecccosscnscscsscsssssscns 1.4 1.9 23 2.5

‘Ravo of verence of the CPS estmare for § month 10 vensnce of sverages for 3.8. 9. and 12 consscutive months. frst: and Second-stege
COMNGD 1980 eSHMsies. Sveraged for the Jenusry 1969 June 1970 CPS (4. table §|

~Sefection of sample PSU's—Whe= the NSR strata have Siate sample if 1t 15 large enough n population 10 yeeld an
been defined withun the State. 3 sample PSU s selected with wewer workload of about 50 10 55 designated-sample units
probability proportionate to the 1970 population size in each Over all States. the supplementa! sample onginally selecte

stratum. The rules for stratifying and selecting the sampie PSU's meet the relisbility standard. given for calendar year 1973 ¢
dependent on the PSU's in the nations! sample aliow the follow- mates on page 68, included sbout 165 new PSUsina g
ing generalizations: All PSU’s in the national sample are retained month not in the national sample. in the States where P<
in the State sample of PSU’s; all CPS SR PSU's (or portions were not sampled (Delaware. New Hampshire. and Verm:
thereof) remsin SR in the Sute sample: 8 CPS NSR PSU the count includes all PSU's in the State not in the nat
(whether in the nationa! sample of not) becomes 3 SR PSU in the sample.
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When it was first introduced. the supplemental sample esch
month added about 14.000 units assigned for interview to the
approximately $5.000 units per month for the national CPS
sampie. In August 1976. 1o meet the reliability standard. given
for calendar years 1974 and 1975 on page 68, the supple-
mentary sample was reduced to about 11.000 units assigned for
interview in 155 PSU’s. For a given sample design. the number
of PSU's will vary shghtly over time because of the replacement
of PSU's. (See the replacement schedule. table M-2. app. M.)
Appendix table J-1 shows how the national snd supplemental
samples are distributed by segional office.?

SURVEY OPERATIONS

Survey procedures for the State supplements! samples con-

form essentaliy 10 the processes developed for the national -

sample. (See ch. IV.) The field interviewer and supervisory staff
have been expanded and similar personnel adjustments eise-
where permit the same data collection and processing schedules
10 be followed.

Sample Introduced in Three Groups

To reduce the impact on the survey organizstion that would
sesult from a large sudden increase in workload. the additional
sample units were ntroduced in three groups of States. roughly
equal in size. in July. August. and September 1975 The data
produced esch month from the new sample were accumulated
for the snnual averages. beginning in January 1976 data col-
fected from the added sample in 1975 were used 1o verify the
expanded sample system and to provide experience for the new
. )

Special Problems in Alaska

Only one PSU from the CPS national sampte falls in Alaska

(the Anchorage Census Division). The additional State sample

- PSU’s in Alaska that are requued for CETA introduce 8 number
of problems becauss of extreme weather conditions and com-
municasions. This concern «» reflecisd in some changes made in
sampiing a3 well a3 survey procedures.

Although every efiort is directed 8t salecting and interviewing
the sample by the principles specified for the CPS sample. spe-
cial simuptions have occasionally required modifications of the
procedures in Alaska. The following iliustitates procedures em-
ployedinsome arsas.

Problems in designating the sample and conducting inter-

views have arisen because of the sparse population. the large

8103 of some 1970 census ED’s. and difficulty in associating ED
boundaries with the geographic leatures on the ground. Fortu-
nately. in many of these areas. the popuistion tends 1o be clus-
tered mto small communities that lend themseives to samphing.
in these imstances. the communities and the living quarters. lo-
cated in 8 specific radius around them. sre used as blocks or
chunks in the sampling procedure discussed in appendix C. In
this situation. the community is defined as the segment.

27he locauon of PSU's i winch inmerviews /e contucied for the S1ame ese-
Matws © thacwsent ;i 3pp. M.

The listing of units in @ segment. particularly in the situano
above. may invoive local inquiry for hard to reach units in add:
tion 10 visiting the location of accessible units.

ESTIMATION PROCEDURE FOR
STATES FOR 1976 -

Each month. the units in the A-. C-. and D-design samples ar
interviewed. The esumation procedures. described in ch. V ar
applied 1o the results from the A- and C-design samples for &
States to provide the reguiar monthly national labor foree est
mates.? The estimator. described in this section. is then applie
10 the full A-, C-, and D-design samples in the 23 States and 1+
District of Columbis where supplementation s required and 1
the A- and C-design samples in the remaining 27 States 10 prc
vide the monthly input to the estimated annual averages for tt
individual States.

These weighting operations require the reprocessing of &
sample records to produce the weights used for State estimate

Preliminary Procedures for the Supplemented Areas

The A- and C-design samples from PSU's in the 23 supp!

mented States and the District of Columbia are combined w:

the D-design sample from these areas for the following weigt
ing operations.

Apply basic weights—Apply the basic weights (i.e.. the 1
verse of the probability of selection) for units in the State sar
ples. For the A- and C-design sampies. a new weight replaces t'
weight entered in the operations of chapter V. Although the cor
bined A-,C.,and D-samplies are intended to be self-weighting !
sach State. preserving the nationsl sample in the A- and ¢
design PSU's means that the basic weights usually ditfer by PS:
The weights also vary somewhat by rotation group. (See app. |

Apply special weights—Apply the appropriste spec:
weights for sample units required because of subsampling. F
the A-and C-portion of the sample. these special weights a
generally the same as for the national sample. except for 1
special situations described in step (4) on page 70,

Preliminary Procedures for the Nonsupplemented
States

The A- and C-design sample records from the 27 nonsupp
mented States sre assigned waights representing the inverse
the overall probability of selection of the national sample inch
ing the special weights required. (These weights are describec
ch. V, p. 56.) '

Combine the Sample Records for All States

After completing the preliminary procedures for the supfp
mented areas and the nonsupplemented States. the A-, C-. &

3A revised estmation procedure is bemng considersd that wouks incompc
dats from the D-design sampls n the monthly nstional estmates. the sdd:
inlormanon s expected 10 make some small reCUCTION i the SSMPKNG SrTor
the astionsi estmanes.




D-design records for ot States sre combined. Al subsequent
weighting spplies to the combined samples for al! States,

Adjustment for Noninterview for States

A noninterview adjustment is applied 10 represent the type A
noninteTview units in the sample for the States The procedure
differs from the noninterview adjustment described for national
estimates in chapter V. Page 56. The State and national non-
interview-adiusiment procedures take sdvantage of relation-
ships involving response patterns by residence and collapsed
face of the respondent However. the objectives of the State
estimates suggest these relationships should be expioited in
different ways to increase the number of interview cases within
the State noninterview-adjustment cells.

Noninterview clusters for $tates—These are defined within

the State. The Siates have two sets of noninterview clusters:
One set is made up of clusters of SMSA PSU's within the State
and the other from the non-SMSA PSU's. Some States have
additions! noninterview clusters depending on the number of
sample units. There ars 3 total of 113 noninterview clusters in
the 50 States and the District of Columbia.

Noninterview sdjustment celis for States—These sre de-
fined within each cluster by the same six collapsed race-resi-
dence categories described for nations! noninterviews. For the
State system, however. the celis are defined in four rotation sets
fpeirs of sourion 9roups). rather than by separate rotation
groups. Rotation groups in sample the first and fifth, second and
sixth. third and seventh, snd fourth and eighth months define the
four rotation sets. The State system aiso combines and does not
separately distinguish the housing unit and Qroup quarters

There are s total of 48 noninterview adjustment celis for 3
typical State: Twenty-four celis for SMSA PSU’s (central city of
SMSA. balance of SMSA urban. and balance rural, by collapsed
face. for four rotation sets) and 24 cells for non-SMSA PSU's
furban. rural nonfarm, and rural farm, by colispsed race, for four
fotation sets).

$tate noninterview sdjustment factors —The factors are

The weighted tallies of the interviewed and nqninummd.umts

umammmnmmn noninterview adjust-
ment cells sre combined in » specific sequencs with the resulting
factor checked at each Step until an scceptadle adjustment factor

is computed. The weight of each record in the combined celis is
replaced by the product of the weight and the noninterview.
adjustment factor. .

The order of combining the cells differs from the system useq
for the national sample (See ch. V, p. 56.) In general. for State
estimates. the noninterview-adjustment celis are collapseq.
when necessary. by first combining rotation sets. then residence.
and then collapsed-race categories. The changed order of com-
bining cells for State estimates refiects the desure to base adjust-
ments on interviews completed within the State. by collapseqd
face. where possible. by collapsed race and fesidence. and,
further. by collapsed face. residence, and month in sample.

First-Stage Ratio Adjustment to 1970 Census
Population Counts for the States

Ratio estimates, similsr in form and objectives to those used
for nationa! estimates. are used to improve the estimates for
each of the States. Some sdaptations of the nanonal procedure
are necessary to accommodate the more restricted sampie sizes
in the States.

The first-stage ratio adjustment is introduced to reduce the
component of variation arising out of sampling NSR PSU's. The
estimator is described in the same terms as the first-stage ratio
adjustment for national estimates (ch. V, p. 58) with the foliow-
ing modifications.

Computation of factors—A separate factor is computed for
each of the 12 ratio estimate cells in the State. The factor for a

“cell is the rato of the 1970 census population of the cell in the

NSR portion of the State to the corresponding estimate of the
population, based on the census figures for the sampie PSU's.
The A- and C-design and. where appropriate, the D-design sam-
ple PSU’s are used to compute the denominator of the ratio.

Conditions for acceptable factors—To be sccepted for use
in the weighting for the State. each ratio estimate factor must
setisfy two conditions: The denominator of the factor mus! have
nonzero contributions from at least three sample PSU's, and the
Computed factor can be no larger than 2.0. If gither condition is
not met. ratio estimate cells are combined {numerstors and
denominators of the ratios sre combined) until an scceptable
factor is produced for the combined cell. Finally. the weight of -
each sample person {or household) in the given ratio-estimate
u"hmhudbyﬁnmumdmmmmmwprmn
#3tio estimate factor.

Combining ratio estimate cells—The order of combining
18tio estimate cells to arrive st scceptadie factors treats as most
#mportant the retention of saparate first-stage adjustments by
urban and rural, then further by SMSA and non-SMSA. further
by the separate urban and rursl classifications within these aress.
and further by collapsed race within each of these categories.
Tables VI-3 and VI-4 show the first-stage ratio adjustment fac.
tors for the States in effect as of August 1976. the factors are
changed to reflect the PSU replacements. (See the PSU-replace-
ment schedule n app. table M-2.) identica! factors for the sepa-
rate cells show how the rato estimate cells have been combined.
The faciors for some of the States in the Northeast Census Re-
910n exhibit adaptations of the fatio adjustment procedure to
fesoive special estimation problems.




TABLE Vi-3. First-Stage Ratio Estimate Factors for State Estimates, SMSA PSU's: August 1976

Central city Balance of SMSA
State’ : Urban Rura!
White Not-white
- White Not-white White Not-White
(& H ' v ) ) ()] {8) (6) 7
Alsbams .. ............. 08758 08745 0.8758 0.8745 0.7896 0.9790
Californis .....cocccvene. 8955 8047 8958 8047 1.0659 8894
Georgia .........ccccn.n 1.0422 08731 1.0422 87N 8524 9805
oIS ...cccciianeanan 12134 1.1767 1.2134 1.1767 1.112% .8838
ndians. ... coooivmeenn. BAS? 7494 .702% 1.6380 6442 4800
lowd...occvcccnninannn. 9756 .7606 9756 .7606 1.0271 1.1239
Kentucky ......c.cvnnen- 8415 7638 8415 .7638 8708 .6682
louisian® ............... 9695 .7807 9695 .7807 .7067 7174
Michigan . ...... ....... 10659 1.2653 1.1618 1.1618 9629 1.1744
MiSSOUM . . oo cceeccoanne- 1.2583 1.0187 1.2583 1.0187 .7230 .5790
NewJersey ........c.... 9613 1.5364 9613 1.5364 9441 7643
NorthCarolina . .......... 1.0904 9894 1.0307 1.0802 8507 1.1160
OND.....ccvvee canann- 8381 8607 6910 5551 6854 8270
Okiahoma .............. 1.1480 14271 1.1480 14271 13856 1.0622
Omgon......cooncecvn--. 8995 1.1489 8995 1.1489 6417 8148
Pennsylvania . ... ........ 10662 .7239 1.0662 7238 1.0039 .6550
j (- ¢ S 10769 1.0306 8979 10362 10729 1.3436
Vieginid......... -..... 4888 -.6135 6154 15779 4290 .5290
Wisconsin ..... ...... 6690 8831 44586 ‘4003 7355 .3823

) *Sea1s A0t shown 6o not have NSR PSU's of thes type wn the State samole

Second-Stage Ratic Adjustment to Current
independent National Estimates of the Population

Uniike the first-stage ratio estimaes. which sre made on &
State-by-State basis. the second-stage f31i0 eshmate is prepared
Sor the Nation as 8 whole. This ratio adiustment has the same
objectives. uses the ssme curremt independent nations! esti-
mates of the population. and the steps are executed in essentially
the same way as the corresponding adiustments for the national
sample. described in chapter V, page 58. The two differences
from the A- and C-design adjustment procedure are that sample
vecords from the A-. C-. and D-design samples sre used. and the
weights developed in the preceding sections of thus chapter are
used 1 compute the factors.

Composite Estimator for States

The composite estimator (a3 described in ch. vV, p. 62
for natona! estimates) 15 applied separately each month for esch
of the 50 States and the Distnict of Columbia

Annual Average of State Monthly Estimates

The anthmetic mean of the 12 monthly composite estimates
in 8 calendar year 15 computed for each of the States When re-
quired. 6-month and Quarterly averages are slso computed as
arithmetic means.

Ratio Estimate to Current Independent Estimates
of the State Population

The final step in the estimation process i 8 ratio adjustment.
to independent estimates of the civilian noninstitutiona! popula-
tion of the State 16 years oid and over. The independent esti-’
mates are estabhshed for the populstion as of July of the calen.
dar year. At present. independent esumates are svailable only
for the total population 16 years oid and over. Further dets). by
sax. age. snd race. may be incorporated of sufficiently rehigble
control figures for the additional categores become avaiable by
State The ratio estimate 15 applied to the annus! averages by
formula (V/6)
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Table vi4. First-Stage Ratio Estimate Factors for State Estimates, Non-SMSA PSU's:

. August 1976
Urban Rural nonfarm Rural farm
State’
. White Not-white White Not-white White Not-white
n (2) 3 (4) (5) (8) 7)
Alabama ..... . _ 08758 0.8745 0.7896 0.9790 0.7896 0.9790
Alaska ... . ... ... 6485 .6205 1.0704 1.1850 1.0704 1.1850
Arzona.... .. .. .. . . 9918 1.3420 8514 1.4844 .7487 1.3060
Arkanses ... .. .. . 9104 .9887 1.0391 1.1692 1.0391 1.1692
California . ... . . .. 8955 .8047 1.0659 .8894 1.0659 8894
Colorado ...... . .. . 9934 1.6453 9934 1.6453 .9934 1.6453
Connectieut?. .. 3565 3565 3565 .3565 3565 |- 3568
Florida ...._.. . 9915 1.0427 .8208 8361 1.0357 1.0357
Georga ... .. . . 10422 8731 8524 9805 .8524 9905
Howeii ... . . 7928 1.1056 .7928 11056 .7928 1.1056
deho ... ... ... 1.3698 1.5610 8921 8331 8872 7639
Minois ... . . 12134 |- 1.1767 1.1121 8838 1132 8838
indiana.. .. .. .. .8660 8430 8576 9485 9283 9386
lows...... ... ... . 9756 .7606 1.0271 1.1239 1.0271 11239
Kensas... .. ... .. 1.0599 9019 .9200 - 9324 1.0293 7920
Kentucky ...... .. 8415 ' .7638 9708 6682 .9708 .6682
Lovisiens ... ... . 9695 .7807 .7067 7174 7067 7174
Msine......... . 8872 1.4096 1.0416 10416 1.0416 1.0416
Marviang ... .. 1.4350 1.8329 1.1767 1.1838 1.1906 5406
Massschusens? .. 1.1601 1.3366 1.3227 16372 12693 1.2693
Michigan ... .. 7970 8504 9400 9891 .7883 11378
Minnesota ..... . 1.0021 .8649 10284 2946 1.0284 2946
Mississppi ... ... 1.0560 1.0481 8097 9957 9805 1.4192
Missouri . ... .. 1.2683 1.0187 .7230 1.6790 .7230 5790
Montsna ... . e 7746 1.0890 1.3177 1.0923 8269 10923
Nebraska e, 1.0466 .5022 9752 1.3959 9752 1.3959
Nevada.. . .. 1.0131 {8854 1.0131 8554 1.0131 8554
NewJersey . ... = 9613 1.5364 9441 .7643 9441 7643
NewMexco.. ... . 11472 7761 9514 T 7676 9112 5687
Newvork ... ... 11311 1.5792 1.3422 1.6300 1.2317 8496
NorthCarobna ... . . . 1.0418 1.0781 1.1485 9628 1.0008 8457
No.nh Dakota .... 8944 1.2526 9969 .8600 1.1380 .75458
Ohio... ... ... ... 1.0352 .8853 1.0741 8915 12056 8847
Okishome ._ ... =~~~ 1.1480 1.4271 1.3856 1.0622 1.3856 1.0622
‘Oregon... . ... . . . 8995 1.1489 8417 8148 8417 8148
e 1.0662 7239 1.0039 .8550 1.0039 6550
SouthCaroling . .. . 9876 1.1740 8304 1.0310 10294 1.1124
South Dakota ... . . 8838 447 1.0734 1.0680 1.1110 7758
Tennessee ..... .. .-~ 1.3859 1.6654 1.0888 1.1663 9034 1.3474
L 8243 8998 9248 .7889 .7297 8318
Uteh. oL 1.6954 1.6954 8760 .3029 1.3002 -256%
Virginia. ... .. _. c——e.. 1.7858 1.1243 1.6404 8320 1.5056 7969
Washington .. ... . 1.4964 1.3148 8159 5286 8278 .5525
WestViginia . ... .. 1.3540 1.8014 5499 8120 8243 7216
Wisconsin ... .~ 1.1233 .7452 1.5996 1.5996 18671 18671
Wyomeng ... ... . 8143 10249 1.1218 10324 | 14075 1.0324

3AK sample PSU's in Mwm ore soif-represennng ol of the State 13 1n 3ampie eacept Sarnstatie. Dukes. Frankien, and Nantucket Countes




Chapter VIl.
ACCURACY OF THE CPS ESTIMATES

INTRODUCTION -

The accuracy of a given estimate for 8 characteristic is meas-
wred by the expecred size of the difference between the estimate

and the true value of the characteristic in the populstion. Ac-

cordingly. it seems desirable to summarize first what is known
sbout the source and size of the various components of error that
affect CPS estimates. and follow this by indicating how these
various errors combine into the total mean square error. The
mesn square emor is the technical name for the statistical meas-
wre of accuracy. Not considered in this chapter and not part of
the mean square error concept are considerations of relevance—
that is. how well the particular concepts used in the CPS meet
the needs of snalysts—for example. the definition of employ-
ment and unemployment.

The precision of estimates from the CPS is measured by the
totsl varisnce. The total variance refiects the varigbility in the
estimates that would result by carrying out the CPS in each of all
possible samples that could occur within the CPS survey design.
All aspects of random variation are considered. including varia-
tion in the particular sample of individuals selected. the assign-
ment of interviewsrs to these individuals. who the respondent is.
and the responses given Esch source of variation operates
within the conswraints of the CPS survey design. i.e.. the sample
selection method. the questionnaire used: the training. selection.
and supervision of interviewers: the extent of coverage loss and
noninterview rams. the method of processing the data: and the
estimation procadwre. 8iss on the other hand refers to how
closely the average resuit rom il of these possible samples
would agree with the truth.

As 3 matter of convenience in presentation. the vatious com-
ponents of error that atfect CPS estimates have been grouped
into two categories: Those errors that contribute 10 the reliability
of the estimates (stternatively referred 10 as the precision of the
estimates). and those srrors that contribute to biss. The section
on precision of the CPS sstmates in this chapter (pp. 77-80)
deals with errors a3 they affect relisbility. The section on pages
81-88 deals with errors that produce bias, and the section on
pages 88-89 discusses how measures of reliability and biss
combine mathematically to produce 8 tots! mean square error.
GMnﬂnbclMﬂnCPsMisMonomwny
sample, the overall measures of precision are entirely objective.
At the present time, the measures for the national sample
are computed from the sample itself, and, since the sample is
quite large and the computations can be routinely repeated
over the months, the measures are fairly accurate. (See ch. VIIlL,
p. 90.)

Whereas messures of the relisbility of CPS estimates are rels-
tively easy to dasermine. it 13 NOt 30 easy 10 Measure the bias in
CPS data. The measurement ol bias implies knowledge or as-
sumptions regarding truth that go beyond dats from the sample
survey. The ssction on bias in CPS estimates discusses sources
of potential bias in the CPS and summarizes results from special
research and evaluation studies conducted for the purpose
of measuring some of these biases in the CPS data. Since
maessures of the CPS bias are incomplete and inexact, this

section also discusses related statistics that put outside limits
on the effects of bias and indicate the relative importance of
these biases.

The measure of accuracy of 8 CPS estimate. the mean square
error, is computable from the formula provided on page 88,
given the reliability of the estimate and the amount of the bias.
Typically. the amount or direction of bias is not known precisely;
however, the section on the mean square error of the CPS esti-
mates on pages 88-8B9 shows that using the measure of pre-
cision as the measure of accuracy does not apprecisbly affect the
interpretation of the survey results. provided the bias is not large
relative to the measure of precision.

PRECISION OF THE CPS ESTIMATES

Concept of Sampling Variability

Assuming the measurement of a charactenstic for each indi-
vidua!l included in a particular sample is free of error and the
interviewers assigned to complete the CPS schedules for the
sample individuals exert no influence on the responses. the sam-
pling variance is defined as

Var (x) = € (xg - Exk)z viiz1)

Here x denotes the estimate of characteristic X derived from the
k-th possible sample. The operator. E. denotes the expected
value: The sum of the values for each of all possible samples,
each of which is weighted by the probability that it can occur.
The procedure used to estimate xix can encompass any or all of
the stages of estimation discussed in chapter V. the vanance
obtained will reflect the stages of estimation considered.

#f all of the estimates xi are known. formula (VII/1) will meas-
ure the precision of the estimate derived from a particular sam-
pls. This follows. because. under the assumptions. the vanability
of the estimates results only from the chance selection of a par-
ticular sample from among all possible samples. The square root
of the sampling variance is the measure most commonly used to
define the sampling etror and is alternatively calied the standavd
eorror of the sstimate.

Summary of the Response Variance Mode!

To sssume that the measurement processes are error-free and
that interviewers exert no influence on the responses obtained is
not reasonable. in view of the substantial body of research dats -
%0 the contrary. Thus. in discussing the precision of CPS est-
mates. one must recognize other sources of error in addition to
those introduced by the variability arising from the selection of
the particular sample of individuals.

Yo account for the vanability in responses of the sample per-
s0N to 3 given question. we postulate a survey procedure (not
attainable in the real world) in which the process of recording 8
response for a8 sample person is repeatable and gives rise 10 &
random variabie whose value 8t tnal t is independent of its value
at any other trial. That 1s. conceptually we imagine that 3 large
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" number of random. independent repetitions (trials) of the meas-

urement on a sample person are defined. and. as a result. a popu-
tation of responses for each sample person is generated. We also
postulate that each of the conceptually repeatable trials is con-
guaed under the same set of general survey conditions that
m the gquestionnaire used. the training given to the inter-
viewers. the method of recording the observations. etc. [24].

As a result. we deal with s random variable whose valve
equals the measurement obtained for the i-th sampie person by
the j-th interviewer at the t-th trial under the same general set of
survey conditions G. Under this model. 8 survey estimate can be
viewed as the result of 8 probability sample of the population of
m. interviewers. and responses of each sampie person.
\(nwed in this way. the estimate of characteristic X. assuming 3
simpie random sample of n persons out of 8 population of N. is

no= 3.8, .8 o viir)

where

.~ = The measurement value for characteristic X obtained
for the i-th sample person by the j-th interviewer at
the 1-th trial under the set of general survey condi-
tions G.

b = The number of interviewers selected.

# = The average number of sample persons randomly as-
si_gned 10 each interviewer.

n = bn

The total vanance of this estimate can be shown (see 6. sec. '

" 12.14]). under certain assumptions. to be approximately

. N2 _
vortng = M ja2 4 @neged +od| w3

in expression (VI1/3), o%ism simple response varisnce. Con-
ceptudlly. it is the variance of responses for 8 given person gener-
Mbvnpnumdmwmymdwagodmullwmsin
the population.

The term PR¢% is veferred 10 as the correlated component

dqspommbnu.mnmmm!hoeomibuﬁontom
total varisnce of any correlation between the measurement
walues obained for different persons in any interviewer's assign-
Mmsmmmthemmwwhichinmm-
'mth'eneotdod observations! For example. 8 CPS interviewer
who inquires about labor force status and implies, by his manner.
that he does not expect 10 find 8 housewife with children gain-
Mvmﬂondmvnndtomordm:emﬂowdwmnwn
an interviewer who presumes that every aduht should be gain-
fully employed.

‘l’bmmag is referred 10 83 the sampling variance. it is the

mammmdnwl«anthmm-
hmwm.ialoivcnmttnupcm"mmislm

average of 8ll responses obtained from the conceptual repetitic
of the survey.

The mode! discussed here does not conform to the actus! CF
sample design given in chapter il. For example. the assumptic
of simple random sampling of persons and the assumption t+
sample persons are randomly assigned to interviewers aré n
met. However. the point of the discussion is 10 introduce
concept of simple response variance and of correlated respor
vatisnce which. along with sampling variance. contribute to t
total variance of the survey estimate. One considers all the
components in attempting to achieve maximum precision w

the resources available.

Estimates of Tota! Variance of the CPS

A major advantage of probability sampling methods is that
objective measure of the precision can be computed from
sample data itself. The method of calculating estimates of v
snce for the CPS has taken many forms over the life of the sur
8s more sophisticated methods have become available. A disc
sion of the current procedures is given in chapter Vil

The formulas used for estimating variances for the CPS
clude the components due to simple response varisnce and s
pling variance. However. the method currently in use reflects
correlated response variance component only from NSR st
this component is not reflected in the estimates of vananc:
the SR strata. For this reason, the estimates of varisnce as c:
tated from the CPS itself tend to underestimate the tots!
ance. However. the varisnce computation methods descritx
chapter Vil tend 10 overestimate the sampling varisnce cor

nents and may offset. to some extent. the inherent underes!
tion of total variance. Tables Vili-1 through Vili-4 show varia
of the composite estimate for the U.S. level and month-to-m
change for selected characteristics for calendar year 1975.

1t is not possible to provide separate estimates of eachc
variance components as 8 part of the routine variance es
tion procedure. The CPS survey procedures are designed 10
imize the reliability of estimates for a specific class of data v
8 fixed budget. The actusl measurement of the relisbil
trested as sn impontant. sithough secondary. consideration
cially designed experimental studies are ususlly requir
estimate the magnitude of esch of the components of var
relative to the others. Separate studies snd control proce:
instituted to further the primary objective of the CPS. some
offer » means of investigating the components of error.

Estimates of the Response Variance Components

The following discussion deals with Two separate inv
nons of the response varisnce components that sliow
general conclusions to be drawn sbout the reiative Mmag:
of these varisnce components.

Estimates of the correlated component of respons
ance—Unbissed estimates of the correlated COMpoOr
response veriance in the CPS could be computed from °
tions of the CPS sample. each having the same survey
dures independently applied. To do this with two feph
would require ssiecting two independent nationsl $
sssigning the units 10 8 random sample of interviewe
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. conducting the identical CPS survey process on the two samples
under the same survey conditions {e.g.. all interviewers use the
$ame questionnaires with interviews conducted during the same
period of time). Al interviewers should have undergone the same
procedure for selecuon. rdiung. and supervision and have equal
familiarity with CPS procedures.? )

The existence of the Monthly Labor Survey (MLS). carned out
n the last 6 months of 1966 concurrently with the CPS. provided
] basi§ for making estimates of the correlated components of
fesponse variance in the CPS [61]. The field procedures for the
two surveys were basically the same, and the questionnaites
were essentially the same in all aspects except for some modifi-
cation in definitions and Questions pertaining to unemployment.
There were 143 primary sampling units in which both surveys
operated. independent samples of USU's were selected within
these PSU's, and the interviewers in the two surveys were
independently selected. trained. and supervised. (t seemed
seasonable to assume that. in each of the 143 PSU's, the two
surveys provided nearly independent estimates with roughly the
$ama expected values for 8 number of different chasacteristics.
_Actual differences in the expected vaiues could be anticipated
since the CPS interviewers were more experienced on the whole
than the MLS interviewers. and the questionnaires used in the
WO surveys were slightly different. especially with respect 1o the
iabor force items.

This study provided estimates of the ratio of the correlated
component of response variance to the sum of the sampling
variance and the simpie response variance. That is. in terms of
formula (VII/3). the study estimated » ratio of the form

- 2
n-1)Pp %

{vil/4)

For example. if the ratio for 8 particuler charscteristic is 0.4. the
correlated component of response vanance is estimated at 40
percent of the simple response varisnce plus the sampling vari-
ance? The results of this study are somewhat limited due 10 the
differences between the surveys. particulsrly for labor force
characteristics. and the large sampling errors associated with
'mdmmmTMum.m.nmmd
fatios with sampling errors smafl encugh to be considered reli-
sbie which indicate that mierviewsrs may contribute substan-
Satly 10 the total variability of the CPS estimates. The estimated
m-mmmammu!msmginnhuhb
Vii-1.

e ————

’Mmmh-'-uuhmmmm-
Senent. 0.9 |11 :

Nmmmnmmlwmmuowmu

“5nk

ﬂhmtnmmmdumdm
ub.mmmm;n%mmumdm-
Mummimemmh..mnD- aendiR= 1),
hmmdnmm

Estimates of the simple response variance component—
To obtain an unbiased estimate of the simple response vanance,
it iS necessary to have at least two independent measurements
of the characterisuc for each sample person using the idenucal
measurement procedure on esch trial. It is also necessary that
fesponses to a second interview not be atffected by the response
obtained on the first interview.

Two flaws occur in every sttempt to measure the simple
response vanance by means of a reinterview. The first is tack of
independence between the original interview and the reinter-
view. a person visited twice within 8 short period of time and
asked the same questions may tend to remember his onginal
fesponses and repeat them. A second flaw is that the data collec-
tion methods used in the original interview and in the reinterview
are seidom the same. Both of these flaws exist in the CPS rein-
terview program dats used to measure simple response variance:
the lanter flaw is exaggerated because the CPS reinterview pro-
gram is conducted primarily for the control and monitoring of the
data collection process rather than for measurement of error. For
sxample. the interviews in the reinterview sample are conducted
with self-respondents. where possible. and are obtained largely
by telephone by senior interviewers or supervisory personnel.
Also, some defects exist in the reinterview survey process itself
which introduce unknown biases in the estimates {e.g.. » high
noninterview rate and exclusion of some interviewers from
coverage. (See ch. IV, p. 47.)

Studies attempting to msasure the simple response variance
component from the CPS reinterview have shown that the use of
8 dependent reconciliation (as is used in 80 percent of the CPS
reinterview) introduces additional correlation between the origi-
nal and reinterview responses. Consequently, to reduce this
source of biss. estimates of the simple response veriance are
based on units selected for reinterview which are not subject to
reconciliation. All data presented in this section are based on this
subset of the reinterview sample.

it is useful 10 consider a schematic representation of the
results of the “original CPS interview and the reinterview in
estimating. say. the number of persons reported as being unem-
ployed.

Results of Original and Reinterview for
ldentical Persons

Original interview
Reinterview Towl
Unemployed | N©t
nempioye unemployed
Unemployed . . 2 b a=b
Not unempioyed . . c d c+d
Total..... .. 8+cC b+d [n=p+detc+d

In this schematic representation, the number of identical persons
having a difference between the original interview and the rein-
terview {or the characteristic unemployed is given by (b + c). if




TABLE VII-1 Estimated Ratio of the Corr
Variance Plus The Sampling Vari

e tet——

elated Component of Response Variance to the Simple Response
ance for 143 PSU’s in CPS Sample: July-December 1966

Estimated Estimated
e Estimated .| standard - Estimated standard
Characteristic ratio” e:ror of Characteristic ratio" error of
tatio fatio
Mantal status Class of worker .
Married with spouse present - 077 012 Pavate wage worker 064 010
Single .. 57 10 Self-empioyed worker 53 08
Sex refationshup Hours worked
Male head 94 15 1 to 34 hours. usually full ume 66 10
Wife of head .. 74 n 35 10 40 hours ‘ . : 67 09
41 hours or more . 72 10
Race Nonworker ) ) 67 10
White 66 10 .
Living quarters
Employment status ) Dweiling unit 10 14
At work—full time 80 13
At work—part time 60 09 Total poputation ) . 10 14
Housework . 65 10
Other 80 09

*Rstio of werisnce components, see formuls (VIi/4).
Source: [61, p. 15-16]

these responses are two independent measurements for identical
persons using identical messurement procedures. then an esti-
mdmﬁmumnmmmponemisginnbv

expressed as a percent [24]. The denominator of thus ratio, the
population variance. is the sum of the simple response variance

(a%) and the population sampling variance ( og). When identical

b+ 2 .
&+ c/2nand € ‘Tc" = Ojp 8 &n formula (VII/3) 1241 We responses are obtsined from trial to trial. the simple response

know that (b + ci/2n, using CPS reinterview data. underesti- variance is zero and the index of inconsistency has 8 value of
2 . be ' for identi zero. As the variability in the classification of an individual over

mates ojg- cuefly because the two responses for identical per- repeated trials increases (and the measurement procedures be-
Sons are correlated. so that fewer cifferences (i ¢.. entries in the come less relisbiel. the value of the index increases until, at the
b snd ¢ celis) ocaur than would be expected if the responses limit. the responses are so variable that the simple response
were in fact independent. variance equals the tota! population variance. At the limit. if 8

Apart from its impact on the total varisnce. the simple re- - single response from N-individuals is required. equivalent nfor-
ponse variance is potentislly useful 1o evaluate the precision of mation is obtsined if one individusl is randomiy selected and in-
the survey measurement methods. it can be used to evaluate the terviewed N-times. independently.
enderlying difficulty in assigning individuals to some category of in general. a single value of the index of inconsistency for 8
8 distribution on the basis of responses 10 the survey question- characteristic obtained from a set of survey measurement proce-
fsire; a3 such., it is an aid in determining whether 3 concept is ‘dures has no meaning by itself. its maeaning is deduced either by
wﬁebnuymawwhbyomumumvmwm comparing it to the value of the index that could be obtained for
the purpose for which the survey data is mtended. For character- the charactenstic by using the best (or preferred) set of messure-
istics having ordered categories (s.g.. number of hours worked ' ment procedures that could be devised or by considering whether
lest week), the simple response varisnce is heiplul in determining the precision of the measurement procedures indicated by the
# the detail of the classification is 160 fine. To provide & basis for level of the index is still adequate 10 serve the purposes for which
ﬁsmbmm“mmmmmmiu- the survey is intended. In the CPS. the index is used for the iatter
m.mhluoluumunuamdmuﬁ- purpose. as & result. the index is used primarily to monitor the
mated total populstion variance. This ratio is called the index of measurement procedures over time. Substantial changes in the
inconsistency and has » theorstical range of 0.0 10 100.0 when indexes that persist for several months result in review of field

procedures to determine and remedy the cause.

Table Vii-2 prowides estimates of the index of inconsistency
shown as percents for selected labor force charactenstics. by
qQuarter. for 1973, 1974. end 1975.

————
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TABLE Vii-2. index of inconsistency for Selected Labor Force Characteristics in the 20-Percent Unreconcnled
'CPS Reinterview Sample, by Quarter: 1973-1975

Emﬁlond in agnculture Working, nonagricultural full time Working, nonagricultural part time
VYouand @ Sample 95-percant Sample 95-percent Sample 95-percent
esthmate conhdence hmits estimate conhdence himits estimate confidence hmits
1973
January 10 February 1304 738102305 972 795101188 2568 2150103069
April 10 June 954 605101503 1114 964101288 2720 23701031 22
July 10 September ‘363 172510 '32.38 1282 111810 14 92 3552 3102104066
November ) 986 708101291 2676 206910 34 62
1976 '
Jaruary wo February ny $43102382 1205 - 987101517 2595 20701032 53
Agrd to June , 1843 !297!02620 1118 964101290 2786 2447103172
July to September 1922 1320102799 1348 1183101575 3288 2805103855
Ociober 30 December 2824 1952104086 97% 8041011 8? 28 44 24 16103348
195
January 10 Fetruary 1699 10361027 88 1227 1037101453 3060 26341035 55
Aped 10 June 1454 9431022 41 1325 1125101558 3110 26 49 10 36 51
July 10 Seprember 1327 809102177 1560 1329101830 3786 32351044 55
October 10 Decembe 1561 L 1022102383 12 87 11181014 81 3202 28241036 N
With a job—nonagricuttural Unemploved Neot in labor torce
Sample 95-percent Sample 95-percent Sample Os-peveem
esstimate confidence hrmits estimate conhdence himits [ te fimits
mn
January to February $098 3775106884 26 56 1923 10 36 69 1056 | - 877101272
Aprit 10 June 4443 3544105570 3663 2904104619 mwn 871101174
July 10 Seprember 2530 2013121 81 N 27351048422 1183 10201013 7%
Spsemae 3568 2104 06052 42 60 284016390 1098 835101444
. /)
Sanury 10 Fetrumy 5197 3435107863 3184 20201050 '8 170 583101015
Agrd 30 June 42 % 3376w5352 3993 3246104911 1045 900101212
Jul¢ 1 Seprember 2782 2136103545 s 30081048 80 123 948101329
October 10 Decemane 32 2161 wal8s 44 70 35611056 1 1126 945101340
.
Janumy 10 February 5164 3983106695 | . 3652 29591043507 1376 1179101606
Aprd 10 June 4361 3375105898 32863 260310 4090 1299 1107101526
July 10 Seprember  / 3022 243003757 302% 242610373 122 103010 14 61
October 10 Decemtar 3612 L 2689104901 3303 2211104025 1252 109110 1438

* Laws than 40 sampile cases in the category.

BIAS IN CPS ESTIMATES mates that could result from samples selected snd surveyed
under the same basic conditions. If the expected value of all sam-
. ple estimates corresponds exactly to the true popuistion value of

Concept of Biss the statistic being estimated. the sample estmate 15 unbissed
and a valid measure of its precision 1s also a vahd measure of its
As discussed on peges 77-80, the precision of an estimate accuracy. if the expected value of all sample estimates differs
measures how much the vailue of any parncular estimate 13 kkely from the true population vaiue. the esumate is biased and. as the
0 differ rom the average or expectad vaiue of a8l possible esti- smount of biss incresses. the overall accuracy of the estimates

T M. —— -—“
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tends to decrease. However, the accuracy of the estmate is fairly
insensitive to the amount of bias so long as the bias remasins
small, relatrve 10 the standard error. Where bias 1s larger than the
standard error. on the other hand. bias 1s the dominant factor in
accuracy: in this situstion, accuracy is very sensitive to changes
in the amount of bias. How this works mathematically is dis-
cussed in the section on the mean square error on page 000 of
s chapter.

Bias has direction as well as size. Thus. 3 given estimate may
be biased positively {its expected value is greater than the true
populstion value) or negatively (its expected value is smalier
than the true populstion value). The effect of all sources of biss

is given by their sum with signs taken into sccount. This is called -

the net bias. A small bias in one direction partislly offsets 8 larger
biss in the opposite direction in the net bias.

An indrvidual source of bias for a given estimate will. if it goes
contrary 10 the general direction of bias error. work toward im-
proving the given estimate. The total effect of all biases. how-
ever, regardiess of whether the net bias is positive or negative.
can only 3dd to total mean square error, thus, decreasing the
overall accuacy of the estimate.

Potentisl Biases in the CPS

Substantial effont has been directed at minimizing the impact
of bias in the CPS sampie design and survey processes. These
efforts are not dlways completely successful. however, and po-
tential for bias remains in several aspects of the survey. ‘

Potential bias from coverage losses—A small part of the
totat U S. population is not represented in the survey. either be-
coase of imperfections in the sampling frame. so that some per-
sons do not have 3 chance to be selected for the sample. of errors
in the field that result in completely overiooking certain house-
holds or indwviduals that belong in sample. A potentislity for bias
exists if the characteristics of the unrepresented population dif-
far fecm the vest of the population.

Pan of the populstion omitted from the CPS sampling frame
includes a portion of households in mobile homes put in place in
Sist ED's shter the 1970 census. In addition. the permit lists used
for the new construction sampie do not cover housing built in
1870 or tater and covered by permits issued before Janusry
1970. consequently. poputation living in new construction is
somewhat underrepresented [52. p. app.-4 1| An estmate. made
in late summer 1974, suggests that about one million of the 78
lﬁubnmuﬁuhmmmwdidmm.mmd
selection in the ssmple. An estimated 400 thousand of these
wore mobile homes. and 600 thousand were newly constructed
housing units. in sddition. homeless individuals with no stiach-
mumdﬂumﬂwmmﬂeuhm&d.

A small part of the popuiation 13 lost sn field operations. for
exampie. from interviewer error in Canvassing only pan of the
sssigned USU. failing to recognize residential structures. and
mistakenly classifying some residences as vacant. in addition,
mmmbnwiﬁnhnwiemwummwu-
causs they deliberately avoid being covered in the interview or
see inadvertently omitted from the household roster. The net im-
pactdnnummbsmkwaudbvthemugonﬁm
given in table V-4. :

There are. of course. occasional errors of overcoverage. ¢.9..
an imerviewsr works beyond the boundsries of his assigned USU

ot includes in s listings persons whose usual residence is e
where. but such errors are quite nsignificant in the total pict
Throughout CPS history. the eftect of coverage errors has cor
tently been a net loss in population.

Although the second stage ratio estimate nflates CPS -
mated totals 10 independent controls for population.® by age.
and race. this adjustment should be regarded as possibly ar
orating but certainly not as removing the potential bias invc
in coverage losses. In the final analysis, the sassumption mu:
made that the labor-force characteristics of noncovered por
of the population may be imputed from the characteristics ©
interviewed CPS sampie. This assumption is inherently bi
no matter how detailed the age-race-sex cross-classific:
Moreover. even with respect 1o the total U.S. population
adjusiment is only partial, since the independent contsol
mates are projections from the latest census count. These cc
counts understate the true population. as of the census
owing 10 8 net coverage loss resulting from census proce
{48]. Table ViI-3 shows the esumated percent of net under
in the population in the 1970 census. by race. sex. and broz
groups. Each of these percentages has the corrected popL
a3 its base; that is. the census population. plus an estimate
net undercount in the population

Potential bias from nonresponse—We group two k-
error under the term “nonresponse.” noninterviews sn
nonresponse. Coverage losses from nominterview and ite!
response deal with dats that belong in the CPS tabulatic
are missing from them. Missing data may modify li.e.. bi2
estimates. even though the program recognizes their at
and substitutes for what is missing by imputation.

Some of the households in the group. identified by th
viewer as belonging in sampie, are not interviewed. This
occurs when the interviewer is unable to find an eligible re
ent at home after repeated calls during CPS intdrview
Noninterviews may aiso result for such reasons 83 refus:
operate. sickness in the respondent household. or img
rosds. To compensate for losses resulting from nonint:
CPS estimates are adjusted by imputing characteristics t-
terviewed househoids and persons® The noninterview
ment takes account of the residence of the noninterv:
within geographic subdivisions. whereas the coverage
ment is performed only 8t the nationsl jevel. As is true fr
sge loss. however, there are selective biases involve
tailure t0 interview thast cannot be completely elimir
imputation procedures.

Within the CPS schedule for an interviewed househs
may be one or more unanswered questions. referred %
nonresponse. I the schedule. 3s 8 whole. meets min:

quirements for 8 compieted interview. item norves
removed by imputation for the purpose of tabuiations.
for item imputation are tailored to the subject matte
account of any relevant information n snswered que
some instances. the imputation is logically necessary
imputation that a person marked as wife of head of ho:
female); the imputation is. at best. probable in nature.
subject to error. Since there is no Wy of sssuring that

S §ee the saction on S8coNd-stage fato sdustment in ch. V., .
606 the section on adiusiment for AOMNTETVIOws in Ch. v,p. &
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TABLE VII-3 Estimates of the Percent of Vet Undercount of the Population in the 1970 Census.
by Sex. Race. and Broad Age Groups
Al All races White Negro
Year and age classes
e Male Female Total Male Female Total Male female
1870
Allages = = . 25 33 18 19 25 14 77 99 55
UnderSyearsold .. 3s 36 33 21 23] 20 101 104 98
5tSvyemsold ... . 30 32 29 23 24 22 73 77 69
10t0 14 yearsoid 13 14 12 10 " 9 32 35 28
15 10 18 years oid 12 15 8 8 13 -] 37 43 | 32
20 10 24 years old . 23 33 14 18 28 1M 85 1221 §2
2510 34 years old . . 43 57 28 34 43 24 125 185 67
35 t0 44 years oid . 31 §3 9 20 36 5 107 177 4C
45 to 54 years oid . . 21 36 6 14 27 1 87 _124 . 53
55 10 64 years old . . 26 29 24 1 22 19 80 92 7C
65 vears 0id and over 18 9 24 18 12 22 12 .34 a:

* The minus sign indicates 8 net owercount.

Source: {48, table 6, “Preferred Estimates™].

of iten imputation will balance. even on sn expected basis. item

nonresponse aiso introduces potential bias into the CPS esti- »

mates.
Potsesinf bias from response errors—Some of the recorded

Am on compieted CPS questionnarres are in error. errors

that may come from the respondent. from the interviewsr. or. in
some cases. from an interaction between respondent and inter-
wiewer. A respondent may deliberately give 8 wrong answer. or
the quession may be misunde/stood due to imprecise question
wording. inadequate interviewing techniques. the use of the tele-
phone in interviewing. or—especially when reporting for another
member of the household—the respondent may be misinformed
whdwhummwm.mmm:.mm
mm.mycﬁm:mmbymwoynnmmonis
asked. or the interviewer may misunderstand the sesponse and
secord something the respondent has not mesnt.
Mumwmdmhuneomdnmm
wibutes 0 the variability of CPS data. its effect is measured in
the simple response varisnce and the correlated component of
fesponse variance. discussed on page 78. In addition to its ef-
fect on veriance. response error has a bias potential. since there
# no law in probability that tends 10 balance out misclassification
errors. The bias potential 13 likely 10 be especially serious when-
Sver 3 subgtanusl number of response errors are deliberate. since
Gefberame errors are likely 10 be overwheimingly one-directional.

Pownsial bias from rotation groups—A household sslected
for the CPS sampie is kept in sample for 4 consecutive months.
then left out of the sample for the next 8 months. and finally put

in sample for 4 additional months. (See ch. ). In any given
Month. the total CPS ssmple is comprised of eight subsamples
fotation groups: (1) Households in sampie for the first

time. (2) households in sample for the second time.. . .and (8
households in sample for the eighth and last time.
Each of the rotation groups is s probability sample drawn fron

. the same total population. It might be supposed that if CPS

estimates were made separately for each rotation group. the
estimates would differ somewhat because of sampling error. bu
the expected values would be the same for all eight estimates
As a8 matter of fact. this is not true. It has been convincingt-
demonstrated. from accumuliations of CPS data. that the ex
pected vaiue of the estimates varies among the rotstion groups
with the most pronounced differences occuring between the
rotation group in the sample for the first time when comparec
with any of the other groups in sample. :

The estimate from 8 particular rotation group can be comr
Pared with the estimates from all groups by the rotation grou
index. This index is the ratio of the estimate based on the samp!
units in 8 particular rotation group 10 the average estimate fror
all eight rotation groups combined. multiplied by 100. (Tabi
Vii-4 shows indexes for rotation groups by the number of month
they have been in sample.) The indexes are averaged over
period of 3 years to improve their relisbility. For unempiloyed. th-
index of 1102 for first month households indicates that th
estimate from households in sample the first month 1s about 1
times as great as the average over all eght rotation groups: th
index of 100.1 for unemployed for second month households
-about the same 85 the average over all rotation groups.

1t should not be assumed that estimates from one of the rots
tion groups can be taken as 8 standard in the sense that it wouk
provide unbissed estimates. while the estimates for the othe
seven would be biased. In view of the possible imperfections i
each step in CPS operations. it is far more likely that the sxpecte:
vaiue of sach rotation group is biased—but to varying degrees




Table Vi1-4. Rotation Group Bias Indexes in the CPS for Selected Labor Force Characteristics and
Type A Noninterview Rate, Average: 1973-1975 '
Month in sample Estimated
standard
Employment sutus. and sex error of
1 2 3 4 5 6 7 8 index "
TOTAL POPULATION. 16 YEARS
OLD AND OVER
Cwihian labor force e 11017 1000 996 1003 1002 993 891 1000 02
Employed . . . . . |01 1000 996 | 1002} 1001 995 995} 1001 2
Agriculture . ..1 1008 983 982 987 1012 1003 1008 1018 35
Nonagricuiture 101 1 1000 997 1002 1000 998§ 994 1001 2
Unempioyed . 1102 1001 985 1017 1021 957 829 988 12
Looking. full time 1074 999 991 1013 101 973 944 8996 17
Looking. part ume . 1199 1009 965 1035 1059 898 878 957 23
Not w Isbor force 974 1000 1007 996 997 1012 101§ 99 9 4
Keeping house 981 1001 1005 996 996 1010 1013 999 5
Going 1o school 938 993 | 1007 987| 1004 | 1027| 1038 1009 11
Other reasons 975 1002 1012 1001 996 1009 1009 995 8
MALES. 16 YEARS
OLD AND OVER
Cwalian labor force 1009 1000 998 1002 1000 996 854 100 1 2
Empioyed 1006 1000 998 1001 1000 99 8 99 7 1002 2
Agriculture 1 992 881 982 993 1009 1007 1011 1017 35
Nonagriculture . 11007 1001 999 1002 998 887 8996 1001 2
Unemployed : 1058 1012 1001]| 1014f 1012 972 946 98 4 16
Looking. fult nme . | 1038 1012) 1009 1007] 1008 981 96 2 98 6 23
Looking. part ume . 1152 1010 864 105 8§ 105 1 924 878§ 970 54
Not m labor force 967 99 9 1008 992 1000 1018 102 2 998 8
Keeping house 857 1008 1024 1028 960 102 7 1034 1065 $3
Gong 10 schoo! - 949 995 100 1 981 1008 1027 1039 1012 18
Other reasons 979 1001 1010 99 4 1000 1010 101 6 991 9
FEMALES. 16 YEARS
OLD AND OVER
Civihan tabor force .1 1028 999 992 1003 1008 987 986 1000 : -]
Emoployed . . L1018 1008 994 1001 1003 891 992 1001 5
Agncuiture . . 106 1 993 883 961 1016 985 995§ 1005 65
Nonagniculture . . 1018 1000 994 1003 1003 991 99 2 1001 5
Unemployed .. A B ¥ 989 967 1020 1030 841 910 991 15
Looking. Sullt sme oLt N2 883 967 1020 1017 862 821 1008 24
tooking.pertome .. | 1233 1008 8965 1021 1065 880 880 948 34
Not labor force e ] 976 1000 100 7 997 996 1011 101.2 1000 4
Kseping house . ...} 982 100 1 1005 995 996 1010 1012 998 4
Going 10 schoo! . ... 934 990 101 4 992 1003 102 6 103§ 1003 18 .
Other reasons .. ...] 964 1008 10198 1020 988 1005 9958 1007 20
Type A nomntervew rate . 11293 899 852 853 1226 970 962 94.2 (x)

X Not spplicable.

'Yh-mmmnwmm 1~mmummmmwmn-ummummmmum:umwmdwm
Mnmmmnmm
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Total CPS estimates. which use the combined data from ali rota-
ton groups. are subject to biases that are functions of the biases
of the individual groups |3].

Since the expected values vary appreciably among the rota-
tion groups. it follows that the CPS survey conditions must be
different in one or more significant ways when applied separately
to these subgroups. The ways in which the survey conditions
tend to change with number of times in sample have been
idéntified: the importance of each of these changes in atfecting
expected values has not been definitely established.

One way in which the survey conditions differ among rotation
groups is reflected in the noninterview rates. The interviewers.
being unfamiliar with households in sample for the first time. are
likely t0 be less successful in calling when a responsible house-
hold respondent is available. Thus. noninterview rates generally
start above average with first month families. decrease with
more time in sample. go up a little for households in sample the
fifth month (after the 8 months the household is not in sample),
and then decrease agsin in the final months. (See the bottom
line of table ViI-4.) These noninterview changes are unlikely to
be distributed proportionately among the various labor force
categories: consequently, it is reasonable to assume that the rep-
resentation of labor force categories will differ somewhat among
rotation groups and that these differences can affect the ex-
pected values of the estimates. The suggestion has been made

that the observed CPS rotation group bias could be entirely pro-

duced by such differences |{78]. Although this is theoretically
possible. with the many other factors discussed in the following,
it seems unlikely that only one would be the sole cause.

Direct effects on rotation group bias come from different sur-
vey conditions that influence the response itself. Even if two
samples—one of first-month households and another of later-
month households—are identical in terms of 8 distribution of
tabor force charactetistics. the expected responses from the two
samples can differ because of the following:

¢ The attitude of later-month respondents toward the survey
or toward particular questions s somewhat different as a
result of earlier interviews.

® The later-month interviewer is biased in the questioning or
recording by knowledge of the earlier interviews.

® A change occurs in the distribution of househo!d respond-
ents. for exampie. heads of households versus other house-
hold members.

® A change occurs in the distribution of interviews obtained
in person versus thase obtained by telephone.

® A change occurs in the distribution of self-respondents. for
example. males versus females.

® A change occurs in the interview procedure such as the
asking of additional iabor force questions in selected rots-
tion groups.

Although these different survey conditions have influenced
some individual responses. they do not ail have a significant ef-
fect. I, for example. knowiedge of the earlier interviews actually
biases the interviewer, the bias would show itself in reporting the
Same labor force category. when in fact circumstances had
changed. The CPS procedure protects against this type of bias

by requiring an independent interview—i.e.. the interviewer does

"ot have responses from previous interviews with him and asks
the questions as in the priar interview—not accepting “same as

last month™ as a response. It is believed that interviewers adhere
to these instructions with reasonable consistency. An expen-
mental test of possible interviewer bias indicated a small. but
inconclusive, effect on the rotation group bias index for unem-
ployed males |2. section 38]. :

The strength of the independent interview comes from the
protection it provides against faisely continuing a respondent in
a given category when, in fact. his labor force situation has
changed. The independent interview has a corresponding weak-
ness, since it doesn't provide protection against inconsistent
responses, i.e.. faise differences in labor force category from 1
month to the next for respondents in an essentially unaltered
labor force situation.

The volume of inconsistent responses in CPS is known to be
great. Gross changes for respondents reporting for 2 consecu-
tive months are far 100 numerous when evaluated against realis-
tic assessments of labor force turnover in the total population
{30: pp. 80-81}. Moreover. this evaluation has been confirmec
by experiments that have included field reconciliation. These ex-
periments demonstrate that a substantial proportion of gros:
changes are spurious, i.e.. labor force situations are reported as
different when they are essentially unchanged. Since these in
consistent responses, like other nonsampling errors, do not bai
ance out. they also contribute to the differences in expectec
values for the various rotation groups.

Potential bias from processing errors—Processing is bas:
cally an office operation, and its errors are easier to study and t«
control than errors occurring in the field. Processing error com
ponents are believed to be under contro! and relatvely minor
Because of ratio estimation. it is difficult to assign an amount ©
direction of bias arising from processing error.

Processing losses and other types of error occur duting th
course of transforming CPS schedules, completed by interview
ers. into sets of estimates and tabulations. (See ch. IV, p. 51.
For example, because processing deadlines must be met. it ma-
be necessary to prepare the CPS tabulations before all complete:
qQuestionnaires are available: imputations are made to substitut
for missing or inconsistent questionnaire entries; residusl errc
remains after the coding and editing operations have been com
pleted? the checks on the FOSDIC operation occasionally fail 1
detect reading errors—failure to read individual marks or eve
whole pages or picking up 8 few blanks as though they wer
marks. However. the error rate of FOSDIC reading is so sligt
that improvement may be impossible.

Potential bias in estimation procedure—As a general rul:
bias is an undesirable characteristic associsted with 8 surve
design and is to be avoided to the extent that it is feasibl
Nevertheless. in certain circumstances. the admission of som
small bias into the design can have the coroliary effect of redu:
ing varisnce 30 that there is 3 net gain in accuracy. Under-suc
circumstances. bias may be acceptable. since the most accura*
estimate for a given budget i1s a prime objective of survey desig

Although unbiased esumation formulas are avaiisble. CP
estimates are based on ratio estimates that are technical
biased. Becsuse CPS composite estimates are based on rat
estimates. they are technically biased also. The biased estimate
are preferred. because they are subject to less variance than t!
corresponding unbiased estimates. The extent of the biss in 1t
composite estimate differs from the ratio estimate. becsuse tt
data from the separate rotation groups are weighted different
in the two estimates {3].
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"TABLE vi-5 Gross Difference Rate for Selected Labor Force

Unreconciled Sample, by Quarter: 1975

Characteristics, CPS Reinterview

January:March April-June July-September October-December
Gross Gross r Gross Gross
dard Standard Standard |
Characteristic difference St::;r difference e:‘ror' difference error difference s‘::‘:;'d
rate rate rate rate
(percent) | (percent) (percent) | (percent) | (percent) (percent) | (percent) {percent)
Employed in agriculture 06 02 09 02 07 02 o6 02
Employed in nonagnculture
Working. full tme 56 ] 61 5 70 ) 59 4
Working. part tme 71 5 63 5 70 4 74 4
With a job. not at work 24 3 21 3 38 4 13 2
Unemployed 36 4 32 4 37 4 30 3
Not in the labor force - 67 -3 63 5 58 5 61 4

It is necessary 10 recognize that some sample households are
selected with probability ditfering from others in the same sam-

- This is done by assigning special weight factors 1o the rec.
ords for such units. (For example, see the section on specia!
weights inch. V, p. 56, and 2pp. G, p. 140.) Occasionally, to
make the overafl weight unbiased for a unit. the special weight
factor must be greater than 4.0 but is arbitranly cut back to 4.0
for the tabulations The lower weight reduces the vanance of the
estimates at the cost of 3 small element of bias. ’
 Evalustion of the importance of the various potential
bizses—The accuracy of CPS estimates is decreased by bias—
"ot necessarily by each source of bias but by the net effect of all
bias sources combined. Unfortunately. there are no estimates of
total net bias for CPS estimates. because it has not been feasible
to simultaneously study the effects of all sources of biased error

avsilable. some assessment is needed of how important indi-
vidual sources of potential biss may be in the total picture—
mportant to the extent that 8 given source is likely to determine
the direction and the Spproximate size of the total net bias.
Response error is undoubtedly the most important potential
source for bias in CPS estimates of labor force characteristics for
the population as 8 whole? Evidence of this comes from (1) the
extreme sensitivity of response to the survey design, what might
be considered a trivial difference in survey conditions can pro-
duce pronounced differences in the estimates obtained (as
ewvidenced by the rotation group indexes in table Vii-4). and (2}
the larger number of response differences in the reinterview. the

larger the gross difference rate. the larger the net error {response
bias) can be.

For the latter point. consider the schematic representation of
the results of the original interview and the reinterview (unre-
conciled) (given on p, 79) for the characteristic unemployed.
The ratio (b+c)/n is referred 10 as the gross difference rate or the
proportion of persons for whom inconsistent responses were
obtained in the original interview and reinterview. Since the
fesponses are inconsistent, we conciude that one of the two
responses did not provide the true labor force classification.
Thus. the level of the gross difference rate is » direct indication of
the totai number of tesponse errors. By this reasoning. the larger
the gross difference rate. the greater the number of response
errors that. in tusn. increase the likelihood of a nontrivial net
error. That i1s. the more response errors into and out of 3 given
category. the greater the net error can be. Estimates of the gross
difference rate, by quarter. for calendar year 1975, for selected
labor force characteristics. are shown in table Vi1-§.

The primary defense for CPS. agamst the potential bias of
nonresponse (i.e. noninterview and item nonresponse). is to keep
the rates of nonresponse low. Where this has been achieved. any
sizeable biases included in the imputation of characteristics 1o
nonrespondents are likely to be relatively unimportant. since
such biases would atfect the estimates proportional to the rates
for undercoverage. noninterview. and item nonresponse. (See
table V-4, table IV-1, and the section on close out for final
processing in ch. IV, p. 5§3.)

A special study has tested the distribution of labor force char-
actenistics of the noninterviewed in the CPS. The study was only
partially successtul, since 1t omitted refusal cases and obtaned
interviews from only about haif the noninterviews studied. The
labor force distribution for those noninterviews converted 1o
Interviews was very similar to the imputed distribution of non-
interviews—with the exception of one small subgroup of
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employed persons. Persons with job. not at work. were substan-
tislly overrepresented among the noninterviewed. presumably
because of entire households out-of-town on vacation and inac-
cessible during CPS week. Theoretically. the hard core of persons
noninterwewed in the CPS and not converted to interviews in the
special study could have serious biases not hinted a3t by the re-
sults of the special study To have an appreciable effect on total
estimates, however, these biases would have to be drastic
indeed. since the hard core of the noninterviewed is only some
3 percent of the total CPS sample.

Similarly. bias due to item nonresponse on labor force ques-
tions would also have to be drastic. since the overali nonresponse
rate for labor force items averages less than 0.5 percent on an
item basis. that is. for each labor force item, the number of blanks
divided by the tots! number of times the item should have been
reported. There are about five blanks per 100 questionnaires. 8
5.percent rate on 3 questionnaire basis §33. exhubit 2).

For some characteristics. however, the item nonresponse
rates are considerably higher, for example. in the collection of
income data. in order 1o maximize the amount of usable informa-
don. modifications in income data collection procedures. de-
signed 10 reduce the nonfesponse rate. were introduced in the
1969 March CPS and have continued since that time. However,
even with such improvements. sbout 16 percent of all persons
14 years old and oider interviewed in the March 1875 CPS did
not report complete income information® improved income edit
and aocation procedures were also introduced. starting with the
1968 March CPS: the main feature of the new procedures was 3
more refined method for imputing missing income data to expand
the use of information already known about that person |56]. On
the whole. it is believed that the impact of nonresponse on the
aggregate CPS income daua is considerably less than the non-
response rate suggests. because families st the higher income
levels tend 1o report their main sources of income but omit
relatively minor amounts from interest. dividends. and similar
sources [28]. In terms of the high response rates achieved and
maintained in the CPS survey. it seems unreslistic 10 assume that
the potential bias of nonresponse could be as important in its
affect on total estimates as the potential bias of response error.

As with nonresponse. the primary defense against the poten-
tial bias introduced by undercoverage is to keep the rate of un-
dercoverage low. While undercoverage is low for the population
as » whole and for the white population. there sre seversl age-
sex groups among the not-white population {race reported as
Negro or other) where the undercoverage is quite high. For ex-
ample. in table V-5 for ages 20-21 years old for the not-white
group. the coverage rate for males is 0.733 and for females the
sate is 0.852. indicating coverage losses of 26.7 percent and
14.8 percent.respectively. For estimates of the labor force char-
sctevistics of the population as 3 whole. howeves. even such high
undercoverage cannot be viewed as 8 potentially large source of
bias. since these age-sex-race categories represent 3 relatively
small proportion of the whole population.

The processing of CPS dats has been routized. the opportu-
rities for error restricted. and the occurrence of error carefully
quality controfied. Under these Circumstances. the volume of

0 For each Person w the Sample 14 years 08 and older. QuesTons were ssked
nmmdmmmﬂnmuoﬂeﬂm"uﬁm
esloven different sources These suppiements! INCOMe QUEIHIONS are wciuded On
e March CPS questionnawe sach yesr

processing errors is far smaller than the volume of field errors,
and the potential for bias is correspondingly low. Thus, the fact
that processing errors may be producing some trivial increases
or decreases in the total net bias of CPS estimates can, for prac-
tical purposes, be disregarded.

The choice of technically biased estimation formuias. as the
basis for published CPS estumates in place of alternative un-
biased estimates. was @ conscious trade-off 1n which small
biases were accepted in order to attain smaller sampling vanabil-
ity for the estimates—and smaller mean square errors. In the
face of larger potential biases from other sources. the fact that
the estimation formulas are not strictly unbiased is of no practi-
cal consequence.

Circumstances Affecting the Objective Measurement
of Labor Force Status

Heretofore. we have assumed that each individual in the
population could be assigned to a Iabor force category (e.g.. em-
ployed. unemployed. or not in the labor force) in an unambigu-
ous manner. This would mean that the true number of persons
in each category could be measured. using the CPS definitions
and concepts. This assumption 8iso imples that the shifting of
individuals between categories one month to the next reflects
real change in labor force status.. For the majonty of individuals
in the population. this assumption is justrfied. in most instances.
establishing that a person is of is not employed is fairly straight-
forward. However, there are many persons whose labor lorce
situation is uncertain in that it is not objectively clear whether
they are unemployed or not in the labor force. ‘

For the majority of persons not employed. the concept of look-
ing for work is the key to classifying them as either unemployed
or not in the labor force® When the person ceases looking for
work. he shifts from being unemployed to not in the labor force
on the basis of the CPS definitions. In many instances. it is diffi-
cult to apply this concept objectively, since the transition from
being unemployed to not in the labor force may not be an abrupt
change. Rather. this change may occur over 3 period of ime ow-
ing to the nature of the job seeking activities. and the point in
time at which an individual considers himself to have ceased
looking for work may be 8 rather subjective determination on the
respondent's part. Thus. the responses obtained in successive
months for these individusis may be inconsistent in that they
show 8 change in labor force status while no substantive change
has taken place.

Some evidence to this effect is provided by the rotation group
indexes shown in table Vii-4. These indexes show that changes
n the survey conditions result in estimates that differ even
though each estimate is supposed to be a measure of the labor
force status for the same population.

The following data sppear to be consistent with the hypothe- -
sis that persons having an uncertain labor force situstion sre
most likely to change responses as 8 result of repeated interview-
1ng and. thus. change the rotation group indexes. Further. these
data appear consistent with the intuitive assumption that such
persons are a larger group relative to unemployed than to em-
ployed or not in iabor force. that they represent 3 greater propor-
uon of persons available for part-tme work. and. finally. are even

9See ch IV.p. 42, for the definitions of employed. unempioyed. and not m
the labor force




more frequent among females who might be available for part-
time work.

category. the first-and second-month indexes gre 119.9 and
100.9. respectively. The difference is even greater for unem-
ployed females looking for part-time work where the first-and
second-month indexes are 123.3 and 100.8. respectively.

Effect of Bias in Monthly Levels on Estimates of
Month-to-Month Change

While the estimates of monthly level have large potential bias,
there is stability in CPS Survey conditions that assures high cor-
relation in the direction and magnitude of the total net bias from
month-to-month and even from One year to the next. As 3 result,
much of this bias cancels out when estimating month-to-month
change. The rate of noninterview remains reiatively stabie from
month-to-month as does the distribution of naoninterviews
8mong persons not at home. temporarily absent. or those who
refuse to be interviewed. (See table IV-1). Aiso. each monthly
estimate maintains the same Proportions of the eight rotation

loss. associated with the CPS sample. are stable from month-1o-
month (see table V-4). ndicating similar stability in the bias asso-
cisted with this source.

Accordingly, where estimates of fevel for CPS statistics are
subject to total net biases that are potentially large —probably
even larger than the sampling error—the biases of month-to-
month changes are believed to be smail. relative 10 their sam-
pling errors. On this assumption. estimates of change would be
only siightly less accurate than they are precise.

THE MEAN SQUARE ERROR
OF THE CPS ESTIMATES

The standard error of 2 survey estimate will be an unsatisfac-
tory measure of the 8ccuracy of the estmate whenever the bias

estimates from their expected value which, if the estimates are
biased. is different than the true vaiue' A measure of the acc-
racy of the estimate when a bias exists is the square root of the
Mean square error (generaliy referred 1o 8s the ro0t mean square

MSE (x) = E (x - x)2

——
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where X is the true value ¢f the characteristic being estimated
The root mean Square error (RMSE) corresponds. in terms of
measuring accuracy. to the sampling error in measuring preci-
sion.

" The mean square error of the estimate can also be expressed
s the total variance of the estimate plus the square of the ne:
bias. Thus. the mean square error of an estimated total (x) e
given by

MSE (x) = Var (x) + [Bias (x)|2 (viirs)

The term Var(x) includes all the components of variance dis-
cussed in the section on precision of the CPS estimates. pages
77-80. Biases may result from the method of sampling, the
Mmeasurement methods, or other sources of nonsampling error
discussed on pages 81.88: the bias term in formula (Vil/5)
refers to the net of all of these biases.

As long as the bias term in formula (VII/5) is smal, relative to
the standard error. the standard error alone provides an adequate
measure of accuracy. It undersiates the RMSE in this situanon
but not seriously. and confidence intervals formed using the
standard error are not serious dhstortions of the distribution of
estimates around the true value. If the bias s large. the standarg
error is misieading. since the Mmeasure of accuracy and the distor-
tion of confidence fimits are grest.

The effect of the magnitude of the bias component on the re-
lationship between the standard error and the root mean square
error is illustrated by table Vil-6.

When the bias of the sample estimate is relatively small. as
Ccompared to the standard error of the sample estimate. for ex-
ample. less than 20 percent. table VII-6 shows the standard error

TABLE VII-6 Effect of Bias on the Ratio of the
Root Mean Square Error to the Standard Error

Bias in x v M-SE:)
(positive or negative) T —
Vvar ()

0. 1 000
005 y Vartx 1001
0.10 y Varta) 1005
0.20 m 102
050 yVarix 112
100 y'Vorta) 141
150 y/Varix) 180
200 y Varix) 224
300 4 Varix) 316

Source: {21,p.58].
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TABLE VII-7 Effect of Bias on the Probability of an Error Greater
Than 1.96 Times the Standard Error

Probability of Error
Biasinx — N
Less than —1.96  Var (x] More than 1.96  Var(x) | Total

00 0.0250 00250 00500
002 + Varix) 0238 0262 0500
006 v Varix) 0217 0287 0504
010  Varix) _ 0197 0314 o511
020 \ Varix) 0154 0382 0546
080 V \)ar tx) 0052 0869 0921
100 y Varix) 0015 1685 | - 1700
150  Varix 0003 - 3228 azn
Sowrce: [6.p. 14).

alone understates the RMSE by less than 2 percent. For esti-
mates of change. the relationship between the root MSE and the
standard error would be the same as shown in the table. when
the bias is expressed in terms of the standard error of the change.

The effect of bias on the probability of a sampling deviation
further from the wue value than 1.96 times the standard error is
shown in table VIi-7. If the estimate is unbiased. under normal
assumptions. we would expect a sample result to fall 1.96 nmes

the standard error beyond the true vafue only 5 percent of the
time. a probability of error of 2.5 percent in either direction. The
table shows the bias has littie effect on the total probability of an
error. provided it is less than 10 percent of the standard error.
Even if the bias is 20 percent of the standard error. column 4
of the table shows the distortion of the total probability of error 1s
modest {about 5.46 percent verus 5.0 percent). However. col-
umns 2 and 3 show thst as the bias increases. the error
becomes increasingly nonsymetric.




Chapter ViiI;
CALCULATION AND PRESENTATION OF SAMPLING ERRORS

INTRODUCTION

. When discussing sampling error. or the precision of a sample
resuit. we are referring to how closely we can reproduce, from a
sample. the results that would be obtained if we shouid take a
complete count or census. using the same methods of measure-
ment, quesﬁonuairp. interview procedures. type of interviewers,
supervision, etc. The sampling error is measured by the standard
error; the square of the standard error is the variance.

The estimation of variances for g Mmultipurpose survey that
uses 3 complex sample design and estimation procedure is a
complicated undertaking. The two objectives presently consid-
ered in estimating variances of the major statistics of interest for
the CPS are— »

1. To measure the precision of the survey findings.
2. To evaluate the impact of each of the stages of sampling
and estimation on the overall precision of the survey.

®ach of the stages of sampling in the Survey and the correlated
and uncorrelated components of response error. {See formula
Vii/3} on p. 78.) Eor the combined A. and C- design samples,
the total variance should include contributions from selecting one
satum out of each pair of NSR strata, PSU's within the strata,
USU’s within the PSU's. the choice of interviewers. and the re-
$honses given during the interviews.

To achieve the first of these objectives, the estimated vari-
ance should include the sum of all of the variance components
Fepresenting the random error in the survey. For the second ob-

wdentify it. aiso, sithough the simple fesponse variance is in-
cluded. it cannot be ssparately identified. Although the procedure

EARLIER METHODS OF ESTIMATING
SAMPLING ERRORS

has incorporated certain compromises and simplitying assumg
tions needed 1o reduce the task to manageable proportions. Th
different methods are usually introduced when changes in th
CPS sampie design are made after a decennial censys. Th
estimation methods and the associated assumptions have bee
dictated primarily by the computing facilities available and th.
ability to adapt advances in variance estimaton theory to th.
CPS situation.

in general, the simplifying assumptions have tended 1o pro
duce estimated sampling errors larger than the sampling error-
that shouid have been ob1ained and. because of this. we have
probably failed to accept the validity of some of the CPS result:
that seemed marginal.

Sampling Errors of Unbiased Estimates

An expression of the vaniance of the CPS estimate shoul
reflect the total impact of the several stages of sampling and th.
separate steps in the estimation process. In the early period ¢
the CPS. it was felt that constructing an estimator for this com
plicated variance expression involved more computation tha:
was feasible with available computing equipment. punchcarc
equipment and mechanical desk calculators were the only com
puting facilities st hand. To make some of the earlier variance
estimates, starting with the first attempts at estimation in. 1946
the CPS was treated as 3 single-stage ratio estmate to tota

Population of the form x° = % Y. where x is the simple inflatior

(or unbiased) estimate of total population with the characteristic
X. v 15 3 similar estimate for a total population 14 years oid anc
over. and Y is an independent estimate of population 14 years
old and over. For this esumate. the variance estimator is fairhy
simpie and involves computations readily handied by a desk
calculator. The procedure was used for variance estimation until
1954 a1 that time. the effects of ratio estimanon, by broad age
9roups and sex, were studied.

The method —Estimates of variance under these assumptions
made use of the random group technique in ulf-vepreseming
{SR) strata {21. ch. 10. sec. 16 rotation groups were used as
the random groups within clusters of PSU's, defined by noninter.
view clusters. In nonself-representing (NSR) Strata. » system of

‘collapsing strata was used [22. ch. 9. sec. 5). Vaniance estima-

tion under these conditions. as apphed to the 230-area CPS
design. 1s described in more detail in {44, p, 50|

impact of simplilying assumptions—For a number of re8-
sons. these variance estimates over-estimated the sampling
errors of the actual CPS. The sssumed form of the CPS estimate
did not take into account the gains expected from the first stage
of ratio estimation and ignored the impact of correlations within
the separate age-sex-race categonies acutally used in the CPS
second-stage of rauo estimation. Using the separate rotation
9roup totals as random Qroups also overstated the variance in
SR PSU's because of the problem of rotation group bias. (See
¢h. Vi, p. 84.) Also. the random group vanance estimator
assumes simple random sampling of USU's. rather than the
systematic sampling actually used. and probably caused some
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-gverstatement of the variance. The collapsed stratum variance
estimator also introduces an overestimate of the variance {22,
ch. 9, sec. 5]: this problem persisted until Iater designs. incorpo-
rating both A- and C-design samples. made it possible to elimi-
nate this bias from the variance estimates.

Finally. the impact of controlled selection in designating sam-
ple PSU’s was ignored. at the present ume. none of the routine
methods of CPS variance estimation developed so far properly
reflects the vaniance reduction arising from this source.!

Variance Estimates by the Replication Method

The sampling error of an estimate. based on any sample de-
sign using any estimation procedure no matter how complex,
may be estimated by the method of replication. This method
requires that the sample selection, collection of data. and estima-
tion procedures be independently camied through (replicated)
several times. The dispersion of the resulting estimates can be
used to measure the sampling errors of the full sample.

The method—Obviously. one would not consider repeating
the entire Current Populstion Survey several times esch month
simply to estimate sampling errors. A practical alternative has
been to draw 3 set of tandom subsamples from the full sample
surveyed each month. using the same principles of selection. and
to apply the regular estimation procedures to these subsamples.
We refer t0 these subsamples as replicates. Variance estimates
produced in this manner represent 8 substantial improvement in
sccuracy and precision over earlier procedures.

The replicstion method was used to estimate CPS sampliing
errors for the 230-area design |44, p. 57]. after the first electronic
computers became available. and was continued into the 330-
and 357-area designs. This system was used each month, over 2
peviod of about 7 years. 10 provide estimated variances for the
first- and second-stage ratio estimates and for the composite
estimate of level. By seasonally adjusting the composite esti-
mates from each replicate. it siso became possible to approxi-
mate the variance of CPS estimates with and without seasonal
adjustment.

tmpact of simplifying sssumptions—Because the simplify-

"ing assumptions used at this time were less restrictive than the

former ones that treated the CPS as the ratio of unbiased esti-
mates. the varience spproximations more nearly refiected the
impact of the actual estimator, aithough the variances were still
somewhat overestimated. Each of the replicates was subjected
to the second-stage ratio estimate in the same age-sex-race
categories by essentislly the same process as used for the full
sample st the time. However. rather than using 8 separate set of
first-stage ratio estimste factors for each replicate (each replics-
tion had only ha!f of the sample NSR PSU's). the factors appro-
priste for all sampie NSR PSU’'s were used. Similarly. the
noninterview adjustment factors and the special weights for
subsampling, developed for the full sample. wers used for each
replicate. Thesa simplifications mean that the impact of the
specisl weghting. the noninterview adjustments. and first-stage
ratio estimation are not completely represented in the variance
estimates. Moreover, using replications to estimate variances has
the same problem of overestimation as for the unbiased estimate

TThe wnpact of controtied selecton of PSU's on the vanance component
anpng lrom samphng PSU's 18 tiscusasd n (5]

in the collapsing of NSR strata and estimating the within-PSU
sampling variance with rotation groups. This variance estimation
procedure aiso fails to reflect the effect of controlled selection in
designating the sample PSU’s.

The size of the memory for the computer available at this ime
severely limited the number of replications and the items for
which vanances could be estimated. When the procedure was
first developed for the UNIVAC | computer. 1t was used to pro-
duce variance estimates for 14 items, based on 40 replications.
Each month. these computations required more computer run-
ning time than was needed for the basic CPS processing and
tabulation. Subsequently, to reduce costs. vaniances for the 14
items were regularly estimated, based on 20 replications. Empur-
ical research also showed that variances. based on 20 replica-
tions, were quite similar to those based on 40 replications. The
theoretical loss in precision of variance estimates. by reducing
the number of replications. is discussed by Gurney |68]. This
loss in precision was considered acceptable for labor force sta-
tistics. because the standard errors published are usually based
on averages over seversl months. the problem would be more
serious for statistics collected less frequently.

The replications were (andom selections trom the population
of all possible independent hall samples. defined with a given
pairing of strata and USU’s. The subsequent work of McCarthy
{71 72]. discussed in appendix K. has shown that more precise
veriance estimstes would be possible by an equivalent sampie
of replications from an orthogona! set.?

Keyfitz Msthods

In the mid ‘50s, Keyfitz proposed a method of variance
estimation that provides consistent estimates of the variance for
most stratified complex esnmators, based on relatively simple
quadratic functions of the observations i each stratum 126] The
method, as originally developed. applies only when two pnmary
units are selected independently from each stratum. However.
useful approximations can be obtained for other sample designs
by grouping or subdividing strata. as required. This system for
varignce estimation was introduced during the use of the 357
area design |44, p. 56]. for the discussion. we will dentify the
system, used at that time. as the First Keyfiuz Method The meth-
od is based on the fact that the vanance of the sum of two inde-
pendent and uncorrelated sample estimates can be expressed 3s
the square of the diffsrence between the esnmates. With this
method. estimates of the variance could be produced with
greater precision (see {4}) and substantially less effort than with
the Replication Method. using the computer tacilities available
st that time. Variances for the combined A- and C-design sam-
ples sre now estimated by extending the method and applying '
the procedure to the 461-area design (the modified procedure is
calied the Current Method): it continues 10 apply the essential.
principle of Keyfitz variance estimation.

The Current Method of variance estimation is described in the
next section; it differs from the First Keyfitz Method in two minor
respects. Although both of the differences undoubtedly improve

2For 8 supplemental nquiry i March 1973 (the Occupstions! Changes in 8
Generation Survey). 3 set of 243 orthogona! rephcations was defined for the
481-m1e8 CPS sample and used for vanance esumston The procedure for defin-
ng the rephcanons » that study 1s based on |17]




 sppendix K.

IHE CURRENT POPULATION SURVEY

the variance of the variance estimates. it is not clear how the
typical variance Over-estimates are affected.

For the First Keyfirz Method. the variances were estimated in
SR strata using random groups composed of selected combina-
tions of rotation 9roup totals within noninterview clusters. There
were four sets of such replicated half samples. each 8 combina-
tion of rotation groups subjectively seiected 1o minimize the ef-
fect of the rotation group bias on the variance estimate. The
variance in SR strata. under the Current Method. is estimated by
using a set of more rigorously defined replicated half samples
that ignore rotation groups (see app. K, p. 150); the method
shouid result in a significant increase in the reliability of the vari-
ance estimates, since it more closely reflects the sampie design.

The following term 3ppears in the derivation of the variance
estimator in appendix K, formula (K/28):

7. = ?.’7.

where Y, is the current independent population control figure for
the a-th age-sex-race category and Y is the expected value of
the unbissed estimate of the current populstion, based on the
CPS sample. (See app. K. P. 155.) in the First Keyfiz Method. all
Ts = 1, while the derivation for the Current Method assigns 3
vaiue to each, besed on Current information for the terms in the
formula for v,

CURRENT METHOD FOR
ESTIMATING SAMPLING ERRORS

Son by the Current Method and the First Keyfitz Method: minor
differences lie in the application of the theory. Both of these vari-
ance estimates use the Taylor 8pproximation by dropping terms
with derivatives higher than the first However, by taking account
of the A- and C-design samples. the bias in the variance estimate
from collapsing NSR strats has been eliminated. At present.
there is no routine method of computing variances for seasonally
study has shown that the seasonal
adjustment of CPS estimates has relatively little impact on the

The Mhdiswmdaudnﬁmuﬁmmsandeﬁwdin
using illustrations oriensed to the Current Method.
The impact of the simplifying assumptions used are 2iso as-
sessed. The method may be summarized as follows: A linear
form is derived from the exprssion for a CPS estimator (it may
‘be any complicated estimator which is differentiable) by using
the Taylor approximation and dropping terms which involve
second- and higher-order derivatives. The variance for this linear
form is shown 1o be the same as for the complicated estimator
under a set of assumptions consistent with the CPS situation.
The vanance of the inear form is estimated by applying the Key-
fitz method. The work of Tepping 132]. Woodruif [79]. Woodru#t
and Causey |80. Frankel |13). McCarthy |72]. and Keyfitz |26
8re used in the derivations. '

up to 100 specific staustics each
th. The twial variances 87e shown (with some of the varisnce

components) for several forms of the CPS estimate: e.g.. the un-
biased estimate with and without first-stage estimation and
combined with the second stage of ratio estimation. the com-
posite estimates of level and month-to-month change. and other
estimates. Estimates of sampling errors produced by this system

‘are shown for selected items in tables VIN-1 through viir.4

Stausucs. other than the routine 100. can be specihed so that
the same computer programs can provide variance estimates for
supplemental items which are occasionally inciuded in the Survey.

VARIANCES FOR STATE
AND LOCAL AREA ESTIMATES

For statistics estimated at the nationa! level, variances are
estimated from the sampie data by the methods previously given.
For local areas which are coextensive with one or more sample
PSU's. a variance estimator can be derived. using the methods of
variance estimation used in the SR portion of the national sam-
ple. this can be done for areas made up of sampie PSU's from
any of the A-, C., or D-designs. However, estimates for areas
which have contributions from NSR strata, such as a State, have
variance estimation problems that are much more difficult,

Complicating Factors

The following factors complicate the estimation of variances
for States:

1. Estimates are typically required as averages over several
CPS months. e.g.. snnual averages.

" 2. The NSR CPS national sample PSU's falling in a State have
actually been designated by controlied selection. (See
2pp. A) It is relatively safe to ignore this when approximag
ing the variance of estimates at the national level. however,
for State variance estimates. this aspect of the sample
design is much more important. ignoring it will usually im-
ply substantial overestimates of the component of variance
from sampling of PSU's |5). .

3. Estimating variances in the NSR part of a State. by col-
lapsing strata similar to the system used in the national
sample. would result in low precision in the varance esti-
mate. because. typically. there would be few collapsed pairs
of strata defined for a single State. Also. the component of
varisnce from sampling PSU's can be more important than
for national estimates. because. in some States. the pro-
portion of population in NSR strats is larger than the -
national average. A further probiem arises because the NSR
strata ususlly are made up of PSU's from more than one.
State. and estimates are based only on sample PSU's from
within the State.

4. Those State estimates having contributions from supple-
mental CETA PSU's have the complicating factors men-
tioned and sn additional one: Although the supplemental

. PSU’s have been selecied from strata restructured to be
wholly within the State. the definitions of the restructured
$trata depend on the particular set of CPS PSU's aiready in
sample. and thus random definition of the strata can add an
unknown component of vanance to the estimates
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imputed Variances for States

For the reasons enumerated in the previous section. variances
for estimated annual averages for selected States are not based
entirely on computations using sample data from these areas.
For the States that do not have CETA supplemental PSU's. ap-
proximate vanances have been denved that take advantage of
the results obtained in computing variances for national esti-
mates. and in averaging variances for similar characteristics over
time. (See the following section.) Some of the variance esti-
mates. based on census data for the strata defined within the
State. have also been incorporated. {See the discussion of itera-
tive procedures conducted within the States in ch. VI, p. 69.)
A number of different methods have been used for years prior
to and including calendar years 1975 and earlier; these methods
are currently under review.

in general. we believe the standard errors provided for the
States and SMSA's are conservative. i.e.. they are probably over-
estimates.

GENERALIZING ESTIMATED SAMPLING ERRORS

With some exceptions. the sampling errors provided with
sample data in Census Bureau reports are generalizations. They

are usually derived by combining variances computed for the -

statistic in several surveys over time or are based on variances
for a set of statistics known to have similar variance behavior.

Why Generalized Sampling Errors Are Used

With a variance estimation process developed for an electronic
computer {such as the current method for CPS national tabuls-
sions. for example), it would be possible conceivably. to compute
and show an estimate of the sampling error, based on the survey
data, for each figure in the results tables of a report. There are 8
number of reasons why this is not done: It is not possible to
show 2 separate sampling error for each figure that will be
needed in analyzing the results of a study: even if sach published
sample estimate were accompanied by its sampling error. one
cannot predict the combinations of results (e.g.. ratios. differ-
ences. etc) that may be of interest 10 the reader. Also. the
presentation of individual sampling errors would double the size
of the resuits tables. and the cost of computing the large number
of variances 10 be estimated would be excessive.

Sampling errors. when estimated from sample data. have
sampling errors of their own. The estimated variance for 8 statis-
tic for a particular month generally has 8 larger relative sampling
error than the value of the estimated statistic. This means that
the estimates of sampling error may vary considerably from one
time period to another or for related characteristics (that might
be expected 10 have nearly the same relative sampling error).
Therefore. some method of stabilizing the sampling error esti-
mates. for example. by generalization or by averaging over time.
is needed to improve their usefuiness.

Experience has shown that groups of statistics. which ususlly
can be determined 1n advance. do tend to have similar relvari-
ances® when sstimated from the CPS. The relvariances for

3Reivarence reters 10 the sausre of The 1ietve SAMOING 0rror. &F the quare
of the coefhicent of venanon

statistics in these groups should have improved reliability «f an
averaging or generalization process is used to take advantage of
this experience.

Method of Generalizing the Sampling Errors

Estimated sampling errors are averaged by use of areivaniance
function of the form

vZ=a+b/x Vi)

whereyz is the relvariance of the estimate x. and a and b are two

parameters. fitted by a least-squares process. t0 3 set of ob-
served related estimates and their computed reivariances.

The particular reivariance function has been used since 1947
for the CPS and its supplements and was chosen from among
several that were considered [21. ch. 12. sec. B-15]. This func-
tion is used 10 average estimated sampling errors of means or
totals based on estimated counts of the popuiation having 3
charactenstic: varisnces of estimates based on values reported
for the sample unit (e.g.. agoregate expenditures. amount of
income, etc.) do not lend themseives to averaging in this way

As a rationale for using this function. consxder the relvariance
of » sample estimate as the product of the relvariance from sim-
ple random sampling and a design effect. Definng P =1-Q =
X/N as the proportion of the population having the charactenstic
X where N is the population size. and writing the design effect as
F. the relvariance of the estimated tota! x based on a sample of
n members from the population i1s approximately

vZ & FQ/InP)

The expression can also be written
v2 & = (F/n) + F/inx)

which has the form of expression (VIil/1). One determines the
values of a snd b for a set of cbserved estimates and relvariances
by minimizing the least-squares residuals of the observed relvari-
ance relative to the relvariance from the function. In using this
least-squares method for the CPS. the expressions for 8 and b
are not explicit; they are computed by an iterative process first
introduced in 1949 Prior t0 1949, they were computed by 8
number of other methods that proved less satisfactory.

Choice of sampling errors to generalize—To apply the
method. one must compute. by ususi methods. relvariances for 8
set of statistics that meet certain specific requirements. In prac-
tice. the set should comprise at least 20 observed estimates with
their relvariances. sithough occasionsily fewer observations than
this are used.

The statistics in the set should have a similar relationship
between each estimate and its reivariance. 1.e.. about the same
value of the design effect. in practice. this means the statistics
should be similar regarding clustering by PSU. by USU. and
among persons within housing umt. For example. reivaniances
for esumates of 1otal persons classified by a charactenstic of the
housing unit or of the household. such as the total urban popula-
tion. number of recent migrants. or persons of Spanish origin,
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would tend to have fairly large reivariances. because these char-
scteristics usually appear among sll persons in the sample
household (and often among all households in the USU as well).
On the other hand. lower relvariances would result {for equivalent
size of estimate) for estimated population by personal income.
education. manial status. or detailed age categories of the sam-
ple person.

Computed relvariances are required for estimates over 8 wide
tange so that observations are svailable to insure 2 good fit of
the curve at high. low. and intermediate levels of the estimates.
One needs to remember also that. because the CPS is a ratio
estimate. statistics made up of very large proportions of second-
stage ratio estimate cells may have variances very hear zero. for
example. males 30 to 34 years old in the labor force.

it must be remembered that. by reading the relvanance of an
estimate from a curve fitted in this way. we introduce some errofr.
Fitting 8 curve to the set of estimates and relvariances may sub-
stantially modify some extreme relvariance values that really are
extreme. :

How the relvariance function is used—After the parameters
2 and b of expression (VIlI/1) are determined. it is simple mat-
ter to construct 3 table of sampling errors of estimates of level for
publication with 3 report. In practice. such tables show the
samphng errors that are appropriate for specific esumates of
level. and the user is instructed to interpolate samphing errors for
figures not explicitly shown in the table. (See. for example. table
L-Vinspp L) .

A table of sampling errors for proportions is also shown in
appendix L. It has been derived by making use of the approxima-
tion

2. 2
nsﬁ-w

where the relvarisnces of x and y are read from the relvariance
function (VIll/1). This formula was introduced in 1948 after
empirical research showed that it produced useful approxima-
tions. The approximation is appropriste when the correlation
between the ratio x/y and the denominator y is close 10 O; the
approximation is 8n overestimate if the correlation is positive.
For most situations. the correlation is reasonably close 1o 2610
j21.ch. 12, sec. 8-15].

STATISTICAL REVIEW OF PUBLICATIONS

it is the policy of the Census Bureau to discuss the reliability
of data i a “"Source and Reliability Statement.” published as part
of each Census Bureau report. The punciples and methods ob-
served in presenting survey erors are discussed in detail in |14]
which is a revision of Technical Paper 32 |65| Such principles
asnd methods have been observed since 1946 in the reports of
resuits from the CPS.

Most publications presenting CPS resutts include text which
describes and analyzes the dsta. pointing out trends and other
relationships that may be of specisl interest t0 users of the data.
For reports published by the Census Buresu, the textual material
undergoss 8 statistical review. prior 10 publication. to insure that

all statements in the text 1ake into account the samphing vanabil-
ity and other information on survey erfor. At the Bureau of Labor
Statistics. the analysis and statistical review of the labor force
publications regularly take into account the measures of survey
error provided by the Bureau of the Census.

The analysis of survey findings depends. in part, on the use of
confidence intervals to evaluate the statistical significance of
estimates prepared from sample data. The sample estimate and
an estimate of its standard error can be used to construct interval
estimates with prescribed confidence that the interval includes
the average resuit of all possible samples. To illustrate. if all pos-
sible sampies were selected. each of these surveyed under
essentially the same conditions. and an estimate and its esti-
mated standard error calculated from each sample. then approx:
mately 95 percent of the intervals, from two standard error:
below the estimate to two standard errors above the estimate
would include the average vaiue of all possible samples. Th
interval, from two standard errors below the estimate to tw:
standard errors above the estimate. is called a8 95-percent cor.
fidence interval |14.p. 6. Approximately 90 percent of the inte’
vals. from 1.6 standard errors below the estimate to 1.6 standar
errors above the estimate. would include the average value of &
possible samples. these intervals are called 90-percent con:
dence intervals. .

1t is 3 Census Bureau policy to consider the difference of tv

estimates statistically significant without indicating 3 qualific
tion if the difference exceeds twice the standard error of t
difference. i.e.. to use 95-percent confidence intervals. If @ rep-
comments on the difference. the appropriate statistical ‘test
performed on the two estimates 10 see that this criterion ism
Differences with ratos to their standard errors in the range ~
10 2.0 may be mentioned if the appropriate qualifying tanguag
used. Thus, for an estimated difference in this category. we fmic
indicate there is “some evidence” of an increase of decrez
The ratios 1.6 to 2.0 imply the use of confidence intervals in
range of 90 10 95 percent.*

The first responsibility for including the impact of the sur
etrors in the analysis of the results in a Census Buresu report
been placed on the author of each report. The analyses of sur
findings are usually written by specialists in the subject me
on the Census Bureau staff. The Chief of the Statistical Mett
Division is responsible for insuring that Census Bureau stande
discussed in {14; 65). are applied and must attest that the ar
sis meets the quality standards pefore the report is published

The author of a report submits 3 copy of the proposed ana

of the results of a study and provides evidence that the req'
statistical tests have been performed. The Statistical Met
Division then checks that all tests have been applied and ap
correctly. The division assists the author in performing the
in several ways. A program of training is provided 10 &
authors in recognizing the need for the review: the metho
applying the appropriate lests are illustrated by lectures
work with a specially written analysis of a hypothetical ¢
“The Book and Dextenty Survey.” A computer program 1
svailable which can be directed to execute 8 number of te
data provided to it and will perform much of the tedious
metic involved in some of the tests. Counseling on the mo
ficult and unusual tests is also provided.

we may safsly assume the

& The sample sues are isrge enough that
be approumatsly norms

tion of afl but some very small CPS sstimates 10




DESIGN AND METHODOLOGY

95

VARIANCE ESTIMATES TO DETERMINE
OPTIMUM SURVEY DESIGN

The sample design and the estimation procedures used in the
CPS have peen modified on several occasions during the history
of the survey. These changes result from a continuing program of

tabulation areas are revised. Knowledge of the components of
variance attributable to each of the several stages of sampling

and the effect of the separate steps in the estimanon procedure
on the variance of the estimate are needed to develop an efficient
sample design.

Formulas for the estimanon of the components of vanance
that result from the stages of sampling and estumanon are dis-
cussed with formula (K/37} in appendix K, p. 157. The discus-
sions given there assume the CPS tabulations are derived using
the estimator given by formula (V/1), on P. 63, which does not
include composite estimation. The formulas for estimating the
variance components and the impact of the estimation procedure
on the total variance for composite estimates of level and month-
to-month change are outlined in I136. 53] and are the basis of

TABLE viil-1 Components of Estimated Sampling Variance for CPS Composite Estimates of

U.S. Level, Monthly

Averages: 1975

177

Average Distribution of variance:
Av.enge - standard
Population 16 vears old and over ”"m“‘, error of Within Between Between
of level level?
{x 10°) eve PSU PSU stratum
{x 10%) {percent) {percent) {percent)
) @) (3) -{4) (5) {6)
Not-in-labor-force, 1otal 58,655 22801 837 147 16
Not white 7.239 85 02 950 51 -
Civilian labor torce, 1012t 92612 22801 837 147 16
Not white 10.529 85 02 950 51 -
Part ume 8.197 11268 9% 4 26 10
Teenagers. 16-19 years oig 8.799 8253 939 .60 . |
Employed in agreutnwe. sora 3.387 103 54 870 87 33
Males . 2.801 8543 914 51 35
Not white 284 " 3115 78 2 236 -18
Teenagers 18- 19 years oid 453 3142 874 127 1
Employed in nonagnewine. rocat 81.402 243 39 803 80 17
Males . .. R 48429 146 17 9689 15 16
Not white 8.787 86 24 98 0 18 1
Farm residence 1948 8092 856 154 -11
With 3 job. not at work 5.007 107 41 973 29 -2
Self-empioyed . . 5626 96 85 887 110 3
Teenagers. 16-19 years oid 6.593 8027 96 2 39 1
Unemployed, to1a1 7.830 12375 931 54 15
Notwhite. | . . 1.459 5517 95§ 51 5
Teenagers. 16.19 vears oid 1.752 55 80 860 39 2
InSMSA's. tote. . 103,355 446 32 838 44
Central caty 44 956 367 27 1028 -46 | '8
Rural nonfarm residence 36919 454 82 931 49 20
Rurtitorm vesdence ... . 6.520 185 44 106.9 -58 -1.2
Householg heags. . 72.422 165.80 999 -6 8
= Emtry represents zere.
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the esgimated variances given in the tables discussed in the fol-
fowing sections. Annual averages have been used to improve the
stability of the estimated variances. '

Variance Components Due to Stages of Sampling

Tables VIHi-1 and VIII-2 indicate. for the composite estimates
given by formula (V/5), p. 64, how the several stages of sam-
pling affect the total variance of level and month-to-month
change, tespectively.

Column (4) in each of these tables shows that, for all of the
characteristics, the portion of sampling error which includes the
variance from sampling within the PSU is the largest. Character-
istics related to agricuitural employment. total civilian labor
force. and persons not in the labor force have somewhat smalier
contributions than other characteristics. Because total civilian
labor force. plus total not sn labor force. must add to the inge-
pendent second-stage ratio estimate control figures (which are
assumed to have no variance), the standard errors for these totals
are the same for the two characteristics: a similar statement

TABLE VilI-2. Components of Estimated Sampling Variance for CPS Composite Estimates of U.S.
Month-to-Month Change. Monthly Averages: 1975

”hwmdhmuuumaMtn

- e—a —— cen ova

10 the tivee 51ages of samping

Average Distribution of variance?
’ Av‘cuge standard
Population 16 years oid and over :“;:':", error of Within Between Between
° ‘i 1 og' change’? PSU PSU stratum
{x 10%) {percent) {percent) (percent)
(1) {2) {3) @) (5) (6)
Not n labor torce, totat 657 167.07 989 07 (X
Notwhite 115 68 49 980 13 3
Civilian labor force. total 624 167 01 989 7 4
Not-white 110 68 49 T 990 13 - 3
Part ume . . 295 109 27 1007 -13 5
Teenagers. 16-19 years old 833 8144 972 32 4
Employed in agriculture, total 209 69 36 874 126 -1
Maies 144 54 35 952 45 3
Not.white o 29 2541 866 158 ~-24
Teenagers 16-19 years old . 95 2823 891 10 -
Employed in nonagncuture. 1otal 656 170 36 1002 -8 6
Males R 457 11287 1019 -24 5
Notwhite 101 64 88 100 8 -8 -
Farm residence 49 5367 974 32 6
With 3 job. not at work 1.532 131 15 972 27 -
Self-employed 134 77 01 973 26 2
. Teenagers. 16-19 years oid 393 7433 992 13 5
Unemplioyed. totst . 442 12361 1000 -7 7
Notwhite L 87 5754 993 9 -2
Teenagers. 16-19 years oid 192 6327 991 10 -
#n SMSA's, total 147 148.00 950 65 -1
Cenval city 73 13313 1001 -4 3 )
Rural nonfarm residence 155 160 01 938 72 8
Rurs! tarm residence 80 9851 881 133 -13
Household heads 150 8985 1003 - -3
- Enuy represents zero. _
'wadmmnmum 12 ] hanges for 1he year
"houuolﬂomdﬂmlﬂnﬂ-cmndm sof the 12 [ changes for the year

® -
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applies to estimates for the not-white categones for these char-
acternistics as well,

Negative figures in columns § and 6 imply negative est-
mates of the associated vanance components; however. because
the variances between PSU’s and between strata are relatively
small, and the variance estimators have a variance of their own,
some negative estimates are 1o be expected.

When estimating month-to-month change. the component
which includes the within-PSU portion of the estmated total

variance tends to be even larger than for level {compare columns
{4} for tablies VIII-1 and VIiI-2) Each month-to-month difference
is based on information from the same set of sample PSU's in
the two months.

In table Vill-2. the ratio of column 2 10 column 3 indicates
the degree of confidence in estimates of month-to-month
change. if one assumes the change and its standard error is con-
stant by month during 1975. For example. the ratio for notn the
labor force is about 3.9 (657/167.01 = 3.9) and. because it 1s

Table VI11-3. Variance of Coniposite Estimates of Monthly U.S. Level and Variance Factors for
Selected Estimators, Monthly Averages: 1975

Variance factor?
Variance of.
. composite . . ,
Population 16 years old and over estimate Unbiased Unbiased estimate with
1
OL':;.,., estimator First Second First and
stage stage second stage
) (2) {3) {4) (5) (6)
Notinlaborforce, totat .. ... .. . = 51991 4.0698 40132 1.1543 11046
Notwhite. .. ... .. . 7.228 4.9031 4 0965 1.1022 10979
Civilian labor force. totaf . . . . .. ... 51.991 8.3244 8.2473 11543 1.1406
Not.white. . .. e 7228 83173 73137 11022 10979
Partume . ... . 12 696 1.2010 1.2017 10859 1.0832
Teenagers. 16-19 years oid . 6811 3.2240 32128 1.0359 10306
Employed in agricuhure. totsl ... ... 10.720 14785 1.0603 1.5300 11076
Males. . ... ... e 7299 1.5001 10460 15649 1 1060
Notwhite. ... .. 970 1.1583 10150 12478 11424
Teenagers. 16-19 years old 987 1.1842 10792 11633 10670
Employed in nonagncutture. 1otat 59.237 6.0689 60057 12151 11666
Males...._.... .. 21.365 6.7699 66832 12189 1.1569
Notwhite. . ... . .. 7437 $.6909 51624 12178 11762
Farm residence .. _ . e el 6.547 1.2052 1.1749 12660 1.2306
Withajob. notatwork . .. .. .. _ 11.837 8752 8710 8496 8473
Self-employed. . . .... . . . . . | .. 9.380 1.2662 - 1.2622 1.1835 11844
Teenagers, 1613 vesrsold.. . _ .. 6444 2.3790 23715 10841 1.0699
Unempioyed. total ... ... .. .. .. 15313 1.1609 1.1578 1.0101 1.0007
Notwhite......... . .. .. . . . . 3044 1.2898 1.2074 9965 9758
Teenagers. 16-19 yearsold. . . 3114 1.1254 1.1202 8669 .9582
IhSMSAs o0, .. 199.206 26815 26155 1.1850 11378
Contrateay ........ ... . . 134.885 1.6732 13274 14023 12137
Rural nonfarm resdence 206 862 2.0887 16124 15997 11358
Roralfarmresdence ... ... ... 34.389 1.8227 1.2250 1.8465 12361
Woussholdheads ........ ... ... . 27.4%0 6.6847 6.5833 1.2884 1.2706

;'hmmnumumdmmwhmnu
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grester than 2.0. suggests the change can be measured with force show. for example. that the variance of the composite estt-

better than 95-percent confidence. Under these same assump- mate of level is 51991 X 10? (equal 1o the square of the stand-
tions. the month-to-month change ¢an be detected with 95-per- ard error of level for this charactenstic given in column 3 of
cent confidence or better for about half of the charactenstics table Vili-1). The vanance of the simple unbiased eshmate for

shown. this characteristic would be 8.3244 times as large (given by the
' factor in column 3 of 1able Vill-3): however, if the first stage of

} ratio estimation is also included with the unbiased estimator. the
Total Variance 88 Aftected by Estimation variance would be 8.2473 times as large as the composite esti-
mate of level. The unbiased esumate with the second stage of

Table VIii-3 shows how the separate esumation steps affect ratio estimation (but without the first stage) would be onh

the variancs of estimated levels. The figures for civilian labor 1.1543 times as targe. if the first and second stages of ratc

Table V111-4. Variance of Composité Estimates of U.S. Month-to-Month Change and Variance Factors
' for Selected Estimators, Monthly Averages: 1975

. . Variance factor?
Vasiance of composite - :
3 i f ch '
Populstion 16 years old and over unmat‘: :ot’:’ ange Unbissed estimate with
) first and second stage
(1) » 2 (3)
Not in labor force. total .- - -~ . © 27.892 : 1 4066
fNotwinte L . . 4.691 1.3220
Civitian labor force. tota/ . e . : 27 892 ‘ 1 4066
Notwhite .. o 4 691 1.3220
Parttme -t e 11.940 1.1695
Tesnagers. 16-19 years old. e 6633 1.1328
Employed in agniculture. ‘toul . e 4810 V 1.3903
Males . . . . . 2954 1.4442
Not-wiute . AU L 645 12170
Teenagers. 16-19 years old . ' 854 1.1846
Employed in nonagriculture. total R 29024 : 14746
Males . . . [ 12673 1.3530
Notwhite ... - .- - - """ 4209 14634
Farmresidence . oo - . 2881 1.4648
With a job. not st work . e 17.201 9590
- Self-umployed . .. --- o 5931 ‘ 14152
Tesnagers. 16-19 years old. e 5 524 1.1988
Unemployed.total .. - - .---c-coo oo 15281 10926
Notwhite .......----° " e 33an , 1.0778
Teenagers. 16-19 yearsold. . .- - 4003 1.0302
inSMSA's. total. . .. -.-cee ittt 21805 2.2049
Central a1ty 1 17.722 1.9659
Rurs! NONISIM 1ESIBENCE . . - - - - -~ -~~~ " - 25604 19913 .
Ruratfarmresidence .. .....--- - tTTTC 9.704 1.7474
Household hesds . -« <--n--sesettoe 8.072 2.0252

'mmmndmlzmdmn-mhmmmmm
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estmation sre included. i.e.. the estimator given by expression
(VA1). p. 63, its variance would be 1.1406 times the vaniance of

The gain in variance for level for each characteristic due to the
composite estimate is given by the factor shown in column (6)
of table Viil-3 and for month-to-month change by the factor in

column 3 of table VIli-4. These factors show that the compos-
ite estimate improves the variance of all items shown for level
and change, except for some unemployment items and for “with
a job. not at work” in nonagricuiture. These iatter characternstics
tend 10 have low month-to-month correlations. (See ch. V.p
62.)




Chapter IX.V_
CURRENT POPULATION SURVEY USED FOR SUPPLEMENTAL INQUIRIES

INTRODUCTION

How The CPS Is Used For Supplemental Inquiries

in sddition to meeting the needs for information on the 1abor
force status of the population each month. the CPS is used 10
coliect data for a variety of studies of the general population and
for specific subsets of the population. Such studies have been
conducted in the past for the use of Federal and State agencies.
private foundations. and other organizations.

The studies make use of the CPS tacilities through one of the
foliowing approaches—

e By including 8 timited number of supplemental questions
as pan of the CPS interview. .

e By identifying a desired subgroup of sample households of
sample persons during the basic CPS interview and leaving
a separate questionnaire to be completed either for the
household ot for 3 designated member and returned by
mail.

e By identifying 8 desired subgroup after the pasic CPS in-
terview and subsequently conducting 8 mail survey 10
obtain the necessary infosmation.

e By utlizing 8l or part of the sample for interviews con-
ducted between the regular CPS interviews.

b sddition. for data collection efforts which cannot be sccom-
modated through these approsches. the sampling frames. devel-
opodiannCPs.muudwulectumpmlotsuweys
conducted independently of the CPS. Examples include the
Heslth interview Survey. 8 weekly, nationsl survey designed to
collect information on the morbidity and health-related charac-
teristics of the population. the National Crime Surveys, which are
conducted monthly and provide nationsl dsta quarterly on the
victims of crimes in the population; snd the Annual Housing

~ Survey. which collects data on the characieristics of the housing

inventory for selected SMSA’s and on 8 nationsl basis. In these
surveys. the sample households are selected within the PSU's t0
be independent of those used in the CPS. aithough the same
sample PSU's sre used. (See app. E)

independent surveys €an siso be based on old CPS sample
households that have completed thes regular 8 months of CPS
imerviews! For such surveys. the sample selection costs are
minimized and travel costs are reduced since units have been
focated previousty. in addition, since some household data sre
available on CPS records for stratificstion purposes. samples may
be more efficiently selected to cover specific population

subgroups.

1mmdmnummwumcrsmm
-u-um-uummdmcrs»mw

CRITERIA FOR ACCEPTABLE
SUPPLEMENTAL INQUIRIES

As a basis for undertaking special surveys for Federal agencie
or other sponsors. 8 number of criteria have been develope
which determine the scceptability of such work. The preser
criteria were developed by the Bureau of the Census and r¢
viewed and elaborated upon by 8 committee of the America
Statistical Association {1]. Although not listed in the followin
as 3 separate criterion, the confidentiality requirements of tt
Bureau's enabdling legisiation 134] apply to alt data collected t
the Census Bureau. In no case does the the Bureau provide
formation which will permit the identification of an individua!
2 household. such as name of address.

The staff of the Census Bureau. working with the sponson
agency. develops the survey design. including the methodolo
questionnaire wording. followup program, and the size of °
sampte. Although these festures are subject 10 review by
sponsor, the Census Bureau conforms to the same standard:
accuracy and reliability that apply to regular work.

The following criteria are reviewed to determine the acce
bility of 8 program that proposes to use CPS facilities:

1. The subject matter of the inquiry must be in the public i
est. Some illustrations are given by the supplementa
quiries conducted during calendar years 1975 and 1
and listed in appendix |.

2. The inguiry must not have an adverse effect on the CF
other Census Bureau programs. The questions mus:
cause respondents 0 question the importance ofthe s
and result in losses of response of quality.

It is essentisl that the perception of the Buresu. t
public and Congress 33 the objecuive factfinder for th
tion. is not damaged. other important functions ¢
Bureau. such as the decennisl censuses of the eco’
censuses. must not be stfected in terms of qual
response rates of in congressional acceptance and ap
of these programs. :

4. The subject matter must be compatible with the bas
survey. This is to avoid introducing 8 concept that
stfect the accuracy of responses 1o the basic CPS in
tion; for example. 3 series of questions inCorpor:
revised labor force concept that could inadvertenth
responses 0 the standard lsbor force items would

4 The inquiry must not siow down the work of the b2
vey. in general. the supplemental inquiry must 1
more than 20 minutes of interview time per houset
conflicts or competition for the use of Census staff «
ties that arise in dealing with the supplemental inc
resolved by treating the pasic CPS as having first
The Census Bureau will not jeopardize the sche
completing the CPS or other Census Buresu work
completing 3 supplemental inquiry within some :
time frame. '
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5. The subject matter must not be overly sensitive. This eri-
terion is imprecise. end its interpretation has changed over
time. For example. the subject of birth expectations. once
considered sensitive. has been included as & CPS syupple-
mental inquiry. Also. in appendix L the question on the
birth history of never-married women, asked in June 1975,
would not have been considered suitable a few years ago.

6.nmunbopossihlnommthoobjocﬁv¢sonho inquiry
thwough the survey method. That is. it must be possibie to
Uansiate the survey objectives into meaningful questions,
and the nspondommunbolbhloumym information
required to answer the questions. -

7. ﬂwwmmmmhmmﬁonkmhmduﬁmm
CPS interview. the inquiry must be suitable for the personal
and/or telephone procedures used in the CPS. Additiona!
flexibility in the interview process is possible if the informa-
tion is to be collected by & supplementsl questionnaire

dropped off at the survey household or by an hdcpcndont(

interview,
8. The mmno!thoinquirymmbowchthnthoansus
Bureau is uniquely qualified to conduct the survey. If the

Proposed survey can be conducted by a competent public
or private survey organization. the Census Bureau will not
undertake the project. The Census Bureau does not engage
in competitive bidding with other public or private survey
organizations. nor does it solicit or cause requests to be
initiated for the use of the Bureau's statistica! services.

CLEARANCE BY THE OFFICE
OF MANAGEMENT AND BUDGET

Even though the proposed inquiry is compatible with the cri-
teria given in the preceding section. the Census Bureau does not
make the final decision regarding the appropriateness or desira-
bility of the supplementsi survey. The Office of Management and
Budget. through its Statistical Policy Division, reviews the pro-
posel to make certain it meets Government-wide standards
regarding the need for the data and appropristeness of the
design and insures that the survey instruments, strategy. and
respondent burden are acceptable.
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Appendix A.
CONTROLLED SELECTION OF SAMPLE PSU'S

INTRODUCTION

Controlled selection may be thought of as a device for achiev-
ing & more thorough stratification in sample selection than is
ordinarily feasible with conventional random-stratified methods
115). .Typically. as the number of criteria used in determining
SUats is increased. the problem of classifying PSU's becomes
rapidly more compiex: PSU's that clearly belong in one stratum,

disregarded or compromised.
In controlled selection. the stratifying criteria ore divided into
WO groups. The first $roup of criteria is used to form strata of

n the are based on the specific procedures
¥30d in making o controlied selection of PSY's for the CPS A.
sample

THE CONTROLLED SELECTION PROBLEM
AS IT APPUIES TO THE CPS

selection sampling
ocedure: The division of sll PSU's into strata in accordance

the assignment of » probability for each PSU of being seiected
in the finai sample.

The method for developing strata. angd the critena ysed. are
discussed in chapter Il. Two additional criteria taken as controls
8re a distribution of PSU's by Qeographic areas and 2 two-way
division of PSU'g between those in and those not in the sample
under the oid design. For the most part. the 9eographic areas
used are States. but. in Some instances. a State's territory is

divided into two or more subdivisiong. Within.each stratum, PSU
probabilities are computed proportionate to 1970 census popu-

_ lations and then modified by the Keyfitz technique to maximize

retention in sample of those PSU's in the old design sample of
PSU's The Computation of these probabilities is discyssed in
127: 41 42).

Theoretically, ai strata and all PSU's within each stratum
could have been put through the controlied selection Process as
2 single operation. in practice. however, the work is simplified by
reducing the listing of PSU's and Strata in the following ways:

1. All SR strata are omitted. These PSU's would be in any
sample t0 be designated. and nothing is to be gained by
putting them through the selection procedure.

2. in some instances in NSR strata. the Keyfiz technique
results in retaining the old design sample PSU with cer-
tainty. These strata are omitted.

3.In many NSR Strat. although no PSU s certain 10 be
salected. there are individual PSU'g given a zero probability
of selection by the Keyfiz technique. These PSU's are
omitted from the listing.

4. A fair number of NSR strats include a cluster of two or
more PSU's that. from the standpoint of controlied selec-

selection operation does not further distinguish these PSU's )

88 being clusters or individual PSU's.
5. Since the NSR St7a1a do not cross the boundaries of the
" four cenguys regions. it is convenient 10 carry out controlled
selection separately. region by region.

.8. With respect 10 Strata and PSU probabilities, CPS con-
wrolied seiection for the A-design and for the C-design is
treated as two independent problems. each with its own set
of inputs,

DERIVE THE CONTROLS THAT DEFINE
ADMISSIBLE PATTERNS

The first step in controlied Selection is to label each PSU in the
simplified listing 8ccording to two control criteria: The geo-
graphic ares of the PSy 8nd whether the PSU wae in eamnin
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under the old design Then. the expected numbet of PSU’s from
each given control category t0 be selected in the sample s deter-
mined by summing the probabihities for ail PSU’s withun the
specified category.

1t sample PSU's are selected by conventional random-strati-
fied procedures. any pattern of PSU’s might be selected. provided
only.that it includes only one PSU from each CPS stratum. Con-
trolied selection rules out many of these patterns of PSU’s as
inadmissible and gives them no chance of being selected. An
admissible pattern, as defined for the CPS. is required 10 have the
expected number of ssmple PSU's from each control category. in
actua! practice, these expected numbers are not whole num-
bers but fall between integers. Therefore. the number of sample
PSU's in 2 given control category is admissible if it is either of the
two integers closest 1o the expected number. Determining 3n
admissible pattern is 8 trial and entor process. and the number of
sample PSU's in 3 given control category must be tested at each
step.

The process of deriving control statements is illustrated in
1ables A-1 and A-2. the numbers are based on actual CPS A-
design data from the West region. The rows in table A-1 repre-
sent CPS strata; each column represents 3 single geographic
area (ie. 8 control category). The sum of the PSU selection
probabikities in the geographic area. given as column totals at the
bottom of the table, are the expected numbers of PSU's to be
selected from the specified geographic areas. in the body of the
table. the probabilities with an asterisk indicate PSU's in the old
design sample. The subtotal of these probabilities for the West
region is 14.5214°; this is the expected number of old design
sample PSU's to be in each admissible pattern.

Table A-2 records. in column 2 . the expected numbers from
table A-1 and gansistes them into contro! statements. Column

3 of 1able A-2 shows the numbers of sampie PSU’s that may be
found in an admissible panern for each control category. The
final column of table A-2 provides the probabikty for each adms-

" gible number of sample PSU's. This probability does not apply to

the indrndual patrerns but 10 the whole set of patterns from
which the final selection is made.
Taking the control statement for Arizons. as an exampie.

table A-2 shows that each pattern of sample PSU's developed 8s

8 potential candidate for the A-design sample must include either
one or two PSU’s from ‘Anzona (from the strata in the simplified
tisting). Moreover. when 8 complete set of potennal patterns has
been formed. the sum of probabilities for patterns including one
PSU from Arizona must equal 0.7890. and the sum of probabili-
ties for patterns including two PSU's from Arizons must equsl
0.2110. Similar contro! statements for each State (or subdivi-
sions of Siates) must aiso be satistied. A further control state-
ment. derived from the total over ail Siates of expected values for
old design sample PSU’s. requires each sdmissible pattern to
nclude a total of 14 PSU's (with 8 probabitity of 04786) or 15
PSU's iwith s probabiity of 0.5214) that were also n sample in
the old design.

DEVELOP AND ASSIGN PROBAQ!LIT!ES TO THE
ADMISSIBLE PATTERNS IN A COMPLETE SET

A worksheet for constructing 3 set of admissible patterns
stants from a simplified listing of the sppropriste universe. by

stratum and PSU. showing the probability and control categorte:

- for each PSU. and a hst of contro! statements for each category

showing the options and probabihines for each option An dlus
tration of this input to the development of a set of admussibl
patterns is provided in table A-3. the first three columns of sec
tions | and 1. For the sake of simphcity. this dlustration 1s base
on aruficial data and involves only 5 strata. 13 PSU's. 3 gec
graphic control categories (U. V. and W). and a control for desn
nating PSU’s in the oid design sample (). An actual examp
would require 2 lengthy worksheet and many more admissit

patterns.
Note that the control statements in section || are derivat

' from section |. For example. if the probabilities for the five PSL

identified as U or U*® in section | are added. the sum is 1.€
Accordingly. the control statement in section i provides tt
each admissible pattern must contain one or two U's. and. ©
the set of admissible aatterns. two U’s must have a probab:
of 0.67 and one U mus have 2 probability of 0.33. :

The designation of the first admissible pattern is not prede’
mined. since any pattern that satisfies the control stateme
may be taken 25 8 starting point. As one possibie approach.
example. note that the control statement options have the 13
probabilities for two U's. one V. two W's. and two *'s A pav
with these options may be easier to find: accordingly. chech
five PSU's—one m each siratum-—aiming to get the spec
mix. The first trial may achieve the specified mix or. tarhing
may achieve snother type of admissible pattern. taking acc
of alternate control options. in either case. the first tnal ca
finalized as admissible patiern 1. If. however. the first al ct
off is not an admissible pattern. note the control statement
has not been met and try switching PSU’s t0 meet that cc
without violating the other controls. With only five strata. ite
be just as quick 10 reject the first trial selection completeh
start afresh, but. in the practical situation involving many s
it is faster to modify the inadmissible pattern’

As soon as the first admissible pattern is finalized. an 2
priste probability must be assigned. The initial probabilitic
examined for each PSU in the pattern and aiso the mnitial ¢
bilities for each control option appropnate to the patterr
lowest of ait of these probabilities becomes the probabil
admissible pattern 1. Once this probability has been assig
new column is placed beside the initial probabilitres. show!
probabilities that remain after admissible pattern 1. inth.
column. for each PSU and each control option not involvec
first pattern. the initial probability is copied. unchanged. v
new column.

in the example provided in table A-3. sdmissible p2

(see section Wi} does. in fact. include two U's. one V. tv
and two (*'s). By checking probabilities for each PSUin -
tern and each sppropriste control option {in secuions | an
lowest initial probability is seen to be 0.19: thus. this b
the pattern probability. When the new column of residuz
bilities 15 cemputed. 3t least one of the reduced prot
becomes zero (in this example. the probability for P<
stratum 5. indicated in table A-3 as 0). This fact makes |
sible for admissible pattern No. 1 to be duplicated later.

'Yhsnabnmommutdmmwhﬂmmﬂb‘m
by hand M.mwmumuwwmmwb ™~
mmmrsU';.wm.nummwd
MMwmwMuwW"'m
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no further pattern wauld be admussible if it included PSU UV in
stratum §_

The procedure for developing admissible pattern 2 {and all
succeeding patierns) basically repeats the method of pattern 1 —
the only difference is that the new column of residual probabili-
ties is used rather than the initial probabilities. Again, there is

-#0t a predetermined selection. since any pattern sausfying the

revised control statements 1s admissible. However. the range of
choices s necessarily less wide, since at least one PSU and/or at
least one control option 1s no longer an admissible choice. Thus.
as each successive patiern is finalized. the scope of choice be-
comes narrower until the final admissible pattern—given the

TABLE A-1. PSU Selection Probabilities, by Stratum and by Control Criteria, for Selected States of the
’ West Region: 1970 CPS A-Design NSR Strata ‘

Stratum Selected states in the West region
igs s Total,
Mm“"." New Remaining | West region
(1970 A-design) Angom Colorado Mexico Utah States
(1 (2) " (3) (4) (5) (6) 7
803....co . *0.0559 °0.4943 *0.5502
0.0557 3941 .4498
807. ... * 8766 *.8766
0.0414 .0820 1234
809.... ... *0.2079 *.7921 *1.0000
818 ... ... * 9033 *.9033
0710 .0069 .0188 .0967
B2, .. . %3573 °.6053 *.9626
0049 .0325 .0374
0. ... °.9870 *.9870
.0130 0130
o2 ... 4200 .1891 0185 .0079 3645 1.0000
..................... 197 .8029 1.0000
L L 0672 9328 1.0000
B2 oL, , * 0976 * 2542 *.3518
0970 .1368 0256 .3888 6482
o *.4847 *.4847
0560 .0759 0176 .3658 5153
el * 2330 '.233b
0488 3270 .0703 3209 7670
Other strata in the West region. . . °8.1722 °8.1722
3.8278 3.8278
Subeowad ... ___.._.... * 4409 *1 9033 *! 0976 *4132 ®12.6664 *14.5214
7701 4920 .5096 .1760 7.5309 9.4786
. Toa. .. ... .. ... 1.2110 V1.3953 ' 6072 .5892 20.1973 24.0000
*PSU'sin Nmmpis in the old A-design.

*Probabitity sums shown are reduced by 1.0000 © reflect simpiification in listing. (See 1ext, app. A, p. 105,)
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TABLE A-2. Expected Values and Control Statements for Geographic Areas and for PSU’s
tn Old A-Design Sample. NSR Portion of the West Region: 1970 CPS A-Design
Control statements
Sum of selection
Geographic areas ) probabilities for PSU's selected
ali NSR PSU'’s in admissible Probability
: pattern ,
(1) (2) 3) 4)
ATZOMD . . . . o meammmmn e 1 0.7880
1.2110 { 2 2110
Cahforns '
SubdwissonA ... ... e e 2 4638
2.5362 3 §362
SubdwisonB . ... e ) 2 2564
2.7436 3 7836
Colorddo .. - ' 1 6047
1.3953 2 1953
Hawan ... ... e .. .. —_— 4329
i 5671 1 5671
idahe - et . . . 2 1914
- 28086 3 8086
MONtans . ... ------s oot . . 2 9402
| 2.0598 3 0598
NewMenico .. ... - - .. . . 3928
. .6072 1 6072
Nevads. ... .. - ------c . . - 7939
2061 1 2061
Oregon
Subdvwsion A - 1 3583
18417 2 6417
Subdivision 8 . 1 6543
1.3457 2 3457
Utah . - 4108
.5892 1 5892
Washington
Subdmvision A . .. .- o . 2.1473 2 8527
3 1473
Subdwvison8 ... ... .. - oo .. 2 9916
2.0084 3 0084
Wyoming .. .. oot .o 1 8672
1.1328 2 1328
Aaskd?. ... ... eees o e 1.0000 X) {X)
Total forall NSRPSUS.. .- - --- -~ 24.0000 24 1.0000
PSU's in old A-samp!e’ e e * 145214 { 14 4786
’ . 15 5214
 For PSU's in sample in the old A-design. '
— Entry represents 2er0. '
X Not applicable.
2 Probability shown reduced by 1.0000 to refiect simlification is listing. {See app. A, p. 105.)
’Audu not involved in controlied selection.
Ses table A-1.p. 107.
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TABLE A-3. A Hypothetical Example of the Controlled Selection of PSU's

{Worksheet Hiustrating Development of a Complete Set of Admissible Patterns)

L. PSU’s. by Stratum

Control Initial Probability remaining after admissible pattern number
Stratum category PSU

of PSU probability 1 2 3 4 5 6 7 8
1 ‘v 027 027 027 022 022 022 ) - —_
........... v 19 19 19 19 19 19 019 004 e
w 54 35 19 | 19 o1 1¢) - - -
2 V) 63 63 47 42 42 41 19 . 04 )
""""" ‘v 37 18 18 18 ) - - - -
‘v 36 17 01 01 01 e - - -
Joeeennnel. w 40 40 40 40 22 22 -0 — -
‘w 24 24 24 18 19 19 19 04 o
) 22 22 22 22 04 04 04 04 6
4oeeeennnl. v 28 28 28 23 23 22 6 - -
w 50 K| 15 18 15 15 15 e -
5 e, v 19 o - - -— - - - -
‘W 81 81 65 60 42 41 18 04 o

1l. Control Statements

Number of " Probability remaining after admissible pattern number
Contro! sample Initial
category PSUs probability 1 2 3 4 5 6 7 8
U, 1 033 033 033 033 015§ 015 01§ ) -
2 67 48 32 27 27 26 04 0.04 e
v 0 16 16 2] — -— - —_ — —_
""""" ] 84 65 65 60 42 41 19 04 -]
.VI 2 51 32 32 2 27 26 04 04 ;]
""""" 3 49 49 33 33 15 15 15 o -—
. 2 95 76 60 60 42 41 19 04 (2]
""""" 3 0S 05 0% 0 - - - -— -
Hl. Admissible Patterns
Admissible patterns
Stratum
1 2 3 4 5 6 7 8
L w w v w w 1) v v
r S v v u ‘v u u v v
3 . . ‘U ‘U ‘w w ‘U w ‘w ‘W
< w w v U v v w v
S U W ‘w ‘w ‘W " ‘w ‘W
"obobmty assignedtopattern .. e 0.19 016 | 008 018 0.01 022 0.18 0.04
ulatve probabikves ... ... 19 .35 40 .58 59 81 .96 1.00
e —————

* ’W'-mum-nmewmn
= Emry represents zero,
G&'euonmnd.nnumwmmunmm.mm.
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previous selections—is sbsolutely determined Note. for exam-
ple. in table A-3. section il. that after admissible pattern 7is
finalized. each of the five strata has only one PSU with any re-
maining probability, each of the contro! statements has only one
option with any remaining probability. and the probabilities are
all the same {i.e.. 0.04). Admissible pattern 8. therefore, can be
identified in only one way.

SELECTION OF THE PSU’s IN SAMPLE

Once a complete set of sdmissible patterns is available. the
final steps in controlied selection require the selection of the
specific admissible pattern to be used for the sample.

- The probabilities assigned 1o the set of admissible patterns for
the CPS are first cumulated to 1.0000. A random number. R.is
then chosen from a table of random numbers whece O<KRS
1.0000. The first admissible pattern in the array whose cumulant
is greater than or equal 10 R is selected as the sample pattern.

The comresponding cumulative pattern probabilities for the
ilustration are shown in the last row of section lil of table A-3.
in this example. it would be appropriate to choose 3 2-digit ran-
dom number. 1f 0.40< R <0.58. then admissible pattern 4 be-
comes the sample pattern. Similarly. admissible pattern 5 is
selected only if the random numbes is 0.59.2

The simplified example provided in table A-3 illustrates how
the choice of a single random number selects the admissible
pattern to use for the sample. gives the appropriste probability to
each PSU in the listing, and also gives the appropriate probability
10 each of the control options i the control statements.

Observe PSU V in stratum 4. for example. This PSU is in-
cluded in admissible patterns 3. 5. and 6 among those listed in
section lll. These patterns have probabilities of 0.05. 0.01. and
0.22. sespectively. The chance that one of these patterns would
be selected 15 0.28 (1e. 005 + 0.01 + 0.22). and this is pre-
cisely the initial probability thst PSU V in stratum 4 has in the
section | histing.

Simitarly. only patterns 4 and 7 include just one PSU from
category U. The chance one of these two patterns would be
selected is 0.33 (ie..0.18 + 0.15). and this is precisely the initial
probability the control statement in section 11 assigns for cate-
gory Utobe represented by just one sample PSU.

’hnmnam.dm”mnwmmﬂﬂam.

hhdSmmwMummWnM«mlﬂmm

Since the CPS controlied selection is applied to a simplifie
tisting of strata and PSU's (see the list of simplifications give
on p. 105 of this appendix). the designation of a sample adm:
sible pattern does not in tself provide a complete histing of tt
sample PSU’'s.

First. some of the PSU's in the sample pattern are actua
clusters of PSU’s. From each of these clusters, one PSSV
selected (with appropriate probability based on size) to be
sample. representing the stratum from which the cluster com¢

Second. some of the strata are omitted. either because t°
stratum consists of one self-representing PSU or because 1
computed Keyfitz probability makes one PSU within the stratt
a certainty selection. All these PSU's must be added to the i
of PSU's provided by the controlled-selection sample pattern.

SOME OBSERVATIONS

The following observations arise out of the expenence in
plying the controlled selection procedure.

it is possible to generate 3 set of control statements that
difficult. in some cases impossible. to meet for all admis:
patterns in a8 set. When this happens. the contro! on the -
number of PSU's also in the old design sample has been rele
This problem did not occur in defining the set of admissible
terns for the A-design in the West but did occur in other reg

The selection probabilities for NSR strata in the West, giv
column (2) of table A-2, sum to 24.0000. However. there 8
A-design NSR strata in the West: the discrepancy is accot
for by the steps taken to simplify the listing of PSU's. For si
reasons. the probability in column (2) of this table for PSL
the old A-sample. when adjusted. would be 16.5214° 1«
than the figure shown.

The CPS experience in the controlled selection sampl
the West was to define 3 set consisting of 76 admissible
terns. From the set. a pattern was chosen which had 16 s.
PSU's that were aiso in the old A-design sample and also h
desired distribution of 1 970 sample PSU’s by geographic 8

Because PSU's in Alaska were defined using Census Div
in 1970 and election districts in the old design sample. it w
possible to define an unambiguous selection probability fo
the PSU's in Alaska. For this reason. Alaska PSU’s were s¢
independently, without controlled selection probabilitie
1960 sample PSU identified as Anchorage was. by chan
placed in the new design by & 1970 PSU. also identi-
Anchorage. This coincidence is not counted among the 1
sampie PSU's aiso in the old design sample. g




Appendix B.
SAMPLING WITHIN PSU’'S: SELECTING THE SAMPLE OF 1970 ED'S

INTRODUCTION

The selection of the sample of ED’s within sampie PSU's is
8ccomplished by arranging ED's in a specific geographic se-
Quence. assigning 8 measure of size to each ED. and selecting a
systematic sample of ED's with probability proportionate to the
measures of size. in 3 census region, the selection of the ED's is
performed independently for each of the four ED categories. C,
B. U. and R! within two groups of PSU’'s (SMSA and not-
SMSA). In each of these eight categories within a region. the
selection is continued across all PSU’s with the random start
used in sampling an ED category in a given PSU derived from
sampling in the same ED category in the previous PSU.

This appendix illustrates the process by describing the selec-
tion of ED’s in the A-design sample PSU 412, comprised of La-

" Porte and Starke Counties in northern indiana. Since this PSU is
not an SMSA and is not within an urbanized area. the PSU has
only ED categories U and R. The sampling rate which makes the
sample self-weighting in this PSU is 1 in 677.68. (See line (8) in
table 11-4))

The selection of the sample uses summary records for each
ED in the sample PSU's. In addition to the geographic codes
used in sorting. the records provide the number of housing units
and group quarters population {excluding inmates of institutions)
used to assign a measure of size 1o the ED in determining the
probability of selection. The measures of size are based on the
1970 census (first count) resuits for the ED and reflect those
edits and coverage adjustments which were 2 part of the census
process. -

As explained in chapter Iil. the CPS is a continuing sample
program. and new samples of USU's are continually being intro-
duced. A set of sample USU's. designated with overall probability
of 1 in 1,968 lor the A-design. is identified by an alpha-numeric
code for control: the illustration in this appendix demonsirates
the selection of ED's associated with Sample A29. Sample
A29 includes USU's originally intended for interview at the initial
introduction of the 461-PSU design in December 1971. For
various administrative reasons. A30. rather than A29, was used,
but the selection of Sample A29 is chosen for the illustration,
because it forms the starting point for the sample rotation system

described in chapter 1lI: the USU's in Sample A30 are easily

wentified once the A29 USU's are known?

Although additional sampies of USU’s are regularly required
for the CPS. the sampling of ED’s. described in ths appendix. is
performed only once for the mital Sample selected for the
design. .

SEQUENCE ED RECORDS

The first step in designating the sample within the PSU is 1o
&1ange ED Summary records into 8 geographic sequence to
Maximize the sdvantage of systematic sampling.

e ——————
"These £D €ategones sre discussed ch. It, p. 18,

2S00 how sdditrona: samples are generated @ ch 1. 24, snd the system
> Shocatng USU's m aon E 0. 127

The ED summary records are first assembled by PSU in 2
sequence of PSU’s established separately, by census region. The
following specifications do not identify a unique order of PSU's:
however, the arrangement. once established. has been main-
tained and is identified as the PSU sefection order

1. Self-representing (SR) PSU's appear first and are arranged
by SMSA and non-SMSA and. within these groups. by a
more or less arbitrary order within State.

2. Nonself-representing {NSR) PSU's are first ordered in three
groups. by sample design: A-design only. A- and C-design.
and C-design only. and within these groups further by
SMSA and non-SMSA. PSU's within these sort groups are
arranged rather arbitrarily. but some consideration is given
to ordering by the within PSU sampling intervals and by
State.

3. PSU's in more than one State have ther separate State
parts treated as separate PSU's. If the States involved are
in the same census region. the State parts of the PSU oc-
cupy adjacent locations in the PSU selection order.

Within the PSU selection order. the ED summary records are
sequenced by the following sort priority. using identification
codes on the records:

1.C.8.U.andR.

2. Special place recode—The intention of the recode is to rele-
gate those ED’s having the majonity of their group quarters
{noninstitutional) population residing in special places to
the end of the list of ED's (within a C.B. V. or R category) in
the PSU.

3. Place size—To assemble ED’s from the largest place size
first. followed by those from smaller places. in descending
order.

4. County.

$. ED number.

As the ED number was originally assigned by serializing the
mapped ED's sequentially in 3 serpentine order within county. a
geographic order is established within the CBUR-speciat place-
size categories.  Systematically selecting ED's when listed
in this sort has approximately the same effect as a secondary
stratification of ED'S, by city size in urban aress and by géo-
graphic location in all areas.

The first five ED's in PSU 412, within category U. are shown

in table B-1 along with an assortment of other ED's listed in the
described sort.

COMPUTE A MEASURE OF SIZE FOR EACH ED

The measure of size Me is the number of USU's assigneo to
the ED and is used in determining the probability of selecting the
e-th ED. The measure of size is computed by the formula®

L
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TABLE B-1. Selection of A-Design Sample ED’s Within PSU 412: LaPorte-Starke Counties, Ind.

{Sampling interval: 1in 677.68)

Total USUs
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" @ ot ) ] ] mn » » 1o "y o “u
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Mg = [He + Pe/3]/ 4

and rounded to the nearest integer (every ED is assigned a value
Mg > 1). where Hg is the total number of housing units. occu-
pied and vacant. in the ED. and Pq is the number of group quar-
ters (GQ) persons. excluding inmates of institutions. In table B-1.
the measures Mgy. computed from Hg 8nd Pg in columns {5) and
{6). are shown in column (7).

SELECT THE SAMPLE OF ED's

The sample of ED's is designated by the computer. As the file
of ED records is passed through the computer. eight independent
sample selection operations are carried out. one for each of the
four ED categories C. B. U. and R within the two kinds of PSU's
(SMSA and non-SMSA). The resuits are consistent with the fol-
lowing steps (displayed in tabie B-1):

1. For each ED. establish 3 cumulant S Mg (as in column 8)
equal to the sum of the measure Mg for the e-th ED and alf
other ED’s appearing before it in the PSU in the same ED
_category (C.B. U, or R).

2. Establish a rendom start, RS. for the sampling operation. As
the sampling interval in the illustration is1in677.68. s
random start is needed within the range

01S RS <677.68

A separate random start is used for each of the eight inde-
pendent sampling operations: the two random starts in the
#Hustration are shown in column {9) as 222.14 and 538.89
for categories U and R, respectively.
The computation of the random starts 1s discussed later

in this appendix.

3. The random start becomes the first sampie designation
number for the ED category.

4. The sample designation number determines the ED in sam-
ple within the ED category—

8. Round the sample designation number to the nearest
integer,

b. The ED having the smallest cumulant. in column (8).
that equals or exceeds the rounded sample designa-
tion number is the sample ED.

§. Add the sampiing interval to the sample designation num-
ber to determine the next sample designation number.

€ Repeat the steps indicated in items (4) and (S) until the ED
sampling within the PSU is complete for the category. if
the sampling interval is less than the measure of size for an
ED. the sampiing process may require more than one USU
%o be selected from the ED.

2. Sample ED's are designated similarly within sach category.
Table B-1 shows these steps designate nine category U-
:;i Six category R-sample ED’s in PSU 412 for Sample

9.

IDENTIFY THE SAMPLE USU IN THE SAMPLE ED

In addition to designating the sample ED’s within the PSU. the
process also identifies the specific sample USU to be interviewed
within the sample ED. Appendixes C and D illustrate how the
sample designation number is used to identify the sample USU
within area and list ED’s, respectively.

The sample designation number in column 9 of table B-1
for the first ED selected directs that the 222d USU of category U
in the PSU is in sample. This is equivalent to the 6§0th USU in the
4th ED listed (i.e.. the first sample ED) in the sort used for
sampling {see column 10). »

The entry in column 10 of table B-1 for the sample ED is
derived as foliows:

1. Round the sample designation number. column 9. 10 the
nearest integer.

2. Add the measure of size Meg. column 7.

3. Subtract the cumulant. column 8 . eg. 222 + 166 - 328
=60.

DETERMINE THE RANDOM STARTS FOR
THE SAMPLING OPERATION

In practice. the computer designates the sample ED's for 8
large number of PSU's within a census region in one operation.
A set of random starts is required for PSU’s within each census
region for C. B. U. and R ED's separately within SMSA. non-
SMSA PSU's. A procedure to yield a balanced set of the needed
starts is automatically specified with the final choice determined
by one seiection from a random number table. These random
starts are used as the first sample designation numbers for ED's
in the first PSU in the selection order. The random starts em-
ployed for second and subsequent PSU's are computed using the
outcome of the selections from the previous PSU.

Random starts must allow any combination of digits 10 be
selected within the range of the sampling interval. If a sampling
interval of. for example. 543.21 is used. the random start must
be in the range 0.01 to 543.21 inclusive.

For the second and subsequent PSU's, the random start for
oach of the ED categories is calculated by the following proce-
dure. This summary essumes that the random start is known for
PSU 1. and sampling has been completed for a given ED cate-
gory: it is desired 10 determine the random start in the same ED
category for PSU 2, the next PSU in the selection order. Let

RSy = random start used in the ED category in PSU 1.

Wi = sampling interval used in PSU 1: ie.. sampling is per-
formed at the rate of 1 in W1. .

m1 = number of sample USU’s designated in the category

inPSU 1.

Dy =RS1 4+ (my-1) W the sample designauon number
for the last ED selected in the category in PSU 1.

My = ‘::Mgl = total of measures of all ED's in the category

inPSU 1.

Then the random start 10 be used in the same category in PSU 2
is given by :

RS2 = (D1 + Wy —~ Mq) Wa/Wy 8/1)
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where W2 is the sampling interval in PSU 2.

To iflustrate. the random start for category U in PSU 374.
which immediately follows PSU 412 in the PSU selection order,
is given by substituting the foliowing values found in table B-1
imo formuta (B/1):

Dy = 5.64358
My = 5910
Wy = 677.68

For W2 = 642.06. the sampling interval in PSU 374. RS2 =
389.64.

DETERMINE AREA OR LIST PROCEDURES
FOR THE SAMPLE ED

After the sample ED’s are designated within the PSU. the ad-
dress registers for the ED's are screened 10 determine whether
Wst- or srea-sampling procedures are 10 be used. (See ch. Il
p. 16.) Column 12 of table B-1 shows the outcome of the
screening performed for the sample ED’s in the illustration to
determine whether each is 3 list or an area ED.

The procedures for sampling within the ED are illustrated in
sppendixes C and D for ares and list ED’s. respectively. These
steps use the figure given in column 10 of table B-1.t0 deter-
mine the A29-sample USU.

..

IDENTIFY USU’s FOR SUBSEQUENT
(ROTATING). SAMPLES

The A30-sample USU is determined from the A29 USU by
agding 1 to the entry in column 10 of table B-1. Samples A31
through A48 are designated by extending this procedure*

Incrementing the column 10 enwry to designate further
Samples may produce & result greater than the ED measure of
size in column 7 See. for example, ED 562 in county 091
where measures 15. 16. and 17 will be used for Samples A29.
A30. and A31. respectively. but Sampie A32 cannot be accom-
modated. because the ED has only 17 measures. in this situd-
tion. ED 563. next in sort in the PSU. comes into sample with

‘Mwmdwmwmwm 1 to the entry
column 10 ummwﬁmmﬁ:ﬁcmwdmmnmnom

w.mnmw;mum-smm-. app. E, p. 130.

1

USU's 1 through 17 in that ED assigned to Samples A32 throug
A48, respectively.

ASSIGN HIT NUMBERS

For the purpose of control. it 1s convenient to assign a numb
to the USU's in sequence as they are designated for the sampi
The numbering system is called the hit number and is incorp
rated in the specifications of certain processing operations.

For USU's selected from 1970 census materials within list

‘area ED’s and separately for each of the four ED categories !

B. U. and R). the sample USU's are numbered. beginning at 00(
in each PSU. in the order selected. Hit numbers for the exam¢
discussed in this appendix are given in column {11), table B-1.
For USU's selected from building permits. a 4-digit hut nu
ber is constructed from the 2 digits {for the month the permit w
issued (the one’s and ten’s digits) and the year of issuance (°
thousand's and hundred’s digits). Thus. 3 permit USU compris
units from 2 building permit issued in July 1973 would be

‘signed the hit number 7307. Hit numbers are not assigned

Cen-Sup USU's.

SEGMENT NUMBER

The segment number is 3 4-digit number assigned 10 cor
the sampling materials and the information collected for
USU's in sample. Each USU in sample is associated with 8
ment number in the manner discussed in chapter |1, p. 16.
segment numbers, assigned in the illustration used n this
pendix. are given in column (13), table B-1. The four digus of
segment number are derived as follows:

1. The first {most significant) digit 1S the rotation group n
per. assigned as described n chapter 1l in the sectio’
the operating systems, p. 22. )

2. The second and third digits are used to prowde 8
serial number, beginning with 01 for each rotaton @
within the PSU: the USU's are serialized when in th
sequence, given in this appendix as the first step ind
nating the sample within the PSU.

3. The fourth digit is a check digit computed from the six ¢
given by the 3-digit PSU code and the first three dig
the Segment number. This digit is included as part ¢
PSU and segment code to identify all materisis used t
interviewer for each segment and permits an internal «
on the accuracy of recording the identification code.



Appendix C.

SAMPLING WITHIN PSU’S: SELECTING SAMPLE usu's
FROM AREA ED'S

INTRODUCTION

This appendix illustrates the operational steps which define
the USU 1o be interviewed for Sample A28 (or C14) in an area
ED. Four Operational steps are discussed: Locate each address

information to subdivide the ED into smalil land areas called
chunks or blocks: 3ssign a measure of size (number of USU's) 10
each chunk; and. finally. list all USU's in the ED in order, by
chunk. and select the sample USU. The chunk which contains
the sampie USU is called the sample area segment.

Area samples for the current surveys appear only among 1970
census conventional or prelist ED's and make use of the census
maps for these ED's. The area sampling process. in practice, is
applied using census maps generated from a variety of sources.
For iMlustraton. this appendix uses maps that. although identi-
fied as for a specific ED, do not describe an actual 1970 Census
Enumeration District.

The illustration sssumes that ED 091-567 has been selected
by the steps illustrated in appendix B. (See table B-1) we as-
sume the review of the address register for this ED has shown
the quality of addresses require that area sampling must be used
to define the sampie USU.

THE PROCEDURE

Figure C-1 is a reproduction of the ED map carried by the
1970 census enumerator when canvassing ED 091 -567. the ED
boundaries are shown in orange. During the 1970 census, each
unit enumerated Was assigned 2 census serial number which,

with its address. was recorded in the address register for
the ED. If the unit did not have a street name and house number

Yetermined. the field staff will visit the ED 1o determine the loca-
Yon of all current housing units in the ED before proceeding to

Use the Addresses and Geographic Features To
Map the ED Into Chunks

The chunks. sometimes also referred to as blocks, are defined
as having recognizable geographic features as boundaries and
containing about 35 or less housing units. For reasons given later
in this appendix. the most desirable chunk size is in the range of
about 7 t0 20 housing units (equivalent to about 2 to 5 USU's of
4 housing units).

The work copy map for the ED s given in figure C-2 1o illys-
trate the results of the chunking operation. The chunk boundaries
and numbers to identify the chunk are identified in red: the total
housing units in each chunk is circled in green. Figures associ-
ated with street sectors are counts of address register units and
have been entered in the process of locating units on the map;
they appear only in those areas that could be chunked in
alternative ways.

Allocate USU's to the Chunks

The probability of selecting the ED is proportionate to the total
number of USU’s in the ED (given in table B-1, col. 7) derived
from 1970 census first counts. However, chunks are defined on
the ED work copy map from the counts of housing units and GQ
Ppopulation, on the ED address register.

The accumuiation worksheet. form BC-59 (fig. C-3). is used 1o
allocate the USU's to the chunks within the ED.

In column (b), the form lists the number of housing units and
equivalent GQ population in each of the chunks defined on the

* work copy map. The sum of column (b) is recorded in item 7 and

represents & measure of size as given by the housing units and
GQ population recorded in the address register.

item 6 shows total USU's based on first counts (from col. 7
of table B-1) 3o that the dverage units per USU in ED 091-567
is given by the ratio of these two or 279/72 = 3.875. The num-
ber of USU's per chunk is given by dividing the column (b} entries
by this ratio (the equivalent operation is to multiply by the inverse
of the ratio. 0.258. which is recorded in item 8). The result of the
multiplication is recorded in column (c} for each block on the list.

The integral portions of column (c) entries are entered in col--
umn (d) and are a firgt sliocation of the 72 USU's 1o the blocks.
The sum of these crude allocations differs from 72: the difference
(72-62 = 10) is the number of chunks for which the allocation
must be increased (rounded up) by 1. The final allocation of the
72USU’s to the 18 blocks is recorded in column e .

Select the Sample USU

The ED measure check list. form BC-2505 (fig. C-4). is used
for selecting the sample USU. The selection procedure aiso
identifies the sample hinck The akinasicca = o "+ -+
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FIGURE C-1. Census ED Map
ED 091-567
LaPorte County, Ind.
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FIGURE C-2. Work Copy Map
ED 091.567
LaPorte County, Ind.
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FIGURE C-3. Area ED Accumulation Worksheet

(Form BC-59)
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FIGURE C-4. ED Measure Check List,
Current Surveys

(Form BC 2505)
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FIGURE C-5. Segment Map
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column 10 of table B- 1. this is recorded as the hit measure in
item 5, figure C-4.

One fine of this check list is used to list each USU within each
of the chunks in the ED using columns (b) and (c).

Before determining the USU corresponding to number 51, the
72 USU's in the ED are renumbered using a random start {in the
range of 1 through 72) to specify the first USU in the renumber-
ing. As the chunking and numbering operations are done by the
same technicians. the numbering in column (d), with a random
start. is to remove any possible bias in designating the sample
usu.

The random stant selected, 60 (recorded in item 6). means
that USU number 1 appears on line 60; number 2. on line 61;
number 13, on line 72; number 14, on line 1: and USU number
51 is on line 38. identifying the second USU in block number 10.
This USU wouid be designated for interview for Sampie A29.

With the USU on line 38 assigned to A29. the CPS will use
USU’s A30 through A48. listed on lines 39 through 57 of figure
G4 for 1972-1982, )

identify the Sample Segment

The chunk containing the sample USU is defined as the sam-
ple segment. The interviewer. when sent out to collect CPS
information for Sample A30. will have a copy of the segment
map resembling figure C-5 (an enlarged map of chunk number
10 from fig. C-2). Before the ségment is scheduled to enter the
sample. the interviewer will visit and list all current housing units
in the segment. An office cierk applies the within-segment sam-
pling instructions. summarized in column ¢ of fig. C-4. to desig-
nate the third unit kisted and every fifth unit thereafter for inter-
view in Sampie A30.

The segment is assigned & segment number in column f of
figure C-4. the USU associated with this sample selection will

always be carried under the segment number 3020 in this illus-
tration! Note. however, the USU for A33 is in a new chunk. and
will be recorded in the office records as 3020A. The suffixes A,
B. etc.. indicate the geography chunk for office purposes. When a
new biock enters the sample. it will be listed and processed n
the same way. and the designated sample USU's will continue to
be identified by the same segment number.

DEFINITION OF CHUNKS WITHIN AREA ED's

Blocks comprising more than five USU's are undesirable. since
each chunk. when in sample. must be listed several times (to
designate each USU and keep the listing up to date?). Larger
chunks. therefore. have a disproportionately larger listing cost.
For this reason. the larger blocks (with more than an expected 35
housing units) are visited to further subdivide them into smalier
chunks: this special operation is called subsegmenting. Permit-
ting the larger chunks would mean improved control on the vari-
ance. but the increased cost is considered unacceptable.

Chunks having only one USU are also not desired except for
zero or very low population ED’s where this becomes necessary.
Smalier land areas are subject to larger relative differences be-
tween the current number of housing units and population and
the numbers attributed to the area on the basis of the last cen-
sus. These large differences. which can have serious impact on
the sampling error. are reduced by avoiding the use of chunks
with measures of only one USU. The occasional USU found at
the time of interview to have very large size is handled by the
rare events universe procedure, described in appendix G.

'The first digit of the segment b dicates that the segment 15 2 mem-
ber of rotation group 3 (See app. B, p. 114.}
2See ch. IV, p. 30.




Appendix D.
SAMPLING WITHIN PSU'’S:

SELECTING SAMPLE U

INTRODUCTION

About two-thirds of all ED’s involved in an A- or C-design
sample are of the list type, that is, members of quadrant 1 in
figure U1-1. The 1970 mail census areas largely coincide with
ED’s of this type and planning of the CPS redesign was influ-
enced by the likelihood of success in developing a computer
systern for current survey sampling in these areas. The system.
ss developed. assembles addresses of 1970 census housing
units into USU’s within the ED by an operation called segment-
ing. designates the sample USU. and prepares 8 list of addresses
in the USU required in conducting the interview. This computer-
based and essentially error-free operation prepares most of the
within-ED sampling materials needed for about two-thirds of the
USU's in national samples used over the current decade.

it was recognized that the large one-tme capital investment
in planning and preparing data for such an operation could not be
justified by the CPS requirements alone. The total needs of the
Census Bureau over the current decade were estimated at 62
different national samples in the PSU's designated for the cPs
sample design; during this period. the CPS was expected to use
only 20 of these samples. The balance represented the predicted
requirements of all other national samples in these PSU’s for the
decade.

The cost of preparing date for computer hst sampling is 3
function of the number of sample ED's invoived. To accommo-
date the CPS requirements over the decade. preparatory process-
ing is required in about 11.200 list ED's. However, because the
method of assigning USU's in a CPS ED also makes USU’'s
available for any other survey in the same €D. the requirements
of the remaining 42 samples bring the total up to only about
26.000 list ED's. Requirements for additional surveys the Census
Bureau has been asked to undertake have since added to these
figures.

The following sections of this appendix summarize the one-
time activities which determine the 1970 census addresses
making up USU's in  CPS list £D: the term segmenting is given
1o these activities. A separsie section deals with the designation
of the sample in specia! places for which the computer is not
used. An itlustration of 8 portion of a computer segmented ED is
discussed in the fina! section.

THE PROCEDURE

Prepare Corrected Tape Records of Addresses of 1970
Housing Units in List Sample ED’s

Most of the one-time cost has been incurred in the prepara-
tion of a corrected file of addresses of the housing units recorded
in the census address register for the sample ED's. About 10
percent of the 4,500,000 census housing units in ssmpte TAR
ED's' required an addition, a deletion or 3 correction. About
6.500.000 records were prepared in non-TAR sample ED’s.

SU‘S FROM LIST ED’S

This step takes place after the enumerator's copy of the E:
address register has been given the technical review. discusse
in chapter 11, p. 19, which has determined the following

1. At least 90 percent of the census HU's have a comple
address (street name and house number), and the uni
failing this test have been identified on the address regist
so they can be ignored in all subsequent sampiing steps.

2. Housing units in special places have been identified. 3
their number, as well as the number of group quarters (G
persons in these places. have been noted. The inmate
institutiona! population is ignored except the special sit
tion mentioned on page 123 for ED’'s made up entirely
such population.

3. The £D is within a permit issuing jurisdiction; this is nc
necessary condition for TARED's.

in TAR ED's. correction of the existing census tape add
register. to incorporate changes and additions noted by
enumerator, provides the required tape record of addresses.
other -list ED’s. a tape copy is prepared from the handwrn
address register.

The corrected tape copy of census address registers fo'
list ED's is produced by punching records or their changes di
ly from the address register. The process is repeated indepr
ently. and the two results are then matched 10 expose efrors
the quality of surveys for the decade depends on the accurac
these steps..the process has been given special superv:
attention. An evaluation of the quality of this operation st
the computer sampling operation is nNOwW based on records he
an estimated 0.3 percent which are defectives (0 + = 0.25
cent).

Each record in a list ED. as corrected. shows the identific
and category of ED (C. B. U. or R} and. for the address of
fiving quarters, the street name. house number. apantment
ber or description. block number. post office name, zip codc
SMSA code. if any. This information is required in the s
quent steps which define the USU's. The block number fc
address refers to sreas such as the typical city block fou
urban aress. Apartment numbers of descriptions. useful inf:
tion for the interviewer and included in the address register
not considered sufficiently reliable 1o warrant a correction
purpose alone; for this reason. 8 record was not corrected 1
t0 include a8 new or revised apartment number reported !
census enumerator

Sequence the 1970 Census Housing Unit Records
Within the ED

The purposes of the sort operation are to reflect the ¢
addresses on the ground rather than the order in the cen
dress register so that the gain in reliability from sys:
sampling may be realized and to ensble the computer cc

. marceian Gnite
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interviewer coverage of current units is improved and interviewer
travel between units 1s minimized.

" in some respects. these obijectives conflict. because USU's
made up of adjacent units, i.e.. compact. will typically be more
homogeneous {and. therefore. less efficient) as sampling units
than noncompact USU's. However, some research has shown
that biases introduced by errors in coverage in the interview
process can be better controlied by compact USU's. When
USU's defined on the basis of 1970 units within a multiunit
address are interviewed lates in the decade. the living space in-
volved is sometimes found to be allocated to housing units in 8
different way. This kind of problem often arises when the struc-
ture is remodeled: in some cases, this may involve nothing more
than locking an interior door to create two housing units out of
space formerly occupied by one.

When a USU is made up of addresses that had four or fewer
housing units at the time of the census. the interviewer can be
instructed to include the occupants of all HU's existing at the
sample address at the time of interview. irrespective of the num-
ber of HU's actually present. At such USU's. made up of take all
(TA) addresses. the interviewing process does not require the
additional steps of fisting and sampling the units for interview.
The additionaf steps still must be taken at farger multiunit ad-
dresses containing more than one USU. i.e.. at nontake-all (NTA)
addresses (ch. IV, p. 30.)

improved control of coverage could be further extended by
defining larger addresses (for example. up to eight units) as TA
USU's; however. this would result in an increase in variance.
Studies of the cost and variance of alternative cluster sizes have
fed 1o the choice of four units as the optimum cluster size for
estimating unemployment {58]. Prior studies had suggested that
balancing optimum cluster sizes among resuits for several major
statistics when noncompact clusters? were considered. led to
the choice of six units as the optimum. Thus. somewhat different
levels of unit costs and objectives. over time. have led to different
interpretations of what is optimal.

To achieve the foregoing objectives. the HU records within
the ED are sorted before the segmenting operation in the follow-
ing order:

1. Block number
2. Strest name
3. House number

4. Apanment pumber

For ED's from census TAR areas, this address information was
ncluded on the HU records. prepared in advance of the census.
in addition, » census housing unit serial number was assigned in
the census processing after the HU records were put in this sort
order but before enumeration. Additional units found during
enumeration were assigned the next available serial number at
the end of the ED. The sernial number and the address information
were entered on the address register for the additions.

For prelist and conventional census areas, the address regis-
tr information (including @ housing unit serial number) was
fecorded by the census lister or enumerator but may be incom-
plete for some HU's. Also, in some ED’s. block numbers may not

\ .

2The noncomgect cluster system. used from 1983 unti the current design
a3 adopied. defined USU's by subsampling hstings of current housing umits
1 2ddress segment 3t ene n thres

.

have been used. The desired basic order is approximated by first
sequencing records within the ED by street name. house number.
and census serial number to assemble all HU records for the
same street address. Next. the lowest census serial number 1s
entered as 3 recode on each HU record at an address. Finally,
the recoded records are sequenced by block number {(where
available). recoded serial number, and apartment number.

The effect of this sort generally is to reproduce the order used
by the census enumerator (in conventional areas) or the lister {in
prelist areas) to achieve systematic and ordered coverage of the
ED.

Determine the Number and Size of USU’s in the ED

it is necessary to determine N(Sg). the integral number of
USU's of size Sq. and N(Se + 1). the number of size Se +1. so
the total USU's constructed will equal the measure for the e-th
ED assigned when selecting the ED sample. Here the size s in
terms of 1970 census housing units at addresses with compiete
street name and house number recorded in the ED address
register.

The number of units listed in the ED address register reflects

‘the result of the field data collection process. whereas the num-

ber of housing units used in computing the measure of size in the
€D sampling procedure includes the effect of a number of subse-
quent 1970 census processing procedures that produced the first

- counts for the census. These two HU counts may differ because

of edits of census information, census coverage improvement
procedures [38; 46, pp. 6-7) and other census processing as well
as the deliberate omission of units with incomplete address from
consideration in constructing USU’s. During the screening of the
ED's designated for sampling (ch. 11, p. 19). counts are deter-
mined for housing units with usable addresses and housing units
and population in special places recorded in the ED address
register.

The notation used for the counts in the e-th ED is sum-
marized at the top of page 124.

The following procedure is used to compute Se and Se +1
and determine N(Se) and N(Se + 1):

First, determine h.ﬁ;. (the number of USU's to be assigned to
special place housing units and population in the ED). Compute

Mge = MelPe/3 + Hggl / [Pe/3 + Hel 0/1)

if either Hgg Or Pg is not zero in formula (D/1). then Mge 211
Hge = Pg = O. then Mgy = O (Mg, is assigned the value 1 if
there is institutional poputation in this situation).

The segmentation of the M'se special place USU's is performed
by manua! procedures. Special place USU's are assigned 10 the
end of the ED. and the steps defining the specific locations to be
visited by the interviewers are done when the USU is scheduled
to come into sample. {See p. 125.)

Second, the number of USU'’s to be assigned to the balance
{the regular housing unit portion) of the ED is then given by

M'e = Me - ﬂse (D/2)
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Source of 1970 census information for the e-thED
fsam Definition
ED summary record Add ister
(first count) ress register
1 Tota' w's n ED ............... He He
2 | Group quarters (GQ! population
{institutional population ts not A
included) . ... ... ... .. Pe Pe
3 | HU'sinspecialplaces® . ... ... x) 4 Fge
4 | HU's notin special places {X) Fi,e
A A A
Hpe = He —Hg,
S | Measure of size used in deter-
mining probabity of selecting
the€D ... ... ... ... Me (X)
M, = [Pe/3 + Hel
M> 1
X Not spplicable.
' Based on counts of 1970 census HU's in the address register having complete street name and house number.
3 AN HUY's in special places whether with complete or incomplete entries in the sddress register.
Then compute .:,.. = 733
E. = 22

The terms in the right side of (D/3). when expressed as integers.
define Sg and Re. R defines N(Sg + 1). the number of USU's of
size S, + 1. From this, it foliows that the number of USU’s
of size S, is given by

Typically. because the formula for the measure of size Mg is
is based on one-fourth the number of total HU's in the ED. given
by the first count. and some of the regular housing units in the
sddress register have been omitted from sampling. the vaiue of
S will be 3. with Re/Myg 3 fraction near 1. Those ED’s with vai-
ues of Hy and He that ditfer by more than 10 percent sre re-
viewed to insure the counts and computations are correct.

As an illustration. see table B-1 which shows that ED 091-
520 was selectsd for the sample in PSU 412. Column (12) of
the table shows that the address register is adequate for list
sampling. and since the ED is within 3 permit issuing jurisdiction,
the ED is a member of quadrant 1 of figure li-1.

From uble B-1. we have

" Mg =742
P. :28
M. = 138

Assume the review of the address register units during the
screening operation shows that

{D/4) -

Hge = 4 30 that Hy = 729

Formula (D/1) shows the number of USU's to be assigned
s.pecial place housing and popuiation in the ED is. when round:
Mgq = 3 and the number of USU’s to be allocated to the regu
housing units in the ED is Mg = 185 (from formula D/2). F
muls (D/3) shows that Sq = 3 and Rg = 174. thus. the segm.
tation process must produce three USU’'s assigned. to spe:
place housing and GQ population and. for the balance of the .
174 USU's of size 4 and 11 USU's of size 3.

Assign the Addresses of 1970 Census
Housing Units to USU's

The assignment of 1970 housing units to the requisite r
ber of USU's of size Sg and Sg + 1 is performed by the ¢
puter. The description in this section summarizes the relati
complex steps performed in this operation. :

Three objectives are observed in assigning 1970 census b«
ing units to the USU’s In priority order they are to—

o Keep units from addresses with four or fewer units it
same USU. This is to maximize the number of USU's n
up of take-all (TA) addresses to increase the cove
benefit of address sampling. {This is the most importa
the three objectives.) An NTA sddress will have size g1t
than Se + 1. must be aliocated to two or more usSV's
will require listing and sampling steps to define the un
be interviewed.
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-¢ Minimize the totel distance between addresses within the
USU. As the sequence of the HU records is presumed to
reflect location on the ground. this mesns that USU's com-
prised of addresses nearest in the sort are defined where
alternatives are possible.

® Minimize the number of USU's that have both TA snd NTA
sddresses. These mixed USU's introduce complications in
the interviewer's task.

The following summarizes the steps in defining USU's :

First define USU's of size S¢ + 1 made up of whole ad-
dresses each having Se + 1 units—USU’s of this size are as-
sigmdwwhohaddmasboginningntthoowo“hoson
sequence and working toward the first address. Counts of the

* USU’s defined are kept during the process. and up to NiSq + 1)
USU’s are defined by this procedure. The remaining steps are to
define the N(S,) and the remainder. if any. of the N(Sy + 1)
USU'sin the ED.

identify s string of usable sddresses and form a set of pro-
posed USU’s of size Sg—The string of usable addresses is a list
of housing units beginning with the first unit in the sort not yet
assigned to a USU and consisting of all unassigned units at each
of the sequentially availsble addresses until the string includes at
least Sq units. Because the string is made up of sl units at the
sddresses. it will olten have more than Se units. and several dif-
ferent combinations of S¢ units could be identified.

1. Within the string, and mindful of the priotity considerations
previously enumerated, form the various possible USU's of
size Sq. each of which includes the first unit in the string.

2. For each possible USU, compute the distance between the
addresses in the USU. The distance is the count of all sd-
dresses encompassed by the units in the USU including
addresses that may already have been assigned 1o some
other USU.

3. Determine D{S,). the minimum distance of any of the pos-
sible USU's in the string. and identify the USU having this

Repeat these steps for proposed USU's, of size Se+ tand
identify the USU with minimum distance D(Sq + 1)-The string
wsed for this purpose needs 1o have at least Se + 1 units.

Choose one of the two minimum distance USU’s—in gen-
oral, USU’s that would minimize the total within USU distance
over the whole ED are desired. That is. if

" 14 DIS) < DISg+1) (0/5)

¢hoose the USU of size S, otherwise choose the other. in mak-
g the choice. however. other conditions are imposed to aliow
'll_ibility in the choice of either size of USU as long as possible
$uting the ED segmenting. For example. if formula (D/5) is the
only condition used. it would be possible to exhaust the require-
ment for N(Se) USU's in segmenting the first units in the ED and
"'Nll‘mmmunilsintoUSU'sofsms. +1.
A{l additional condition is, therefore. introduced that involves
e differance between N(Se) and N(Sq + 1):
i ¥ the difference is 20 or greater. define USU's which re-
. Suoe the difference by relaxing the requirement expressed in
t formula (0/5) even if larger within-USU distances must be
1

- .

accepted. If the difference is even greater (by multipies of 20).
then even larger within-USU distances are accepted. If the dif-
ference is less than 20. the condition of formula (D/5) alone
applies.

Assign USU serial numbers—The USU's are given serial
numbers by a process equivalent to sequencing USU's by the
lowest census HU serial number each contains and numbering
USU’s in this order. 1 to M. USU serial numbers Mg + 1.. .10
Mg are assigned to the special-place USU's.

Identify USU's for Subsequent (Rotating) Samples

The USU serial numbers assigned are used to identify the
specific USU for the various Census Bureau surveys in the ED.
(See app. B, p. 114. See also col. 10 . table B-1 for the specific
illustration for ED 091-514 which shows that USU serial num-
ber 60 would be assigned to CPS Sample A29. No. 61 in that ED
to Sample A30, etc.)

Determine the Sample in the Special Place Portion
of the ED

The numbers assigned to USU's represanting special place

" populstion and housing units have been assigned to the last

measures in the ED. When the sample falls in one of these
USU’s. the sample is selected by the foliowing steps:

1. Record the housing units and GQ population in each of the
separate specisl piaces within the ED.

2. Compute the exact measure of size for each specisl place
in the ED :

Mesgi = [Hgai + Pse; /314 (D/6)

where I:ls.g and l.’,,i are housing units and noninstitutional
GQ population in the i-th specis! place in the ED as deter-
mined from census address register records.

3. The computation of Mge; is carried to 3 decimal places.
rounded to an integer and sssigned as the measure of each
special place by a procedure similar to the allocation of
USU’s to chunks when sampling within ares ED's. (See
8pp C.p. 115,) The sum of Mg, over all special places must
oqual Mgy, determined in (D/1). :

ILLUSTRATION

Table D-1 illustrates the result of computer segmenting for
some of the 1970 housing units in list ED 091-514.

The entries in columns 3 through 6 represent HU's with
complete addressas in a list ED. This information represents the
input to the segmenting operation. described in assigning the
addresses of census housing units to USU’s on page 115.

Columns 4. 5. and 6 show address information recorded
for each housing unit in list sample ED’s that is pertinent to the
segmenting operation. The number of housing units at each ad-
dress is shown for sach HU in column 3 .

The entries in columns ‘1 and 2 show the outcome of the
segmenting operation that assigns each HU in the ED to s USU.

The USU serial number. column 1. appears for each HU in
the USU. Thus. the first four HU's shown in this selected portion
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of the ED comprise the §8th USU when seriatized. (See p. 125.)
USU number 59 is compnised of two two-unit addresses sep2-
rated by a single unit address st 513 Dusun Ave. This last ad-
dress is part of USU 60.

Addresses having all units in a single USU are defined as TA
addresses: all other addresses are defined as NTA addresses. At
a TA address, the interviewer is 10 include all currently existing
units. For an NTA address. 8 subsample must be selected from
an up-to-date listing of the current units.

USU 63 kes wholly within the seven-unit address st 1041
Hall Ave. The units to be in sewed when this USU comes into
sample will comprise an expected four out of every seven units
existing 3t the address at the time of interview. The instructions

TABLE D-1 1970 Census Housing Units Assigne

d to USU's by the Computer for a Selected Portion
of List ED 091-514 inPSU 412, LaPorte-Starke Counties. Ind.

for listing and (where sppropriate} the subsampling of umts are
more completely covered in chapter v, p. 30.

USU’s comprised entirely of TA addresses are known as TA
USU’s. USU 63 illustrates an NTA USU. Because USU 62 has
two addresses. one NTA and one TA, the USU is referred 10 as
mixed.

Column 7 of table D-1 displays the assignment of USU's to
specific Samples. Table B-1. column 10 . shows USU 60 of this
€D is to be assigned t0 sample A29. Chapter Iit and appendix E
show how USU 61.62... .81 allocated to CPS Samples A30.
A31....and how USU's 59. 58....are allocated to Samples
Y¥73.Y74....0f 8 ditferent survey cailed HIS. the Health inter-
view Survey.

usu 1A Units at address Allocation
sesial o Numbes of House Apartment or of USU to
number NTA units number Street name’ description ssmple

m 2) 3 {4} {5) (6) N
-1} AU TA 1 60 Frank Ave 7
§8.  .....-- TA 1 62 Frank Ave \ )
§8 .. L. TA 1 64 Frank Ave Y
58 . . TA 1 66 Frank Ave A\
59 . . TA 2 509 Dustin Ave 1 Y
59 . TA 2 509 Dusun Ave 2 Y
60 . AU TA 1 513 Dusun Ave A
59 TA 2 409 E Fifth St Y
59 TA 2 409 € Fifth St Y
60 .. TA 1 41 € Fith St ¢
60 - . .. TA 1 413 £ Fitth St ¢
60 . : TA 1 417 € Fifth St ¢
61. R TA 1 1021 Hall Ave +
() L TA 3 1023 Hall Ave
61 - .. TA 3 1023 Hall Ave
61. ... . TA 3 1023 Hall Ave Rear
62.. .- - - - YA 1 1029 Hall Ave
62.. .. --- . NTA 7 1041 Hall Ave
62.. ... .. NTA 7 1041 Hall Ave
62 . R NTA 7 1041 Hall Ave
63. ... . . NTA 7 1041 Hall Ave
63 NTA 7 1041 Hall Ave
63 . : NTA 7 1041 Hall Ave
63... ..--- .. NTA 7 1041 Hall Ave
64 .. ... .- --- TA 1 482 E Sixth St
64 . .......- - -- TA 1 484 € Sixth St
64.. ... --- TA 2 1" Galt P
64 ... ...-- - TA 2 11 Gat Pl

*Artstrary mMDMWCJ census nformaton




. Appendix E.

SAMPLING WITHIN PSU’S:
RESERVATION OF USU'S FOR CURRENT SURVEY SAMPLES

INTRODUCTION

This appendix describes how the USU's are assigned to the
various current national samples within the sample PSU’s. The
method of assignment has been developed primarily to serve the
requirements of the CPS. but the system has been extended.
where possible. to encompass all surveys conducted within the
CPS PSU's that use the current survey sampling frames dis-
cussed in chapter il.

The method of assigning USU's to surveys is illustrated by
describing the allocations for 3 number of Census Bureau pro-
grams having USU'’s selected from all or a subset of the PSU's

_involved in the A- and the C-design CPS national samples. Each
of these programs has some aspect of gradual sample rotation

incorporated in its design. A similar assignment and gradual rota-

tion procedure applies for USU's in the D-design sampie (for
CETA). but none of these assignments are given in the illustra-
tions. The illustrations deal with the sample surveys listed at
the bottom of this page. Some background on the USU assign-
ments for these programs is also necessary.

Samples of USU's were mitially assigned to the first three of
these surveys at the time the CPS sample was first selected. The
initial assignments are indicated in column 2 of figures E-1
through E-4. The USU assignments are identified by an alpha-
numeric abbreviation. as indicated in the preceding list. where
A and C denote the CPS; Y. the HIS; and-T. the QHS. An M
sbbreviation is given 1o USU's assigned to 8 survey that was
never implemented and now considered with USU's labeled R
for Reserve. (See the discussion of midpoint on p. 136.)

After the initial assignment of USU’s. new surveys were un-
dertaken by the Census Bureau. and some of the original assign-
ments have been changed. The more current assignments are
shown by the abbrevigtions appearing in column 3 of figures
€1 through E-4.

Since each of the surveys has some aspect of sample rotation
{ch. N1, p, 21), several separate samples of USU's are required for
each survey over the life of the sample design. Thus. as shown
in figures E-1 through E-4. a block of 19 adjacent USU's is as-
signed for each selection of the CPS (A30 through A48 and Ci4
theough C32). a block of 12 adjacent USU's for each selecton of
the HIS (Y73 thwough Y84). etc.

SYSTEM FOR ALLOCATING USU’s

The system of reserving sample USU's for Census Bureau
surveys is summarized in the following sections.

Allocations, Based on Initial CPS Selections

The USU's selected for the first CPS samples (A29 and C13)
are the starting points for the system. Some illustrations of the
procedure for first selections for the A-design sample A29 are
provided in appendixes C and D. USU'’s adjacent to each of these
first selections represent a sample selected with the same speci-
fications as the initial CPS selections: the samples differ only
because the random starts in the systematic selection process
are advanced (or reduced) by 1 in each PSU. These adjacent
samples are called matches of the CPS samples.

As an example. the initial sample of USU’s for the HIS are
matches of Sample A29. As shown in figures E-1 through E-3.
each selection for A29 has adjacent to it (above it) a matching
USU that is coded Y73. indicating an initial HIS selection.

Adjustment For Different Survey Selection Probabilities

Assigning USU's to other census surveys as matches of CPS

‘samples implies designating samples with the same overall

selection probability as the A-design (1 in 1,968} or the C-design
{1 in 2 X 1.968). Surveys with fractional multipies of the A- or
C-design selection probabilities invoive subsamples of matches
of the CPS selections.

For example. the initial HIS Sample has an overall probability
of 1in 1.508.7446 and is selected from A-design sample PSU's.
This represents a sample 1.968/1.509.7446 = 1.3035 times as
large 2s the CPS A-design sample. Thus. for a systematic sub-
sample of 0.3035 of the A29 seiections. there are two USuU's |
designated for the HIS (one next to the A29 selection. the other
midway to the following A29 selection) and one HIS USU
designated for each of the remaining proportion {1 .0000-0.3035
= (0.6965) of the A29 selections. ‘

This system of subsampling the A28 matches for the HIS
means that the HIS USU's are not evenly spaced selections

Survey Sample designs USU’s needed for
Survey abbreviation involved rotation
Current Population Survey (CPS) . .. .. e e AorC AandC 19
Health Interview Survey (HIS) . ... .. ... .. Y A 12
Quanerly Household Survey (QHS) . . ... .-~ T ¢ 8
National Crime Survey INCS) . ... ... ...-- J A 4
Annual Housing Survey (AHS) . ... .. F AandC 1
Unassigned reserve USUS . ........ .. oe--- R AandC x)

% Not appuicadis
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FIGURE E-1. Reservation of USU’s for the 461-Area Sample Design SR PSU’s

USU ‘assignments Number of USU's allocated
) Ut U's available
Type of bit tnitiat Current Total for Between Between between hits
» sssignment assignment survey midpoints hits'
(4] 2 3} 4 {5) {6} n
Y84
1 HIS 12
Y73
Al2 A29 NCS-JO1 1
A30 .
| CPS A 19
A48
R1Y AHS-F1/F2 1
R12 NCS JO3 28
l
3
R4 NCS JO7
R1S
! ‘ Reserve 4
R18
. 64=2x32 13
MmN Reserve 2 IMidpoint
M2
R21 AHS-F1/F2 ]
R22
l Reserve 7 22
R28
Y84
1 HIS 12
Y73
A22 A29 NCS-JO1 1
A30
. CPSA 19
AA8
R31 AHS-F1/F2 1
R32 NCS J03
l 3
R34 NCS JO7 36

See footnotes s end of figure.
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FIGURE E-1. Reservation of USU’s for the 461-Area Sample De:i'iqn SR PSU’s—Continued

USU assignment Number of USU's allocated
T £ hit USU’s available
ype o Initial Current Total for Between Between between hits
assignment assignments survey midpoints hits!
(})] - (2) ) (4) (S) (6) n
A2} —Con. R35 . ‘
l Reserve 4
R38
T13
1 QHs 8
16 : 64 = 2x32 1312
M1 Reserve 2 IMudpoint
M12
R4t AHS-F1/F2 1
R42 NCS JO2
| 4
R4S NCS JOB 22
R46 .
i Reserve 3
R4S
vea
1 HIS 12
Y73
‘ c? ci13 Reserve 1
: Ci4 '
B | cPSC 19
c32
: R51 AMHS-F1/F2 1
R52 NCS J02 28
i . 4
R5S NCS Jo8
R56.
i Reserve 3
RS8
| .- 64 = 2x32 1312
| M21 Reserve 2 IMidpoInt '
M22 ‘
R61 AHS-F1/F2 1

See tootnotes st end of figure.




130

I LUDRNRIY Y o~

- -~ -

FIGURE E-1. Reservation of USU’s for the 461-Area Sample Design SR pSuU's—Continued

USU assignment Number of USU's allocated
Type of hit — UsSuU’s avanl;ble
initial Current Total for Between Between b_etween hits
assignment assignments survey midpoints hits?!
1 @2 3) @) (5) 6) o
C2—Con. R62 QHS 2
. R63 22

R64

. Reserve 5
R68
' Y84

' * HIS 12
?l Y73

Al A29 NCS-JO1 1
~A30

. CPSA 19

+ The comoutation of ths hgute s qven mn app  E.
2 thts. 1 312 USU s apart are aliocatedA A C A A C etc
3 8dpounts located 10 - 1312°2 = 666 USU s beyond A-and C-hits

from the sampling frame. The shght increase in sampling error
expected because of this deviation from a strictly applied system-
atic sample is consdered acceptable in return for the simplifica-
tion of the sampling process that 1s possible.

Conflict in Designating Random Starts

The designation of 3 sample of adjacent USU's. in practice.
represents 3 systematic sample with the initial random start

increased (or decreased) by 1.00 in every PSU. This practice is
some conflict with the procedure given n appendix B, p. 11
where formula (B/1) shows the random starts are somewh
different. :

To illustrate this. consider two hypothetical PSU’s in the
design; the first PSU in the selection order is assumed SR w
the within-PSU ssmple selected at 1 in 1.968. the second P*
in that selection order is assumed NSR with subsampling at 1
196.8. Assume that the parameters used in formula {B-1)
these PSU’s are—

Parameters Symbol PSU No. 1 PSU No. 2
Within PSU samphing intervals . . ... .. ... - w 1.968 1968
tniual random starts consisted with formula icn RS 100 . 1.00
Number of USU’sdesignated . . . ...........-.- -~ my 30 {X)
Total measures in the ED category in the PSU....... M1 59,031 xX)
Sample designation number of last selected ED . . . .. D4 57,073 X)

X Notapplicable.
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FIGURE E-2. Reservation of USU's for the 461-Area Sample Design NSR PSU’s in A- and C-Design Samples

USU assignment Number of USU’s aliocated
T  hit USU’s available
ype of i Initia} Current Total for Between Between between hits
assignment assignments _survey midpoints hits '’
m {2) (3) (4) (5) (6) (7
Y84
! HIS 12
Y73
A2 A29 NCS-JO? 1
A30
J CPS A 19
A48
R AHS-F1/F2 1
R12 NCS JO3
i 3
Ri4 NCS JO7 36
R15 64 =2x 32 Phi(‘—szsi)
H Reserve 4
R1B
T3
T QHS 8
T6
M1 Reserve 2 I Midpoint
M2
R21 AHS-F1/F2 1
R22
4 Reserve 7 22
R28
!
|
' Y84
1 HIS 12
Y73
a c13 Reserve 1
Ci4
| - CPSC 19
B c32
£ RS1 AHS F1/F2 1
b “hlnmnmddﬁm
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FIGURE E- 2 Rosorvanon of USU’s for the 461-Area Sample Design NSR PSU's in
: A- and C-Design Samplos—Commued

USU assignment Number of USU's allocated ;
T . USU’s available
vpe of hit Initial Current Total for Between Between between hits
sssignment assignments survey midpoints hits?
n 2} 3) (4) {5) {6) n
C2—Con. \ RS2 NCS J02 28
- 4
RSS NCS JO8
R56 ‘
. Reserve 3
RS8
= 196¢
M21 Reserve 2 - IMdpoint
M22
R61 AHS-F1/F2
R62 QHs 2
R63
R64 : ’ 22
i Reserve 5
R68
Y84
1 HIS 12
Y73
A2 A29 NCS-JO1 1
A30
i CPS A 19

* The computaton of thes figure 13 grven wn app. E.
2 Mits v assgned shernately 10 A and Csamples
3 Muipowws located 10 « nmrunmm USU's beyond A-or C-iuts

A random start of 1.0 in PSU No. 1 leads to the assignment of rounding the noninteger starts to the nearest integer. the secc
USU numbers to the Samples given in columns 1 and 2 of USU in PSU No. 2 would be used for all Samples correspond’
table £-1. in the procedure actually used. formula (B/1) deter- t0 the column 3 computed starts of 1.5, 1.6.. .24 ie.
mines the Sirst (A29) hit in PSU No. 2, but the other sample hits Samples A34 through A43
for PSU No. 2 are assigned consecutively from the A29 hit. 8s
indicated in column 4 of table E-1. if formula (B/1) is applied to
determine PSU No. 2 starts for each of the 1.968 different Sam-

s BY TYPE
ples it is possible 90 select from PSU No. 1. the values given in RESERVATIONS IN SAMPLE PSU’s, B
column 3 rather than column 4 would result, However. the
column 3 values imply that some USU's would be used more The specific pattern of reservations of USU's for 3 survey

than once. and this result is unscceptable. For example. by pends on the sample design and whether the psuisSRorN
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FIGURE E-3. Reservation of USU’s for the 461-Area Sample Design NSR PSU’s in A-Design Sarpple

USU assignments

Number of USU's allocated

USU’s available

Type of hit Initial Curremt Total for Between Between between hits
assignment assignments survey midpoints hits '
) 2) (3) 4) (5) {6) (7
Y84 »
i HIS 12
Y73
A A29 NCS-JO1 .
A30
1 CPS A 19
A48
Rt AHS-F1/F2 1
R12 Jo3
! NCS 3
R14 JO7 40
R15
| Reserve 4
Ri8
Y84 80=2x40 ! Phi(1968)
° HIS 12
Y73
M Reserve 2 2 Midpoint
M12
R21 AHS-F1/F2 1
R22 Jo2
. NCS 4
R25 JO8
R26 22
. Reserve 3
R28
Y84 .
T HIS 12
~— Y73

$o footnotes at end of figure.
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FIGURE E-3. Reservation of USU’s for the 46

1-Area Sample Design NSR PSU's in A-Design Sample —Continue

USU assignment

Number of USU's allocated

Type of hit USU’s availabd!
Initial Current Total for Between Between between hits
assignment assignments survey midpoints hits '
(1) 2) 3) {4} (s) (6) n
A A29 ‘NCS-JO1 1
A30
CPSA 19

' The computation of 1tus hgure 1s grvenwn app €.
2 Midpoints located (1.2) PM\' 1968) USUS beyond A-twt

TABLE E-1. Random Starts to Assign Matching
Sampies in Two Hypothetical PSU’s

PSU No. 2
cPs
PSU No. 1 Calculated .
. Samples tsom formula Usod‘m
Py practice
" 2 3 ()
A29 1 10 1
A30. 2 11 2
F 3 12 3
A32. . .. .. 4 12 4
A3 .. 5 14 5
Al 6 18 6
M3 15 24 15
AB. .. 20 29 20
)

196 208 196
197 206 x)
1.959 1968 )
1.960 1 x)
1.961 2 x)
1.968 9 x)

The following features of the A-and C-designs used in the
influence this problem:

e The total sample USU'sinall PSU'sina C-design sam
1/2 the number in the A design.

e The same PSU’s are SR in both the A-and C-designs.

e The number of NSR PSU’s in the C-design is one-he

" number in the A-design.

e Some PSU's are NSR and in sample for both A.and
signs; within each of these PSU’s. the probabil
selecting the USU's is the same for the A- and for *
design sampies.

Reservations in SR PSU’s

The foregoing features of the A-and C-designs mean th
out of every three selections in SR PSU’s (aiso calied hits
be allocated to the A-design sample: the third hit is used °
C-sample. {See fig. E-1.) This pattern of hits is shown inc
{1) where the two A-selections are identified as the Al z
hits; the third selection, the C-hit.

The remaining columns of figure E-1 are explained by ¢
ing the entries appesring for the A1 hit. Columns (2) ¢
show that USU’s identified as Sample A29 and origin:
signed to the CPS have been reassigned to the Nationa
Survey and are identified as Sample JO1.' This same re
ment appears for the A29-A2 hit. The first USU for the
labeled “C13" in column 2 and originally intended &t
sample associsted with the original sssigment for A29. h:
reassigned to the reserve (the National Crime Survey use:
design sample only). An entry of “reserve” in column 3
that the USU is not currently assigned and is available f
ture survey. Other entries show that Samples A30 throu
are reserved for the use of the CPS for the Al and A2 se’
and & similar set, C14 through C32. following the C-sel

1This resssignment was made before any of the sample USU's »
viewed.
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FIGURE E-4. Reservation of USU's for the 461-Area Sample Design NSR PSU's in C-Design Sampie

USU assignments Number of USU's aliocated
. USU’s available
T
ype of hit Initial Current Total for Between Between between hits
assignment assignments survey midpoints hits'
(1) (2} (3} (4) (5) (6) 7
713
I QHS 8
76
Cc c13 Reserve 1
C14
i CPSC 19
C32
R51 AHS 1 28
R52
i Reserve 7 56=2x28 Pl 1968)
RS8
i
M21 Reserve 2 “2Midpoint
M22
R61 AHS 1
R62 QHs B 2
R63
R64 18
) Reserve ‘5
R68
113
QHS 8
76
c c13 Reserve 1
C14
¢
* The computation of ties figure 15 given mepp. E.

2 Muipoints located 10 - 'MHQGG ‘21 USU's bevond C-ha

Tw 19 USU's following the A29 hit are followed by USU R11,
Row assigned to the Annual Housing Survey. Samples F1 and
F2. Similarly, USU's R12, R13, and R14 have been assigned to
the National Crime Survey and are followed by four USU's (R15-

18). not currently assigned to any survey.
All of the five sample surveys in this illustration were originally
hed to incorporate some form of routine rotation of sample

USU's. For the CPS, the samples start with the lower numbered
USU’s and are replaced by larger numbers {(e.g.. A30 is replaced
by A31, etc.). The direction of replacement is indicated by the
numbering of Samples for the surveys and is also shown by the
arrow in column 2 .

Column 7 records the total number of USU's between the
hits: this number is a constant (1.312) for all SR PSU’s. Column
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6 records the number of different sample USU’s between each
hit in which interviews are conducted during the life of the sam-
ple design for the five surveys listed at the beginning of this ap-
pendix on p. 127. {The computation of the required number of
USU’s between hits is discussed on this page.

Column 5 records the number of USU's reserved between
each hit and 3 point following the hit called the midpoint. The
midpoint is involved in determining the entry for column 6. For
SR PSU's. midpoints are located halfway to the following hit plus
10 USU's: e.g.. the midpoint is 666 USU's (10 + 1.312/2) after
the A1 hit and 1.312-666 = 646 USU's before the A2 hit.

Reservations In NSR PSU’s in Both A- and
C-Design Samples

The reservation of USU's for surveys for the group of PSU's
in the A- and C-design samples simultaneously is recorded in
figure E-2 in the same way as for self-representing PSU’s in fig-
ure E-1. However, the (ollowing distinctions must be recognized.

The A-and C-samples have been designed so that an NSR PSU
in both the A-and C-samples simultaneousily will have the same
within-PSU sampling interval for both designs. For this reason.
the sampling interval {the number of USU’s between the hits) is
2 Pp,; (1.968/2), where Py is the probability of selecting the hi-th
PSU in strawm h. (See table 11-4.) Column 1 of figure E-2
shows that the hits are assigned alternately to the A-and C-de-
signs. There is equal spacing between the A-and C-hits.

Midpoints for this set of PSU's are focated half way to the
following hits plus 10 USU's; e.g.. the midpoints aher the A-or G
hits are

10 + (1/2) Py,; (1.968/2). = 10 + Pp; (492)

USU'sand
Pri (1.96872) - 10 — Py, (492) = Ppy; (492) - 10

USU's before the C-or A-hits.

As shown in column 6 . the spacing between the A-and C-hits
must be at least 64 LSU's to provide for all samples over the
decade. (See the computation of the required number of USU’s
between hits on this page. Consequently, the sampling interval
between the two A hits must be at least 128 USU's (2 times 64).
if the PSU is so small relative to its stratum population that the
sampling interval within the PSU is less than 1 in 128. the PSU
will be exhausted before the decade. (See the replacement of
PSU'sin ch. tll on p. 25)

Reservations in NSR PSU’s In The A-Design Sample

The explanations given for figures E-1 and E-2 spply to figure
£-3 a3 well. The location of the midpoint for this class of PSU’'s
has 8 definition differing from all other PSU's: it is half way to
the next hit.

The discussion on the computation of the required number of
USU's between hits shows that 3 minimum of 80 USU’s be-
tween the two A-hits is required 1o avoid exhausting all USU's in
the sample PSU before the decade. :

Reservations In NSR PSU’s in the C-Design Sample

The explanations given for figures E-1 and £-2 apply 1o figure
£-4 as well. The midpoint is located 10 + P, (1.968/2) USU's
beyond the C-hits.

The following discussion shows that PSU’s of this category
must have a within-PSU sampling interval of at least 56 to avoid
exhausting the PSU before the decade.

COMPUTATION OF THE REQUIRED NUMBER
OF USU's BETWEEN HITS

it is necessary to determine the number of USU’s availsbie ir
each PSU for assignment to the surveys planned. PSU’s with an
insufficient number of USU's sre subject to replacement. {See
the replacement of PSU’s in ch. 111, p. 25.) As will be seen. the
number of USU's available depends on whether the PSU is S
or NSR and on its being in sample in the A-design. the C-design
or in both designs.

The concept of the midpoint is involved in these computation
and developed in the following manner. Early in the planning ¢
the A- and C-design samples, 8 method of providing 8 double:
CPS sample for interview in March of each yesr was under cor
sideration. For this purpose. it would appear reasonsble o assig:
the two needed USU's? exactly half way between each A- an
C-sample hit; thus, at the beginning of the decade. thers woul
be equal spacing between the CPS USU’s snd the addition:
USU's interviewed in March. However, because the addition:
USU’s would not rotate like reguiar CPS USU's. the hits woul
be irregularly spaced by the end of the decade (when the CP
would be using Samples A48 and C32). Becsuse of this. th
USU's for doubling the sample were relocated to reduce the ir
pact of the spacing problem. These locstions are calied the mic
points and have separate definitions that depend on the kind ¢
PSU. Although the survey thst would double the sample eac
March has not been implemented., it has left its mark on the sy:
tem of allocating USU's to the samples.

The required number of USU's is computed by 8 three-ste
process for all PSU's in each of the four types of PSU. given
figures E-1 through E-4.

Determine the half point that divides the interve
between hits into two equal halves (note that the |
cation of the midpoint does not necessarily halve t!
interval).

Determine the number of reservations in the he
interval with the largest number of reservations. ¢
this number R. . .
Use R to determine the required number of usSL
between hits.

First:

Second:
Third:

Since figure E-3 represents the simplest case. it is descrid
first.

NSR PSU’s In The A-Design Sample

For these PSU’s. the midpoint is defined so that it oxsc
haives the interval between hits. The total USU'S rese

2 These are the USU's abbrevisted ss M and discussed on - 127,
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each of the hall-intervals is recorded in column 5 of figure E-3.
The larger of the two entries is 40 reserved USU's. A complete
interval. therefore. requires B0 USU's. the entry in column 6 . If
1.968 (Pp;} < 80. the PSU will be invoived in replacement.

Seti-Representing PSU's

The midpoint for these PSU's is defined 10 units beyond hatf
the interval. Column 5 of figure E-1 shows that there are 28
USU’s assigned between the A1 hit and the first midpoint, and.
therefore, 28-10 = 18 assignments in the first half-interval after
Al. The complete set of reservations for the six half-intervals
from A1 to the next A1 seiection. assuming all USU's in figure
E-1 are assigned 1o a survey. is—

Altohalfpoint........_..... 18
Haltpointto A2 ............. 32
A2tohalfpoint.............. 26
HatfpointtoC............... 32
Ctohalfpoint ............... 18
Halfpointto AY ............. 32

The largest of these half-intervil roservniohs is 32: therefore.
the interval between the Al. A2, and C-hits can be no less than

64. As all SR PSU's will have intervals of 1.312. there is clearly
no danger of exhausting all USU’s in SR PSU's.

NSR PSU’s In The A- And C-Design Samples

The number of reservations in the four half-intervals from the
A to the next A-hit (fig. E-2) are—

Atwhalfpoint . ............ .. 26
HalfpointtoC............... 32
Ctohalfpoint ............... 18
HalfpointtoA....... ... ... . 32

The largest of the half-interval reservations is 32: thus, the
AC interval is 64, and the interval between A-hits is 128B. if
Ppi (1.968) < 128, the PSU will be involved in replacement.

NSR PSU’s In The C-Design Sample
The numbers of reservations in the two half-intervals .are

18 and 28: thus. the interval between C-hits must be 56. If
Phi (1.968) < 56. the PSU will be involved in replacement.




Appendix F.
MAINTAINING THE DESIRED SAMPLE SIZE

INTRODUCTION

Each of the separate, continuing operations involved in select-
ing the sample, conducting interviews. and preparing estimates
from the CPS has been reviewed and made as efficient as possi-
ble over the course of the nearly 40 years the CPS has been in
existence. One reaction to change in survey conditions, such as 8
further cost restriction, is to modify the sample size within the
existing design. Two common examples of this are the need
periodically to reduce the overall probability of selection so that
a constant sample size is maintained with the continued growth
in tota! population and to occasionally reduce the sample size to
meet a revised budget or to remain within 3 fixed budget when
CPS costs increase eisewhere. The CPS sample size is reduced
by deleting one or more subsamples of USU's that have been
designated for this purpose as a part of the original CPS design.

The problem of incorporating 3 substantial increase in the CPS
sample size is handled by other means.

SAMPLE REDUCTION

National Sample

The original sample of USU’s for Samples A28 and C13 can
be identified as the sum of 101 subsampies. These subsamples
are called cut groups and are used for the systematic reduction
of the total CPS national sample. The number of cut groups
chosen {i.e.. 101) is rather arbitrary except that it needs to be 8

number prime to 8. the number of rotation groups. because cut
groups were assigned without regard to rotation group.

All USU’s (except Cen-Sup) have & cut group identification
number. Except for permit USU's. the number was assigned 1o
the USU when Samples A29 and C13 were selected. The num-
ber, once assigned to 8 USU. is retained for all matching USU's
in subsequent samples’ Permit USU's are given cut group num-
bers as they are selected. The treatment of Cen-Sup USU's
is discussed on page 139.

The cut group number was assigned by first sorting USU'sina
specific sequence and then numbering them 1 through 101 re-
peatediy through all USU's. The sort sequence is—

1. Census region

2. SR and NSR

3. SMSA/non-SMSA
4.C.B.U.andR

§. PSU order of selection?
6. Hit number ?

A reduction in the national sample can be easily accomplishec
by deleting afl USU's in one Of more cut groups. Thus. if there arc
k cut groups remaining in sampie at some time, the sample ma:
be reduced by 1 in k by deleting one of the k cut groups. Cu
group numbers 8re chosen for deletion in a specific sequenc:
designed to keep the deletions spaced out as evenly as possible
P —

1 A USU made up of housing units sdjscent 10 units N 8 second USU is calle
s match. (See app. E, P. 127.)

2Seeapp. 8.

TABLE F-1. Basic Weights for A-, C-, and Combined A- and C-Design National Samples

Basic weights
National First month Cut groups
samples in sampie remaining A-design C-design Combined A- am
) sample sample C-design sample’
) @ (3) @) (s) (6
A29/C13 .. ... .eeoa.- X 101 1968 0000 3936 0000 131200
A30/C18 .. ... ... Dec 197 96 2070 §000 4141 0000 1380.33
A31:/C15 Aug 1972 95 2092 2947 4184 5895 1394.86
A32/C16 . : Apr 1973 93 21372903 4274 5806 1424 86
A33/CIT .. e e Dec 1973 91 2184 2637 43685274 145617
A34/C1B ... ... ..o Aug 1974 89 22333483 4466.6966 1488.85
A3S/C19 ... . . eono-s Apr. 1975 89 22333483 4466 6966 1488.8¢
A36/C20 ... .. -o.--. Dec 1975 89 2233.3483 4466 6966 148885
A37/C21 .. ... oo Aug. 1976 88 22587273 4517 4545 1505.8!
A3B/C22 .. ... Apr. 1977 88 2258 7273 4517 4545 1505.8!
A3S/C23 ..o Dec 1977 85 23384470 4676 8940 1558.9¢

X Not apphcabie
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The system of deleting USU’s from the sample and adjusting
the basic weights for the surviving USU's is followed for all seg-
ments except the Cen-Sup. For this group of segments. USU's
are never deleted in the reduction process. The reduction is
handled by modifying the weight adjustment factors that are rou-
tinely applied to each Cen-Sup USU during estimation.

Suﬁplemoml Samples for the States

The same system for identifying USU's in the D-design sam-
ple in terms of cut groups was incorporated in the sampling
procedure. These cut groups were intended for use in reducing
the State supplemental samples. However, it was realized that
the sampile requirements and rates of population change would
differ by State: therefore. it would be futile to specify 8 common
cut group number to be deleted over 3!l State D-design samples.

-Thus. although the system is available for reducing 2 State sup-

plemental sample. it has not yet been used.

Since State supplemental samples were selected for use while
national Samples A33 and C1 7 were involved, the State samples
have been assigned to 91 cut groups. 3 number consistent with
the surviving groups in Samples A33/C17.
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CPS estimates to be understated: however. in light of the reta-
tively few USU's involved. the biases are not serious.

Failure to Inciude All Large USU’s in the REU

it is only during the period originally assigned for interview
that USU's discovered 1o be in excess of 100 units are put into
the REU. The rotason chart tfig. ill-1) shows that this covers
eight interviews assigned over a period of 16 months. Because of
the definition. USU's that grow to exceed the 100 urt limit after
being retired from the CPS in the regular rotation are not included
in the REU.

H the rotation chart is extended. it will be seen that the eighth
month of interview of the eighth subsample from a large USU in
the REU will occur in the 724 month, counting from the month
the USU first entered the sample in regular rotation. Ouring the
§6-month period (given by the ditference of 72-16 = 56). other
sample USU’s in the origina! rotation group could have become
large but will not be in the REU and, therefore. will not be repre-
sented by a subsample of units for interview.

This bias could be eliminated by periodically. during the 56-
month period. canvassing USU’s no longer in sample and. for
those USU's found to be large, applying the rare events proce-
dure for the balance of the 72-month period. This is not being

donerpﬁmarily because of the additional cost and the inconvem-
ence of administering the additional visits. ’

Introduction of New Redesign

As indicated in the definition, we need to have the REU com-
prise the accumulation of large USU's over eight CPS Samples
to have subsamples of units from these USU's included in the
sample without special weights. But, while a new sample design
ts being introduced and before eight Samples have been used.
special weights are needed until the necessary sccumulation is
compieted. However. some of the weights required for this rea-
son are unacceptably large.

A general rule limits any single adjustment to the basic CPS
weight' for a USU to a factor no greater than 4.0. The objective
is to control the variance. if necessary, at the expense of admit-
ting some small bias. The extent of bias introduced in the REU
procedure is not large and may be inferred from table G-1. The
table shows the theoretical and the actual special weight factors
assigned to subsamples of units from USU's that are large
enough to become members of an REU and are interviewed in
the first eight samples.

1 CPS basic weights are discussed in app. F

TABLE G-1. Special Weights for Subsamples of Units From the Rare
Events Universe, by Sample

National samples' State Special weights
supplemental ™ icall

Phase l areas | Phase Il areas samples :::::::; v Actually used

A30/C14 A30/C14 D34 2758 40
3A31/C15 2758 40

A31/C15 4A31/C15 D35 375 375
A32/C16 AJ2/C16 D36 25 2.5
A33/CV? A33/C17 D37 1875 1875
A34/C18 A34/C18 D38 15 15
A3S/C19 A35/C19 D39 1.25 1.25
A36/C20 A36/C20 D40 10714 10714
A37/C21 A37/C21 D41 10 10

'Seech 1 p. 22, for discussion of sreas wn phase | and phase Il
2Mammum wngh assigned 15 4 0
3For mterviews in phase 1 1n August 1972-June 1973
‘hmmmumAM 1973-June 1974
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Appendix H.
RULES FOR USUAL PLACE OF RESIDENCE

INTRODUCTION

The following rules and examples that define and illustrate the
usua! piace of residence of a person in 8 sample unit have been
adapted from the CPS Interviewsr’s Reference Manuval, CPS-250
{39.ch 31

The uswal piace of residence is ordinarily the place where 2
person usually lives and sleeps. A usual place of residence must
be specific living quarters held by the person 10 which he is free
10 return at any time. Living quarters that 8 person rents or lends
to someone eise are not considered his usual place of residence
during the time these quarters are occupied by someone else.
Likewise. vacant living Quarters that & person offers for tent or
sale during his absence are not considered his usual place of resi-
dence wiwle he is away. The following rules illustrate how this
concept is applied; the table on page 143 summarizes these
rules.

¢ RULES
Families With Two or More Homes

Some families have two or more homes and may spend part

of the time in sach For such cases. the usual residence is the
-place in which the person spends the largest part of the calendar
yoor. Only ons unit cen be the ususl residence. For example. the
Browns own the home in the city and live there most of the year.

They spend their summer vacation st their beach cottage. Neither

house is rented in their absence. Assuming the Browns are occu-

pants of 8 housing unit in sample. and—

® The Browns are at the beach cottage. report the beach cot-
tage 3s “occupied by persons with usual residence eise-
where™; if the city home was in sample. the unit would be
reported as “temporarily absent.”
® The Browns are a1 the city home. interview the Browns at
their city home: if the besch cottage was in sample. it
* weouid be reported as “vacant seasonal.”

Seamen

Consider the usus! place of residence for crew members ofa
vesse! 10 be their homes. rather than on the vessel, regardiess of
the length of their tours and regardiess of whether they are at
hosne or on the vessel at the time of the visit {assuming that they
heve no ususl piace of residence eisewhere).

Other Occupants

A mail address alone does not constitute 8 usus! place of resi-
dence. Usual residents not only include members of the family.
but may aiso include—

® Lodgers
® Servants

- they are stationed in the locality and usually s

e Farm hands
e Other employees who live in the unit and consider it t

ususl place of residence

in addition. usual residents include persons who live in
sample unit but are tgmporarily absent. such as—

Unmarried children away at school

e Persons traveling on business

¢ Railroad men

o Busdrivers

o Persons visiting. on vacation. or temporarily in hospital

Persons With No Usual Place of Residence Eisewhe

Persons with no usua! place of residence eisewhere are
interviewed at the sample unit. Such persons include r
migrants. persons trying to find permanent living quarters
persons staying temporarily in the unit who have no other
of their own.

Entire households with no usual place of residence else
include persons who have rented or lent their usual living
ters 10 others and are traveling or temporarily staying in ar
unit. Often. such people offer their usual living quarters fc
or sale. sometimes as furnished units. during their absence.

Citizens of Foreign Countries Temporarily in the
United States

Determine whether to interview citizens of foreign cou
temporarily in the United States according to the following

1. Living on premises of an embassy. Do not interview ¢
of foreign countries and other persons who are living
premises of an embassy. ministry. legation. chance!’
consuiste.

2. Not living on premises of an embassy. interview citi.
foreign countries and members of their families tem(
in the United States and not living on the premise
embassy. etc.. only if they are students or are e
here snd have no usual place of residence elsewher.
United States.

Interview citizens of foreign countries. permane
ing in the United States. but not on the premise
embassy. etc.. if they have no usual place of residen
where in the United States. However. do not list ¢
view foreign citizens merely visiting or traveling
United States.

Members of the Armed Forces

Consider the usual place of residence for member:

Armed Forces (either men or women) as the sample hou:
feep in the

unit.
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TABLE H-1. Summary Table for Determining Usual Place of Residence

Include as membes of
h
Persons associated with the sampie unit . e ramele unn

Yes No

PERSONS STAVING IN SAMPLE UNIT AT TIME OF INTERVIEW

Any person n ur. mcluding members of family lodgers servants wisitors etc ‘
Ordinanily stay heve ail the ume isleep here) Yes
Here temporardy—ap ving Quarters held for persons elsewhere ' Yes
Here temporaniy—iving quarters held for persons eisewhere ' No

in the Armed Forces
Stauoned o tiws locahty usually sieep heve

Yes
Temporarsly here on lesve - siationed eisewhere

No

Students — Here Semporanly attending schoot - hving quarters heid lor person eisewhere
Not married aor accompaned by own famuly No
Marred and accompanted by own famuly Yes

ABSENT PERSONS WHO USUALLY LIVE HERE

Inmaes of specrhed wssautons - absent because inmate in 3 specihed institution regardiess of whether or not
" veng quarrers hetd for person here No

Persons temporardy absent On vacation. in general hospntal etc hincluding veterans facikties that are general hospitals) -
lnnng Quariers held here for person Yes

Absent = connecnon with ob
. Lwing quarters heid here for Person —temporanly 3bsent wiule on the road in connection with jobte g traveling
sdlesmen radioad men bus duvers) ) ) Yes
Lrwing quarsers heid here and eiséwhere for person but comes here infrequently (e g construction engineers) No
Lrving quarzers held here at home for unmarned coliege student working away from home during et school on Yes

in the Armed Foues—wem members of ths household 31 ame of nduction but currently stationed elsewhere No

n 5Chool ~— awey semporanty attenchng school. kwving Guarters meid for person here
Not marnied nor accompaned by own tamuly Yes
Mamed and accomparsed by own Tamuly . No
Attending school overseas - No

- EXCEPTIONS AND DOUBTFUL CASES

Persons with 1wo concurrens residences
Reguiarly sieep greater part of week n another focality ‘ , No
Regulariy steep greater part of week here Yes

Citzens of foresgn counenes. semporanly m the United States
Lrwng on premees of an embassy. Marestry. legation. ch ¥ or consul ) No
Nahmmmdlﬁcmny.mmv.ﬂc -

# bving ang studying here and no usus! place of residence eisewhere sn the United Siates Yes
¥ mesely vang or traveing n the Umied States No

Student nurses fang 21 school No

“———

Students and Student Nurses Interview a married student living with his wife and family in
the locality where he is attending school and not st his parent’s
home.

Unmarried students temporarily sbsent. st school. coliege. or Do not consider any student who is attending schoo! over-

"2 Of commercial school in another locality. are interviewed at seas. at the time of your visits. as a household member. How-

Usual place of residence and should not be interviewed in ever. if he is in the household at the time of interview {e.g.. home

e locality where they are attending school. A student who has on summer vacation) and has no other place of residence in the
," home Permanently should be interviewed where he is living. United States. count him as a household member.
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Since student nurses are not students in the usual sense be-
cause they generally live year round at their place of training. the
rules applicable 10 other students do not apply. interview a stu-
dent nurse as a resident of the hospital..nurses’ home. or other
place sn which she lives while receiving her training. even though
she may have 3 home eisewhere that she occasionally visits.
Similarly. if she were living in 3 nurses’ home, she would be inter-
viewed as a resident there. If she is iving at home while in train-
ing. interview her at home.

Persons With Two (’bncurreﬁ Residences

if a person sleeps part of the week in one place and part in
another, enumerate him in the unit in which he sleeps the greater
part of the week.

Persons in Vacstion Homes, Tourist C:;)ins. or Traile

Interview persons living in vacation homes. tourist cabins
trailers if they usually live there or if they have no usual reside
elsewhere. Do not interview them if they usually live eisewh

inmates of Spociﬁe& institutions

Persons who are inmates of certain types of institutions 2
time of interview are not considered members of the sample
They are usual residents at the institution.

These institutions include the following types:

o Correctional institutions

Homes of the aged. infirm or needy

Mental institutions

Nursing. convalescent. and rest homes

Other hospitals and homes providing specialized care




Appendix I.

SUPPLEMENTAL SURVEYS USING THE CPS SAMPLE IN
1975 and 1976

INTRODUCTION

During calendar years 1975 and 1876, the CPS interviews
included supplementary questions on the following topics. The
supplementary questions were directed at sample households in
all eight rotation groups in the A- and C-design samples. uniess
otherwise specified. Interviews for the basic CPS began in D-
design sample households for selected States in September,
1975 after this time. the supplemental questions were asked at
households in the A-, C-, and D-design samples. unless indicated
otherwise. The publications for these topics are not always based
on the full sample.

1975 SUPPLEMENTAL SURVEYS

January  No supplsment

(Department of Health, Education, and Welfare,
DHEW. National Center for Education Stausucs,
NCES)—A seot of screening questions are added
to CPS to identify a sample of preschool. child
care institutions. The schools were later contacted
by a mail questionnaire. independent of the CPS.

Annusl Demographic Supplement—S$ponsored
annually by the Buresu of the Census and the
Bureau of Labor Statistics {BLS). 10 obtain data
on family characteristics. household composition,
reistionship to head. marital status, migration of
the population since March 1. 1970, income from
il sources during the previous calendar year, in-
formation on weeks worked (whether worked full
time or part time). time spent looking for work or
on fayoff from 8 job. and the occupation and in-
dustry classification of the job held longest during
the year. The sample is suppiémented by about
2000 wnits 31 which households of Spanish origin
were residing in the preceding November.

Fobruaﬁ

March

Food Stamp Recipients (DHEW)—The cost and
value of food stamps received by any household
member during the first three months of the cal-
‘endar year is asked and the number of months in
the previous calendar vear when a household
member purchased food stamps.

1. Survey of Muhiple Jobholding and Premium
Pay—Sponsored by the BLS to obtsin in-
formation relating to incidence and charac-
teristics of persons working at more than
one job during survey week, to determine
whether wage and salary workers reporting
more than 40 hours of work during the ref-
erence week received premium pay for their

May

June

July

August

September

October

overtime hours, and to measure the extent
of usual overtime work. in addition. data on
the beginning and ending hour of work,
usual number of days and hours worked dur-
ing a week. the hourly wage for hourly work-
ers, and labor union membership for wage
and salary workers are collected.

2. Adult Education (DHEW. NCES)—For per-
sons 17 years oid and over who have partic-
ipated in some form of aduit education in
the past 12 months; type of activity, reasons
for participation, sponsorship. method and
place of instruction. length of participation,
source of payment. and type of credit re-
ceived are asked.

Marital and Birth History and Birth Expectations
(DHEW. National Institute of Child Health and
Human Development, NICHHD)—Study includes
dates of first and most recent marriage, number
of children ever born, and dates of birth and future
birth expectations. Birth history is asked of never-
married women in the one outgoing rotation
group only.

Survey of Languages (DHEW, NCES)—Questions
concerning place of birth. mother tongue. usual
and other languages spoken, and difficulty of
speaking or understanding English for persons 4
years old and over.

Food Stamp Recipients (DHEW)—Survey of re-

ceipt of food stampe during the previous 12
months, cost and value of stamps received in the
most recent month, receipt of other transfer pay-
ments. monthly income. and housing expenses.
This is a repeat of an earlier survey conducted in
August 1974 and is more detailed than the April
or December 1975 surveys.

National Immunization Survey (DHEW. United
States Public Health Service)}—To obtain current

data measuring the extent of protection against

polio. influenza. diptheria, whooping cough. teta-
nus. measles. mumps. smalipox. and chicken pox.

Also measured are the incidence of diabetes and’

chronic heart and lung conditions. Based on ques-
tions in six out of the eight rotation groups.

School Enroliment Survey (Census. BLS, NCES)
—To obtain information on school enroliment (in-
cluding junior college enroliment). dste last at-
tended school. date of high school graduation,
and future educations! plans of high school seni-
ors. Basic enroliment data are provided for per-
sons 3 years old and over for households in the
A-.C-, and D-design samples.

P
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November

December

January
February
March

May

Survey of Eamnings (BLS)—Study of current earn-
ings of wage and salary workers using more spe-
cific questions than used in the May survey.
Respondents are to report specific wage rates
tather than estimates of weekly earnings. For four
rotation groups {in the returning portion) of the A-
design sample the regular household respondent
is used. for the C-design sample, the interviewer
interviewed the respondent for himself. Inter-
views of the supplementary guestions were
omitted for the other haif of the A-design sample
snd for all D-design sample units.

For all households in the A-. C-. and D-design
samples:

1. Farm Wage Workers Survey (U.S. Depart-
ment of Agricuiture)—An annual survey of
total farm days and wages. total nonfarm
days and wages. chief activity during the
year, and migratory status of hired farm
workers.

2. Food Stamp recipients (DHEW)}—One ques-
tion concerning food stamps purchased by
household members during November
1975.

1976 SUPPLEMENTAL SURVEYS

No supplement.
No suppiement.

Annusl Demographic Supplement—(See March
1975 ksting. except the reference date for migra-
tion questions is March 1975.)

Food Stamp Recipients—(See April 1975 listing.)

1. Survey of Multiple Jobholding and Premium
Pay—{See May 1975 listing.)

2. Survey of Jobsearch Activities of the Em-
ployed {BLS]—Persons who have been em-
ployed at their present job for 4 weeks or
more are asked if they have looked for an-
other job during the past 4 weeks. and. if so.
the methods they have used and the main
reason they are looking.

3. Survey of Jobsearch Activities of the Unem-
ployed {(BLS)—To obtain information on the

June

July

August

September

October

November

December

kinds of jobs unemployed persons are see
ing and the methods and intensity w:
which such persons are trying to find wor
The information is collected dwectly frc
the unemployed persons in the sample

a self-enumeration/mailback questionnair:

Survey of Children Ever Born and Birth Expec’
tions—A shorter version of the June 1975 s
plement, omitting the questions on marital hist
and birth date of each child.

Survey of Work History and Job Search Activit
of Persons Not In the Labor Force (BLS)—To «
tain data on the work experience and labor fo
attachment of persons currently not in the la
force but who indicate they would like 3 job n
or intend to look for work within the next

months. All persons of this category in hou
holds in their 4th and 8th months in sampie
July and August are in the study. Each of tt
persons is asked to complete 2 self-enumerat

mailback gquestionnaire.

1. Survey of Work History and Job Se:
Activities of Persons Not in the L:
Force —{See July 1976 listing.}

2. Food Stamp Recipients—(See August 1
listing.)

National Immunization Survey—(See Septe:
1975 listing.)

Schoo! Enroliment Survey—Similar « the st
in October 1975, however, new questions a:
cluded concerning types of vocational tra
and relationship of such training to a job. C
tions concerning future education plans of
school seniors. included in 1875, are deleted

National Voting Survey—This is a biennial s:
to obtain information on voter participatior
registration by demographic characteristics
ressons for not voting or registering are obt
as is information on voting activities in pre
elections.

Survey of Farm Wage Workers—Similar t
survey in December 1975. New question

_ added to obtain information on when wc

migrated and the States in which they worke
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Appendix J. |
ORGANIZATION AND TRAINING OF THE DATA COLLECTION STAFF

INTRODUCTION

The data coliection staf! for all Census Bureau programs is ad-
ministered through 12 regional offices by the Chief of the Field
Division with headquarters in Washington.

_REGIONAL OFFICES

Organization

The staffs of the regional offices carry out the Bureau's field
data collection programs including sample surveys and censuses.
Currently, the regional offices supervise a total staff af about
2.800 part-time interviewers for continuing current programs;
approximately 1.350 of these interviewers work on the Current
Population Survey national and State supplemental samples.
When a census is being taken, the staff becomes much larger.
The location of the regional offices and the boundaries of their
areas of responsibility are displayed in figure J-1 and on the
maps dtscussed in appendix M. Regional office areas were origi-
nally defined to equatize the office workloads for all programs.
Figure J-2 shows the average number of CPS national and State
supplemental sample units assigned for interview per month in
each regionsl office.

A regions! director is in charge of each regional office and pro-
gram coordinators report to him through an assistant regional
director. The CPS is the responsibility of the demographic pro-
9ram coordinator who has on his staff the CPS program super-
visor. The latter has a staff of three 1o five office clerks working
essentially full time on the CPS. All of them are full-time civil
service employees who work out of the census office in the
tegional office city.

The typical regional office has 75 to 100 interviewers avail-
sble for the CPS national sample; this represents a ratio of
foughly 1 in 55 of the households assigned for interview in the
CPS national sample shown in table J-1. A similar ratio spplies
for interviewers in the state supplementation. The office usually
has 12 or more senior interviewers who assist the CPS program
Supervisor in on-the-job training and observation of the inter-
viewer s1aff. Like other interviewers. the senior interviewer is a
art-time employee who works out of his or her home..

_ Despite the geographic dispersion of the sample aress. there
* 3 considerable smount of personal contact between the super-
V3ory staff and the interviewers. This is accomplished mainly
theough the training programs and various aspects of the quality
Sontrol program. For some of the outlying PSU’s, it is necessary
¥ use the telephone and written communication to keep in con-
Snual touch with all interviewers. in addition to communications
Rlating 1o the work content, there is a regular system for report-
Progress and costs.
A substantial portion of the budget for field activities is allo-
1o controlling the quality of the interviewer's work: i.e..
roup training and home study, observation. and

reinterview. During a recent 12-month period {ending September
1976). about 28 percent of the budget was allocated 1o quality
control. the remaining 72 percent was for interviewer salaries
and travel, clerical processing in the regional offices. recruitment,
and the supervision of these activities. The 28 percent does not
include the cost of the quality control function in the edit of the
interviewer's work in the regional office each month. {See ch. Iv,
p. 45.) :

Recruitment of Interviewers

Approximately one-fourth of the CPS interviewers leave the
staff each year. As a result, the recruitment and training of new
interviewers is a continuing task in each regional office.

To be accepted as a CPS interviewer. a candidate must pass
the Field Employee Selection Aid test on reading. arithmetic. and
map reading. The interviewer is required to five in the PSU in
which the work is to be performed and have 3 residence tele-
phone and an automobile.

As part-time employees. the interviewer works 40 hours or
less per week. In most cases. new interviewers are paid at grade
GS-3 and are eligible for payment at the GS-4 scale after 1 year
of expenence.' They are paid mileage for the use of their own

-cars while on the job and for classroom and home study training

time, as well as time spent in interviewing and traveling.

interviewer Training Procedures

Initial training for new interviewers—Each interviewer,
when appointed. undergoes an initial training program.

Prior 10 the first month's assignment. a home study exercise
is completed. The interviewer is given 2-1/2 days of classroom
study by the supervisor and. as a minimum. is abserved by the
SuUpervisor or senior interviewer during the first 2 days of inter-
viewing the first assignment. The classroom study includes com-
prehensive instruction on the completion of survey forms. with
special emphasis on the CPS qQuestionnaire. and the labor force
concepts that must be understood in conducting the interviews.
A large part of the classroom training is devoted to practice inter-
views that reinforce the correct interpretation and classification
of the respondent's answers.

The interviewer completes a home study exercise before the
second month's assignment and, during the second month's
interview assignment. is observed for at least 1 full day by the
supervisor or the senior interviewer who gives supplementary
training. as needed.

The interviewer completes a home study exercise and a final
review test prior to the third month’s assignment. A home study
assignment is completed before each of the sssignments in the
fourth, fifth, and sixth months. During at least 1 of these last 3

Y As of Ociober 1976, 3100 1 of the GS-3 and GS-4 salary levels are squive-
lont 10 $3.56 and $4.00 per hour. respectively.
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months. the supervisor or the senior interviewer conducts 8
1-day observation of the interviewer's work.

Training for aft interviewers—As a part of each monthly as-
signment, the trained interviewer is required to complete a home-
study exercise usually consisting of questions concerning labor
force concepts and survey and coverage procedures. Three times
8 year. the interviewers are gathered in groups of about 12 for
1 day of refresher waining. These sessions are conducted by the
supervisor with the aid of the senior interviewers: regular CPS
and supplemental survey procedures are covered.

The work of the interviewer is monitored on a continuing basis
by the regular programs of reinterview, observation. and the edit,
which is performed every month. {See ch. IV, p. 45)) The super-

visor schedules special visits for observation or classroom train-
ing for these interviewers shown to require it.

Training of Regional Office Staff

The CPS staff in the regional office is trained by the CPS pro-
gram supervisor. The training includes the same initial and con-
tinuing monthly training materials given to all interviewers. The
CPS staff activities involved in sampling. preparing interviewer
assignments, editing. and control of the survey materials are
covered by the CPS Office Manual {40).

TABLE J-1. Monthly Sample Workloads, by Regional Office

$PSU's wineh conan D des:Qn sample USU s only

Monthly assigned interviews, occupied and vacant units'
1970 census -
A . population State supplements, D-design
Regionsl office of region National sample,
A- and C-designs? Through July? September
{thousands) 1976 1976
M (2) (3} (4) {5)
Atianta 17.794 5.526 - —_—
Boston 17217 4 863 1914 1.374
Charlotte 18.071 4.856 5§34 391
Chuicago 15.738 4015 -— —_
Daltas . 20.772 5901 1470 1.162
Denver . 12.761 3.344 5.359 4074
Detrort . 20.100 5.158 21 —
~ Kansas Cay 16.987 4.646 652 624
° Los Angeles 14371 3.992 701 523
New York 17.003 4198 —_— -
Phifadelptua 18.527 4656 755 553
Seattle . . 13.371 3923 2.492 1.985
Total 203.212 55.078 13.898 10.686
Number of sample PSU's x) 461 5165 1S5
= Entry represents zero.
X Not applicable.
"See tadie IV-V kne 3
IMonthiy average for 1975
Average number of umns for Septembes-December 1975
D-design sample reduction became fully effectve in September 1976 unis sh are tor Seprtember 1976
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Appendix K.

VARIANCE ESTIMATION: CPS NATIONAL SAMPLES

INTRODUCTION

This appendix outlines the method of computing variances for
nations! estimates produced from the CPS samples. The proce-
dures are presented under three topics: The simple unbiased
estimator is used to illustrate how variances are estimated for
statistics that can be expressed as linear functions of sample
totals: the Taylor series approximation is applied to 8 more com-
plex statistic to derive its variance. under assumptions that make
it equivalent to the variance of a linear combination of sample
totals—the form of the linear expression is derived from the
formula for the complicated statistic. and the derivation of the
linear expression and the method of computing its variance are
illustrated for statistics produced by the combined first- and
second-stage ratio estimator for the CPS—formula (v/1).! The
notation usad is defined as it is introduced.

VARIANCE OF A LINEAR FUNCTION
OF SAMPLE TOTALS

The CPS unbiased estimator (ch. V) is used to illustrate the
process. The methods illustrated can be applied to any linear
estimate.

The CPS varisnce estimators presume the existence of clus-
sers of USU's. called Keyfitz clusters after the author who pro-
posed the varisnce method [26]. To illustrate. if x4 and x2 are the
estimates from two independent samples of USU's selected
within an area, we assume that

Exy = Ex2
Exyx2 = Exq Ex2

From these assumptions, it follows that the variance of the sum
(xq + x2) is given by

Varixy + x2) = E(xq — 1:2)2 x/v)

The aperator E indicates the expected value of the function over

ofl possible samples. An ares with these properties is an exam-
ple of a Keyfitz cluster.

We define clusters of CPS USU's so that these conditions hold
for CPS samples within the clusters, and variances can then be
estimated by use of expression {K/1). The definition of clusters is
somewhat different wm self-representing {SR) and nonself-
representing (NSR) strata.

The process of selecting the CPS sample of USU's within SR
strata means that any SR PSU or combination of SR PSU's will
meet the conditions of a Keyfitz cluster. One possible combina-
tion would consider all 156 SR PSU’s in the CPS as one Keyfiz
cluster. However. 38 number of considerations. including the ad-
vantage of increasing the number of degrees of freedom in the

1 The additional VEriance eshimation procedures for the composite estimator
are covered in (381 ’

variance estimate, suggest there should be a number of sma
more geographically homogeneous clusters. For SR strata.
Keyfitz clusters have been defined. each about equal in size
with a population about 2.4 million. In the Northeast Ce:
Region. there are 17 SR Keyfitz clusters: North Central.
South. 14; and West. 10.

For NSR strata. the conditions required of a Keyfiz cluste
met by the sample in each of the 110 pairs of A-design s’
combined in the process of selecting the C-design sample.?
the section on determining the C-design sample PSU’s in c
p. 12.) Each of these pairs of strata plays the role of the K¢
cluster for estimating NSR variances for the combined A- ar
design sampies. in this discussion. however, they will be ref-
to 8s pairs of strata to avoid confusion with another group:
NSR strata. For this second grouping. the 110 pairs of
have been combined into 54 groups of strata. about equal ir
each group of strata is usually 3 combination of two, but
sionally three. pairs of strata. All PSU's in each group are
same census region. Each of the 110 pairs of NSR strata is
as 8 Keyfitz cluster when the tota! NSR vanance is estimal
the combined A- and C-design samples or for the A-desigr
ple alone. each of the 54 groups of NSR strata is usec
Keyfiz cluster when the NSR portion of the total withir
variance component is pslimned for the A-, C-, or con
A- and C- design samples or when the total NSR varia
estimated for the C-design sample only.

Estimating the Variance in SR Strata

The estimate of variance among USU’s within SR P
based on replicated half samples within the 54 Keyfitz ¢
of SR PSU's. Within each Keyfiz cluster. 8 half-sample 1
tions are selected, at random. from the 16 subsamples of
designated within each cluster for the purpose of est:
varisnces. '

Half-sample replications—To specify the half-sampi
cations. the USU’s within each Keyfitz cluster are plac
sort closely resembling the order in which they were selec
assigned to rotation group {the selection order is desc
app. B. p. 111), Each USU is assigned to one of 32
within the cluster. by using random starts and assigning r
in the sequence. 1 to 32. The numbering cycle is repeate
the cluster as necessary and carried over from cluster to
The random starts depend on the C. B. U. R category of 1
and whether located in or not in an SM SA. This system y
panels of USU’s within each cluster: each panel reflecti
tematic subsample of USU's selected by 2 process
resembling the sampling procedure employed in origina’
nating USU's and rotation groups within sample PSU's.

The USU's are assigned to panels without regard to
design or rotation group: i.e.. the 32 panels are not 8s<
USU's in rotation group 1. then in rotation group 2.
separately for USU’s in the A-design and then in the

olied salection of PSU

2 This discussion ignores the impact of contr "
sampling smong the

A) which results in some lack of indepsndence in
within the A-design and the C-design samples.
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sample. For this resson. variances can be estimated using the
same panel assignments for the A-, C-. or combined A- and C-
design samples. However. 3 consequence of this method of
assigning panels is to aliow some varniability to be introduced by
the rotation group bias ich Vil, p. 83), because there may be
some misrepresentation of rotation groups. by panel. The rota-
tion group bias may atfect the response variance components
that appeasr in the variance estimates.

Samples within Keyfitz clusters—The original process of
selecting USU's from the sample frames (as in ch. Il and apps.
B. C. and D) and the method of assigning the USU's to the 32
panels suggest the sampie in each Keyfiz cluster could be
treated as selected from 16 strats. sach stratum having two
panels of sample USU's. With this treatment. independent half
samples could be designated. each derived by selecting one of
the two panels in sach of the 16 strata. A total of 216 independ.-
ent. replicated half samples could be designated. and the varia-
tion among estimates made from each of these replicated half
ssmples. could provide the basis for an estimate of the variance
of the full sample. McCarthy |72] has shown that an estimate of
the variance. having equivalent precision, can be made using 8
subset of the 218 replications. The subset consists of 16 bal-
anced (or orthogonal) replications. The number of hatf-sampie
seplications in the orthogonal sat is given by 4[(n+ 3)/4|, where
n is the number of siiats and only the integral portion of the
quotient in brackets is used. The CPS variances is SR are com-
puted using a subsampie of these orthogonal replications. 8 set
of eight partially balanced half-sample replications.

The decision to use a sampie of 8 partisily balanced replica-
sions, derived from 32 panels. follows from severs! considera-
tions. The precision of the variance estimates for SR would be
improved by using more than 8 replications (16 replications
would allow use of the orthogonal set from the 32 paneis). How-
over. this would require more computsr memory and reduce the
number of statistics for which variances sre estimated. Also. the
total variance in NSR strats is not estimated by replications so
that the number of replications affects only the reliability of the

- vanance in SR PSU's. As an alternative. the CPS sample could. in

vivte

ke manner. have besn allocated 10 16 {rather than 32} panels
from which an urthogonal set of 8 replications could have been
designated. However. an evaluation of the precision of the vari-
ance estimaies suggested that better results would be forthcom-
ing using » subssmple of 8 pantislly balanced replications. se-
lected from the orthogonal set of 16 (from 32 panels) jointly
with the other hatf of each sample than by using the orthogonal
9ot of 8 from 16 paneis.

Mustration of variance estimate in SR strata—To ilusirate
I!i estimation of vasiance for a linear sum of sample totals, con-
?dor the unbiased estimates in SR PSU's (i.e.. the sample totals
#flated by the weights described in table 11-4). Let xg = xg1 +
2312 be the unbiased estimate in the s-th Keyfiz cluster. ex-
M #s the sum of the estimates from two half subsamples
designated for the r-th replication (i.c.. for the r-th replication, a
sl subsample. designated as 1. has a second half subsample.
2. comprised of the other half): similar expressions apply for any
® the replications. The USU's in the A- and C-design samples
€@n be separately idemtified 50 that

X = xpg + XCg

= {xAgrt + XAgr2) + (xCert + 2C5r2)

where xAg and xCg represent the weighted sample totals of the
A- and C-design USU's in the s-th Keyfitz cluster in SR strata.
For the A-design (similarly. for the C-design). xAgr1 and xage2
are the weighted A-design sample totals of the two half samples
in replication 1.

Writing

Hix.As) = —:— (xasr1 + XAsr2)

as the estimate for the characteristic in the s-th Keyfitz cluster in
SR strata based on the A-design sample alone, it follows that an
estimate of the total may be written as the sum over 8!l Keyfitz
clusters in SR strata:

SR . 3 SR
HixA)= I H(xAs] = 23 {xAsr1 + xAgr2) (K72}
. % s
and based on the C-design sampie alone
SR SR
Hi{xCl= T H({xCs) =3 T (xcgrt + xCgr2) {K/3)
s s

The estimate from the combined A- and C-design samples is

=2 1
H (x.AC) = 3 H(x.A) + 3 H {x.C)

and from (K/2) and (K/3) it follows that

SR

SR
H(xAC) = I H(xACs) = T (xgr1 + xg2) (X/4)
s s

In the s-th Keyfitz cluster, the variance can be written

Var (xgry + xgr2) = E lxgry —‘xs,z)z

subject 10 the assumptions for Keyfiz clusters made at (K/1).
This variance can be approximated by

| R 2
Var{xgey + x52) = TS (Xt —xge2)
v

which is sn average over a set of R replications in the s-th Keyfitz
cluster. Because the sampling is assumed independent among
clusters. it follows that an estimste of the variance in all SR
strata based on the combined A- and C-design samples is ap-
proximated by

Var [HIACH & 1S S (xgr1 — xgr2)?

wt1g
~t4m

{K/5)

2T T8 xe?

wt1$
-

Approximations to the variance for estimates based on the A-
or on the C-design samples alone follow directly using (K/2) or
(K/3). :
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Estimating the Total Variance in NSR Strata

The total variance in NSR strata is estimated by using sample
data from pairs and combinations of pairs of A-design strata.

The following diagram represents the s-th pair of A-design
strata {s1 and s2) from which a C-design sample PSU has been
selected. The A-design stratum that has both an A- and C-design
sample PSU selected from it is identified as stratum st withs11
and $12 identifying the A- and the C-design sample PSU's, re-
spectively. The A-design sample PSU from stratum s2 is identi-
fied as s21. The procedure is symmetrical. so that the C-design
sample PSU might also have been seiected from stratum s2. i
this happens. the stratum designations are interchanged so that
the diagram can represent all situations.

-

Sample estimates—Let xg11 X512, ¥s21 be estimates for s
characteristic given by the weighted-sample totals of all USU's
in the corresponding NSR PSU’s. In this illustration, the weights
for the unbiased estimator for the combined A- and C-design
samples are used. (See line 12 in table Nn-4)

Let J be an unbiased estimate of the total for the characteris-
tic of interest in the two strata in the s-th pair. For the A-design
samgle alone—

Jas) = 3 txg11 + x21) (K/6)
the estimate based on the C-design sample alone is
J (x.Cs} = 3xg12 x/7

and the estimate from the combined A- and C-design samples is

J{xACs) = %—J txAs) + -%-J {x.Cs) (K/8)

= xgl] + X521 + X512 (K/9)
Variance of the sample estimate—Variances for these esti-
mates are written by applying the definition. e.g..

Var PixAs)) = E PixAs) - EJ (xAs)

where the operator E represents the expected value over 8l pos-
sible samples. Because we have assumed sampling within
stratum s1 is independent of sampling in stratum 2. the vari-
ances are from (K/6).

and because of the relation of the A- and C-design samples

Var [J(x.Cs)] = 2 [Var (-:21 xg11) + Var (% xg2 1}

3

+|E(-g—xs11)-E(—2-xsz1)|2 {

The total variance in NSR strata for the A-design sample
given by (K/10). includes the variance between PSU’s
strata. the variance among USU’s within PSU’s. and the
tated and uncorrelated components of response error. T

pression Var (—g- xg11). for example, represents the contr:

of all of these components to the variance of the A-desig
ple estimate from stratum s1. The first term on the right of
represents these same variance components for estimates
on the C-design sample alone and is twice the corresp
term in (K/10), because the estimate is based on only or.
ple PSU rather than the two used in the A-design samgp
second term on the right of (K/11) is the between-straty
ance component and expresses the variance arising bec
the additional stage of sampling in the C-design: i.e., th
probability selection of one of the two A-design strata
pair of NSR strata.

Because sampling in the A-design is independent of t'
pling in the C-design. the variance of J (x.ACs) follows {
pression (K/8) and is

Var [JIxACs)| = -;-Vlr PixAsl + -;—Var ix.Cs)|
Using expfessions (K/10) and (K/11). it follows that

Var [JixACs)| = % Var (xg11) + Var (xg21}]
+LIERa - € txs21M12

Estimates of the variance of the sample estimate-
mate the variance (K/13) in the s-th pair of NSR stra1a
formation from the sasmple. we make use of the express:

ag =Qlixg11+ x512V/2 - us21lz

+ Tixg11—- xml2

3 3 : ‘
Var PixAs)] = Var (7 xs11) .+ var 2 xs21) (Kk/10) where the vaiue of the constants Qand T are assigned |
s11 $12
stratum s {A-design sample {C-design sample
PSU) PSU)
$21
swatum s2 (A-design
sample PSU)
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Within a given parir of A-design strata s1 and s2. the expected
vaiue of @ g over all possible A- and C-design samples (i.e.. sam-
ples of strata. PSU's. USU's. interviewers, responses. etc.). is
given by

3Q

Eag= (-—4— + N {Var (xg11) + Var {xg21))

+ QElxg11) — Elxg21)2 (K/15)
if the constants Q and T in {(K/15) are assigned the values Q =
1/4and T = 21/186. then

Eae% {Var (xgy3) + Var (xg21)]

*%[E(x,n, — Eilxg21)] 2 {K/16)

= Var [J{x.ACs)] K/17)

asin (K/13). Because the sampling and estimation procedures in
the s-th pair of strata are independent of the procedures in other
pains.2 the estimated variance in all NSR strata may be expressed
by summing the estimator (K/14) over all pairs of NSR strata.
A variance estimator for the CPS unbiased estimate in NSR
strata is

NSR
Var J(xAClj = ¥ Var|J(xACs]
s

NSR
& X

{%l(-sn + %1212 - x50112

+ % (xg19 - mz,z} (K/18)

Where the valuesQ = 1/4 and T = 21/16 have been assigned
to the estimator (K/14) in each sratum pair.

The total NSR variance of the A-design sampie only may be
estimated by

(K/19)

NSR
Vi sixA) 2 432 Ty B2 Ast xs2112
- 2 s A’ As

where Ay =A o1 4 Ag2 and Ag1 and Ago are characteristics cor-
related with the characteristic X in the two strata st and 52 in
the s-th Keyfitz cluster. (Total stratum population from an earlier
decennial census may be used.) Formula (K/19) is the so-calied
collapsed-stratum variance estimator where two strata are com-
bined in each case [21. ch. 9. sec 15]. This formula tends to give
n overestimate of the variance {22, ch. 9. sec. 5].

An estimator of the NSR variance of the C-design sample only
Mlkgs use of Keyfiz clusters. defined as groups of pairs of strata.
8 discussed earkier in this appendix. This is the more familiar

. form of the collapsed-stratum variance estimator.
L—

' 'Mhmdmmursux

; NSR
Var JixC)j = X

Var |J{x.Cg}|
9
NSR g Lo
B Z Ixgs12 - "gAgs/“\gl2 (K/20)
Lot s
9
Lg = the number of pairs of A-design strata combined

into the g-th group of strata (the g-th Keyfitz clus-
ter. usually Lg = 2).

Ags = Agg1 + Ags2. the census population of the two A-
design strata in the s-th pair of strata in the g-th .
group.

Ag = the sum of Agg over the pairs of strata in the g-th
group.

3xgs12 = the estimate of characteristic X for the s-th pair of
strata in the g-th group. based on the C-sample
PSU.

3xg = 3Y xgs12 the sum of the C-design estimates in
s

the pairs of strata in the g-th group of strata.

Variance Components for the Stages of Sampling

Formula {K/5) may also be used to estimate the variance
within sample PSU's in NSR strata by using subsampie panels in
the pairs of NSR strata specifically constructed for this purpose.
These variance estimators are given in [53].

The between-stratum component of the variance for the com-
bined A- and C-design samples is given by summing the second
term on the right of expression (K/13) over all NSR ciusters. An
estimator for this variance may be derived from (K/15) by assign-
ing. in each pair. the value Q@ = 1/4 and a value for T so that
30/4 + T=0(ie.T = ~3/16). We will make use of this later
when discussing estimates of variance components in the last
section of this appendix.

VARIANCE OF NONLINEAR ESTIMATORS

This section outlines the theoretical background for producing
variances of statistics that are estimated from the CPS using
nonlinear expressions. for example. statistics derived from ratio
estimates. regression estimators, and other estimstors that may
involve products or compound ratios of random variables. Vari-.
ances of these expressions are developed by deriving a linear
function defined in terms of partial derivatives of the original
{nonlinear) expression. The partial derivatives of second and
higher order are ignored. but. for most statistics produced from
the CPS. the variance of the linear function 1s a close approxima-
tion to the variance of the original expression. However, for some
complicated estimators. the use of the Taylor spproximation may
give a poor estimate of the variance.

The variance estimation procedute for the unbiased estimator.

_ described in the preceding section. can be applied to any linear

estimator so that it can serve as a model for the linear forms
derived in this section.
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Theoretical Foundation, A Summary

The variance estimators presently used are related to methods
originally adapted from a paper by Keyfitz |26]. later extended in
papers by Tepping |32] and Woodrutt {79]. The discussion in this
-section follows Tepping’s paper.

Letu = juq.u2. ....uK} be a vector of statistics and let their
expected values be given by the vector of population parameters

U= U3 U2 ... Ul

Let the population parameter of interest be & function F(U) that
is 10 be estimated by Flu). in formula {V/1). Flu} = x”. whichis a
function of a large number of terms x and v each involving
other terms defined in formulas (V/2) and (V/3); the vector u. in
this case. comprises the statistics given by all of these sample
observations. Each of these is assumed to have an expected
value. 3 member of vector U.

To terms of the first degree in (u; — Uj). the Taylor series ap-
proximation for Flu), assuming differentiability. is given by

k . .
Flul FIU) +  (y; — Uy 2EW K/21)

i VA

where a;&:’ is read: “The value of the first derivative of Flu)

with respect 10 u; evaluated at U; {the expected value of u;).”
As all terms on the night side of (K/21) are constants except
the u;. the variance of the right side is the same as the variance of

k .
Glu) = T yj2EUL {K/22)
s

a Vi

The function Glu) is the sum of k variables u;. each multiplied by

& constant. —a{%‘"— and s linear. in practice. this means that a
]

complicated function of the random variables Flu) has 8 variance

that can be approximated by the vanance of G(u) which, because

it is linear. may be estimated by a process similar to that previ-

ously illustrated for the unbiased estumate in this appendix.

implications of the Assumptions

The accuracy of the approximation in using the variance of
Glu). for the variance of the more complicated expression Flu).
depends on the validity of 8 number of assumptions that are
implied in the derivation.

1. The partial derivative of F(u) with respect 10 u; is assumed
to exist at U, for each i Most of the functions that involve
totals. ratios. or means of statistics estimated by the CPS
are differentiable. and the partial derivatives exist when
evalusted at expected values. However. special problems
arise in estimating variances for medians ¢ and other order
statistics. functions involving absolute numbers. etc.

4 An spproximation W the sampling error of & median is idiustrated N
op. L

2. htis assuri\'éd the approximation is valid when partial der -
atives of F{u). with respect to u, of second and higher orc
are dropped. The validity of this approximation has been
vestigated by Frankel {13] and Woodruff and Causey {t
for a wide vanety of complex estimators using CPS data
general. their findings show minimal impact on the ac
racy of the vanances for these estimators, using samg
the size of the CPS.

3. The U,;. expected values of the u;. are assumed available
evaluate the partial derivatives at U;. In some situations.
proximate values of the U; are available from census d:
but often the evaluation must use the only data at hand.
from the sample itself, adding a component of error to
estimated variance. The CPS sample is usually large eno:
to produce stable estimates of the U;; when probiem sit
tions are foreseen, they may sometimes be dealt with
assuming a modified method of applying the estimator.
example. if the denominator of a ratio estimate approac
zero in 3 ratio estimate cell. the sample data may be c:
bined with other ratio estimate celis to provide a o
stable basis for the ratio estimate. (See the discussio
ratio estimate factors used for the A- and C-design
ch. V, p. 60.) in some instances. the U, are evaluatedu
sample estimates averaged over recent months. We
also take advantage of variances. routinely produced ¢
month. to derive variances averaged over time. Single--
varisnce estimates made for characteristics that occu

frequently in the populstion may be less satisfactory w
made by this method.

THE VARIANCE OF A NONLINEAR ESTIMAT(
AN ILLUSTRATION

Application of the theory for approximating the variance
nonlinear estimator is illustrated by the derivation of the |
form and its variance for the CPS combined first- and sec
stage ratio estimate. formula (V/1 ).

Formula (V/1). as written, does not explicitly reflect two ¢
estimation steps actually performed. ie.. the special weight
plied because different sampling fractions are used and the
interview adjustments. However. the veriance estimate
reflect the variation introduced by these special weights.
the intermediate second-stage ratio estimates for the popu
reported as Negro and other. by age and sex. and the ratic
mate of tota!l population, by age. sex, and collapsed race &
rent population controls. are treated as one second-stage
estimate. (See. ch. V.) In practice. of course. the weigh
refiect all of the steps in the second stage of ratio estim
although the variances obtained do not.

The following discussion assumes the combined A- »
design samples are used and. therefore, are reflected !
vanance estimators denved here. Varances for the A
design samples alone are derived by similar procedures.

The Nonlinear Estimator

ned first- and second

The formuia for the CPS combi
and C-desgn 88!

ratio estimates based on the combined A-
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given by formuta (V/1), is

NSR
xR+ I 2%
= ¢ 2¢ Y
L ] 8
NSR
b/ + I =
aSR * e Zc
=2 :_: Ys (k/23)

where

XaSR = the weighted sample total, from USU's in SR PSU's,
of population with the desired charactensuc in the
&-th age-sex-race category. The weights are the in-
verse of the probability of selecting the USU's. in
practice. the weights aiso include special weighting
and the noninterview adjustment factors.

YaSR = same as for xa5R. but for the total population.

Xac = the weighted sample total. from USU's in NSR
PSU’s. of population with the desired characteristic
o the a-th age-sex-race category in the c-th col-
ispsed-race-residence category. ’

Yac = same as for x5¢. but for the total population.

Ic = estmated total 1970 census NSR population in the
c-th collapsed- race-residence category. based on
1970 census popuistions of the NSR sample PSU’s,
weighted and summed over all NSR strata.

Zc = the 1970 census population in NSR in the c-th col-

. lapsed-race-residence category.

Ya = independent population tota! for the Umited States
in the a-th age-sex-race category for the current CPS
month.

Determine the Partia! Derivatives

To apply the theory derived earlier. we observe in formuls
wz;) that x” = Flu). where u is the vector of statistics

U = {X3GR. ¥aSR- Xac Yac Zc| K/24)
The first two statistics in (K/24) are defined in SR strata. and the
last thvee are defined in NSR strats only. €ach of these terms
represents & number of statistics: for example. there is an xaSR
for each of the 68 age-sex-race categories represented by the
subscript 8. and there is a 2¢ for each of the 6 collapsed-race-
residence categories within the NSR portion of 8 census region.
Each of these statistics is a linear sum of sample totals. The vec-
%or of the expected values of these statistics is

U = |Exash. EvaSR. Exae. Evac. Ezc} {K/25)

= {XaSR. YasR. Xac. Yac Zc | K/26)

Where the terms in (K/26) are defined. respectively, as the ex-
. - Bacted values of the separate statistics in (K/25).

The partial derivative of x. with tesf;ect to the first of the
variables inu. 1s : .
NSR
- S S /
LS. Ya’llyvasr+ ¥ —2£2.]
¢ 2

aXas

This term, evaiuated at the expected vaiue of the variables. 1s

NSR

?a/lEyasa+ b -E—vﬁ-zcl {K/27)
c EZC

But. because Ezc = Z.. the denominator of (K/27) becomes

NSR -
Eyasr + -‘é Eyac = Y

.Y. is the expected value of the unbiased estimate of U.S popula-
tion in the a-th age-sex-rage category. For convenience. expres-
sion (K/27) is written as :

. NSR . .
Ya/lEvasR + S Evacl= Ya/Ya= 7, {K/28)
[

In the following section, we discuss the approximate values as-
signed to v 5 in practice.

The partia! derivatives of x”, with respect to each of the var:-
ables given at (K/24) and evaluated at the expected vaiues given
at {K/26). are shown in column 3 of table K-1. The entries in
column 4 of the table will be discussed later.

Derive The Linear Form of the Estimate

The linear form for which variances are 10 be estimated for the
combined A- and C-design samples follows from formula (K/22).
It is convenient to write the linear form of the estimate in two
parts:

Glul = Hix".AC) + J (x". AC) (K/28)

corresponding to the terms in G(u) that apply to SR and NSR
strata. The first two rows in column 3, table K-1, give. for SR
strata.

Hix" AC) = S g (xg — 2Byl (K/30)
] Y.
and for NSR strata. the remarning three rows give
. . Xa
JIX.AC) = XV, ¥ (Xxac ~ = Yac
] [ Y‘
s2aYee , _Xee .. a1
Ya Z Z
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- TABLE K-1. Partial Derivatives of the Function x” at (K/23) ‘
With Respect to the Variables in (K/24) , ¥
Derivative evaluated at expected value
Partial derivative givenin (K/26)
Variable in (K/24) with respect to .
the variable . Values used
Thoore‘ncal values in practice
m (2} {3) (4)
A
A 2 - - .
YaSR . - - - x3Ya/lva) -V Xa/Y, ~IXa/Ya
A
Xac e YaZc/l2eva) LY L
2 2cY 3 %
Yac :_"_LzC_a -3 X,/Y, Y‘
(V.a) ic 3
Y Xax Y2 Xa Y
Ya [ x;
. 22 T8, 2% Tla_ac
te ) ,Ya Vavac aq; azt: aY‘ ZC
- X
- Xt 5 - LT ¥Xac - 7‘;
. “C 3 C

In using these forms for variance estimation, the expected
value terms (see K/26) are needed for substitution into (K/30)
and (K/31). The values are typically not avaiiabile. and the follow-
ing spproximations are made. Column 4 of table K-1 shows the
values 10 be used as a result of the assumptions described by the
following:

1. The expected values. given in column 3 of table K-1. are
defined theoretically as expected values of unbiased esti-
mates. In practice. the best avsilable estimates of these
values have been used: thus. for the ratios Xg/Y,. the ratios
Xg/Ya are used where Xy snd Y, are the combined first-
snd second-stage estimstes of the characteristic and of
total population in the 3-th age-sex-race category. as esti-
mated from the current CPS sample. .

2. When the uﬁos’X./Y. are substituted for X.IY' in the
evaluation of the partial derivative of x™ with respect to 2,
we also substitute the combined first- and second-stage
ratio estimates for the product of unbiased estimate terms
and Ta; thus. in NSR we substitute *

Yoc =YaVac
g = ‘.‘:71 Xac

3. The term Y5 is the ratio of the U.S. independent popula-
tion control for the a-th age-sex-race category to the ex-
pected value of the unbiased estimate of population for the

same category. The ratio is defined at {K/28), and. idea
#ll 75 should be 1.0: however. we have evidence that
for many of these categories. is consistently greater tt
1.0. {See. for example. table V-3 where 2 related® ratic
given for each of the categories: aiso, table V-4 shows -
inverse of the ratio in table V-3, averaged over all age-s
race categories for selected months.) For increased stabil
we make use of averages of these reiated ratios (that
identified asY 3). computed. as follows, for each of the 8
sex-race categories. The numerator of each ratio is
average over 7 months (the current month and the 6 ¢
ceding months) of the independent population con
figure: the denominator is 8 similar 7-month average of
first-stage ratio estimate of population. The values of Ty
month t are computed by the formula

. t
y,= = Yoo I Yam
a m=t—6 m mat—6

where the subscript m denotes 8 month. yam i$ the t
stage estimate of total population in the a-th age ses
category for month m. and Yapm is the independent poi
tion control for the corresponding month and 8ge-sex-
categoty. The values of 7 are computed and awhod L4
rately. by rotation group.

5 Table V-3 shows the ratio of the independent populstion conels §

first-stage estimate of populstion.
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The Variance Estimator For The Linear Form

The variance estimators for the linear forms in (K/30) and
{K/31) follow from the estimators given earlier.

Veriance estimate in SR strata—We can write the linear
form for the estmate for SR strata. (K/30). as

SR
H(x"AC) = 3 Hix".ACs) (K/32)
$

and. from (K/4). as the sum of the two half sampies in the r-th
replication .

"SR X
Hi"AC) = = 75 [ixggr) + Xagr2) = c2lyasr + Yase2)]
s? Ya

An estimate of the variance for {K/32). based on R replications.
is. from (K/S)

1 R SR X 2
rs 3 s
where
Bxag = xagry ~ Xgg2
snd

AVasr = Yagr1 ~ Vagr2

Variance estimate in NSR strata—For NSR strata. we can
write the linear form at (K/31} as

NSR
J"ACQ = T J(x"ACs)
’ L

NSR s i.
= f %70‘:"‘&:"-'—.“::

X Yac - Xac
+ = -
. 2 2 Z Zesl

nd. using the approximations in column (4) of table K-1.

Stag oS Xq
&= f l?’a'as‘%’aq:yls

+zx_.zh§_zc‘—§§zflu’ {K/34)

.v.c Zc

An expression for J (x"".AC). based on three units. as in (K/9). can
be written by substituting the following sums into (K/34):

Xas = Xag11 + Xas21 + Xas12
Yas = Yastt + Yas21 + Yas12

Ics = 2cg11 + 20521 + 2c512

The new expression for the linear form at (K/34) has a variance
estimator as in (K/18), so that

NSR
Var [Jix". AC)) = 1/4 I f"é lixag11 + x3512)/2 — x3¢21]
$
zv,Xa { )72 -
=4 a7 llvas11 +vas12 Yas21)
a
+ 21 X0y, X lzegyq + 2 12M/2
c ZC 2 Ya ac CS cS

-lcsZII}z

NSR .
+ f—; T {I1Z7a (xas11
s 3

Xa Xa Zeg1 1
-— Y—.Yaﬂ‘l)- E(XC-EY‘ Yac)—zc_l
~IZ7; as12 - 22yas12)
2 3 ‘ias Y. as
- . _sXa Zeg12 2 y
{(xc Ev‘a"“’ = i {K735)
NSR }
x0T 13090x R
NSR
+T X 1a020x. 9 (K/36)
$

with values of 1/4 and 21/16 assigned to Q and T. respectively. -

Variance estimste for total of SR and NSR strata—The
variance of the estimate (V/1) is given. approximately. by the.
sum of the two variance expressions (K/33) and (K/36).

Variances and Components of Variances of
Alternative Estimates

if we combine the variance estimator for SR strata from
(K/33) with (K/35) for NSR strata and insert appropriate values
for B. P. Q. T. W. and 7 ; in the resulting expression. 8 variance
estimator can be written as i
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TABLE K-2. Constants for Use in Expression (K/37) To Approximate the Variance of Selected Estimators

Values to be assigned in expression (K/37)

Estimator
da 8 P Q T W
Tota! vanance
1. Unbiasedestimate .. ... . e e 1 1 _ 1/4 21716
2. Unbiased estimate with first stage of ratio estmation .. . .. 1 1 - /4 21/16
3. Unixnased esnmate with second stage of ratio estimation 33 1 1 174 21/16
4 Unbiased estimate with first and second stages of ratio
estmaton ... .. ... L 3; 1 1 1/4 2116
Vanance between strata
S Unbiased estimate e R 1 - —_ 1/4 -3/16
6 Unbiased esumate with tirst stage of ratio esumation . . . . . - - 1/4 -3/16
7. Unbiased estimate with second stage of ratio estmation . . 33 - 1 174 ~3/16
8. Unbiased estimate with first and second stages of ratio
estimation . . 33 —_— 1 1/4 ~-3/16
«~ Emtry represents zero.
R SR X 8 r choice of the tant marized in table K-2
B . v 2 y proper ¢ o constants summarized in table .
Varix) o if f h:: T3 xgg — PV'AVasr"z pression (K/37) will state approximations. to the variance

NSR
+0Q E 'E”a Iixagt11 + xa5121/2 = x5521}

. X
- '%71 V—: livasty + vas12)/2 — vag21)

1 s X
—WZe -P;-Y—:Y.clllzan + 2¢512)/2

- 2e0211}2

NSR
+T 3 LT 73 xag11
s 8

X « X | 2
-Plvast) - WX P T2y g Restl
T 251! ¢ Xe 3 v, ec!

Zc
-1 275t Xs
|. 2 'u‘Iz"’v—'Vaslz’
a

< X Zcs 2
c c P.Y.Y‘c, zc l‘

(K/37)

selected estimators for the combined A- and C-design samp

The term on the right of (K/37) that is muitiplied by B invo!
the summation over the 54 Keyfitz clusters in SR strata. A 1
of this same form provides an estimator for the total within-F
variance from SR and NSR strata. when applied. in additior
the 54 Keyfiz clusters defined for this purpose (by combir
NSR strata). As estimated. the within-PSU variance consist.
the variance among USU's within PSU's. plus the simple
sponse variance (ch, VII, p. 78); it does not represent the «
related component of response variance.

Subtracting the estimated total within-PSU variance. ¢t
puted by this process, from the estimated total variance f
{K/37) produces a difference consisting of the variance betw
strata and a residual. The residual variance® comprises the v
ance among PSU’s within strata and a portion of the cormrel:
component of response variance in NSR strata, reflectec
(K/37). .

The variance between strata comprises the varisnce am
stratum totals within the pairs of strata (the NSR Keyfiz ¢
ters). The constants in table K-2 show how to estimate the \
ance between strata.

This process can be repeated for the four alternative «
mators, indicated in table K-2. to estimate the total vanance
allocate it. approximately. to the within-PSU variance (separs
for SR and NSR strata, if desired), the variance between st
and the residual (or between-PSU) variance.

6 The residus! variance 13 referred 10 8s the between-PSU venance e t
vin-3 Md' vii-4




Appendix L.
RELIABILITY STATEMENT FOR A CPS REPORT: AN ILLUSTRATION

INTRODUCTION

The iliustration of » reliability statement in this appendix is
extracted from a report on educational attainment {47]. This re-
port is based on sample data produced from the Current Popuia-
tion Survey in March 1975 and from decennial census data.

To conserve space. selected portions of the original statement
have been omitted or modified. Tables of standard errors for
Blacks and other races and an illustrative example of the stand-
ard error of 3 percent change have been omitted; the standard
ervor table for estimated numbers (table L-1) has been somewhat
abbreviated, and the illustrative examples have been changed to
be consistent with these emendations. .

in this appendix. the references to tables other than tables
L-1 and L-2 are to the original Census Bureau feport on educa-
tional attainment.

SOURCE AND RELIABILITY OF THE ESTIMATES
FOR EDUCATIONAL ATTAINMENT: MARCH 1975

The estimates in this report for the years 1970 and 1975 are
based on data collected in March of 1970 and 1975 in the Cur-
rent Papulation Survey (CPS) of the Buresu of the Census. Esti-
mates for 1950 and 1960 are based on data obtsined from the
decennial censuses of population for those years. Brief descrip-
tions of these sources and procedures of data collection are

Current Population Survey (CPS)—The following table pro-
vides » description of some aspects of the Current Population
Survey Design.

The estimating procedure used for CPS data invoives the infla-
Sion of weightad sample results to independent estimates of the
civilisn noninstitutional poputation of the United States, by age.
race. and sex. For 1972 through 1975, these independent esti-
mates were based on statistics from the 1970 Census of Popu-
lation; statistics on births. deaths, immigration, and emigration;
and statistics on the strength of the Armed Forces. For data col-
lected in the Current Population Surveys in the years 1960
through 1971, the independent estimates used were based on
statistics from the 1960 Census of Population.

Decennial Census of Population—Decennial census data in
this report are based on complete counts or on the samples asso-
ciated with the census. Descriptions of the 3-1/3-percent.sam-
pie of the 1950 Census and the S-percent sample of the 1960
Census can be found in the appropriate census publications.

Reliability of the Estimates

Since the CPS estimates in this report are based on a sample,
they may differ somewhat from the figures that would have been
obtained if a complete census had been taken using the same
schedules, instructions, and enumerators. There are two types of
errors possible in an estimate based on a sample survey-—sam-
pling and nons'ampling. For estimates in this report. indications
of the magnitude of sampling error are provided. but the extent .
of nonsampling error is unknown. Consequently. particular care
should be exercised in the interpretation of figures based on a
relatively small number of cases or on small differences between
estimates.

Nonsampling Variability—As in any survey work, the results
are subject to errors of response and nonreporting in addition to
sampling variability. Nonsampling errors can be attributed to
many sources, e.g.. inability to obtain information about all cases
in the sample. definitional difficulties, differences in the inter-
pretation of questions, inability or unwillingness to provide cor-
rect information on the part of respondents, inability to recall
information, mistakes made in collection such as in recording or
coding the data, mistakes made in processing the data. and mis-
takes made in estimating values for missing data. To date.
emphasis has been placed on identification and control of non-
sampling errors and not on 'providing estimates of magnitude of
such errors in the data.

Sampling Variability—The reliability of an estimate is de-
scribed in terms of standard errors that are primarily measures of
sampling variability. i.e.. the varistions that occur by chance.
because 3 sample, rather than the whole of the population, is
surveyed. As caiculated for this report. the standard error also
partially measures the effect of certain response and enumera-
tion errors. but it does not measure. as such, any systematic
biases in the data. The chances are about 68 out of 100 that an
estimate from the sample would differ frrom a complete census
figure by less than the standard error. The chances are about 90
out of 100 that this difference would be less than 1.6 times the

. Households eligible it
_ ‘ Number of Number ?' use s eligi S:il"l::l.;.l:’:‘S
sample areas counties interviewed Not interviewed | . interviewed®
Marchrgys. 461 923 45.000 2.000 8.000
March1970. T 449 863 48.000 2.000 8.500

The number of countes sng independent citres included in the sample areas These sreas wete chosen 10 provide coverage i each State and the District of Columbne

'
3Samoie
Unsts vadted. but found 10 be vacant or otherwise nat 10 be interviewed
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THE CURRENT POPULATION SURVE

standard error. and the chances are about 95 out of 100 that the

difference would be less than twice the standard error.

All statements of comparison involving Bureau of the Census
data appearing in the text are significant at 3 1.6-standard error
level or better. and most are significant at a level of more than
2.0 standard errors. This means that. for most differences cited
in the Wi, the estimated difference is greater than twice the
standard error of the difference. Statements of comparison quali-
fied in some way (e.g.. by the use of the phrase “some evidence™)
have 2 level of significance between 1.6 and 2.0 standard errors.

Percent distributions are shown in the report only when the
estimated base of the percentage is greater than 75.000. Be-
cause of the large standard errors involved, there is littie chance
that percentages would reves! useful information when com-
puted on s smaller base. Estimated totals are shown. however.
even though the relative standard errors of these totals are larger
than those for the corresponding percentages. These smaller
estimates are provided primarily to permit such combinations of
the categories as serve each user’s needs.

Reliability of an Estimated Percentage—The reliability of an
estimated percentage. computed by using sample data for both
numerator and denominator. depends upon both the size of the
pescentage and the size of the total upon which the percentage is
based. Estimated percentages asre relatively more relisble than
the comresponding estimates of the aumerators of the percent-
ages, particularly if the percentages are 50 percent or more.

Standard Error Tables and Their Use

Standard Errors for Data Based on the CPS-In;tead of
providing individual standard error tables for each characteristic

of interest, generalized standard error tables for estimated nu
bers and estimated percentages. by race, are provided in tab
L-1and L-2.

The figures presented in these tables provide approximatic
to standard errors of various CPS estimates shown in thes rep:
in all the standard error tables. standard errors for intermed
values not shown may be approximated by interpoiation. inor
to derive standard errors that would be apphcable to a wide v
ety of items and could be prepared at a moderate cost. a2 num
of approximations were required. In addition, where two or m
items have nearly equal standard errors. such as total popula:
and white population, one table is used to represent them. £
result. the tables of standard errors provide an indication of
order of magnitude of the standard errors rather than the pre:
standard error for any specific item.

Standard Errors for Data Based on the Decennial C
suses—Sampling errors of all data from the 3-1/3- and 5-:

" cent samples of the decennial censuses shown in this report
small enough to be disregarded. However. the standard er
may be found in the appropriate census volumes.

fllustration of the Use of Tabies of Standard Errors—
tailed table 1 of this report shows that in March of 1975 ¢
were 539,000 white males 20 or 21 years old who had ¢
pleted one year of college. Tabie 1 also shows that there
3.268.000 total white males in that age group. Table L-1{ st
the standard error of the 539,000 estimate to be approxim:
31.000! The chances are 68 out of 100 that the estimate w
have been a figure differing from a complete census figur
less than 31.000. The chances are 95 out of 100 that the

¥ Determined by interpolation and rounding to the Same accurscy as the

TABLE L-1. Standard Errors for Estimated Numbers of Persons Enrolled in School, CPS Estimates
for Total or White Population

(68 chances out of 100; thousands)

Estimated Total persons in age group

number of

persoms 100 250 500 1,000 2,500 5,000 10,000 | 25,000 | 50,000 | 100.(
10 ........ 44 46 46 46 46 47 47 47 47
30 ........ 68 76 78 79 80 80 8.1 8.1 8.1
§0 .. .... 74 93 99 102 103 104 104 104 104
100 . ... - 114 132 140 144 146 147 147 147
00. ..... x) - 16.1 213 239 247 25.1 254 254
500 . ... x) ) - 233 . 2958 312 321 326 328
1.000 00 ) x) - 361 417 | 442 456 461
3.000 ) X i (X) 510 675 757 182
5000...... 00 00 ) X cx) - 73.7 932 988
10.000. . . .. X) {x) X X x) {X) - 114.1 1318 '
30.000.. ... x) o) x) X) x) (X) X - 1614 :
50.000..... x) ) ) ) x) ) ) ) - .
100.000 ... ) x) X) X) x) {X) (X) (X) x)

= Entry represents zero.
X Not spplicadle.
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mate would have been a figure differing from a complete census
figure by less than 62.000 (twice the standard error).

Table 6 of this report shows that in March 1975 there were
4.776.000 25- 1o 64-year-old female service workers in the
Population. and table C shows that about 52.4 percent of these
females had compieted at least four years of high school. Table
L-2 shows the standard error of 52.4 percent to be approximately
10! . chances are 68 out of 100 that the esti-
mated 52.4 percent would be within 1.0 percentage points of a
compiete census figure. Chances are 95 out of 100 that the esti-
mate would be within 2.0 percentage points of » compiete
census figure, i.e.. the 95-percent confidence interval would be
from 50.4 t0 54.4.

Standard Error of a Difference

For a difference between two sample estimates, the standard
efror is approximately equal to the square root of the sum of the
squared standard errors of the estimates: the estimates can be of
numbers, percents, ratios, medians, etc. This will represent the
actual standard error quite accurately for the difference between
two estimates of the same.characteristic in two different areas
or for the difference between separate and uncorrelated charac-
Wristics in the same arse. If. however. there is a high positive
correiation between the two characteristics, the formulawill over-
estimate the true standard error. .

lllustration of the Computation of the Standard Error of 8
Difference Between Estimated Percentages—Table 6 of this
report shows that there were 2.793.000 25- to 64-year-old male
service workers in the population in March of 1975. and table C
shows that 60.4 percent of these males had compieted at least
four years of high school. The apparent difference between the
$2.4-percent figure for females of the same occupation and the
percentage for males is 8.0 percent. The standard error of 52.4
percent is 1.0 percent. as shown previously. Table L-2 shows the

! Detormmned
able.

hm“mnm-ommnmm

standard error of 60.4 percent on a base of 2.793.000 to be
approximately 1.3 percent.' To get the standard error of the
estimated difference use the following formula:

2

a2 +02

o (x-y) =

Therefore, the standard error of tﬁe difference of 8.0 percent is

about
16 =\ 01.32 + (102

This means that the chances are 68 out of 100 that the esti-
mated difference. based on the sampie estimates. would vary
from the difference derived using complete census figures by less
than 1.6 percent. The 68-percent confidence interval around the
8.0-percent difference is from 6.4 10 9.6, ie. 8.0 £ 1.6, A con-
clusion that the average estimate of the difference derived from
8ll possible samples of the same size and design lies within a
range computed in this way would be correct for roughly 68 per-
cent of all possible samples. The 95-percent confidence interval
is 4.8 to 11.2. Thus. we can conclude with 95-percent confi-
dence that the percentage of service workers. 25 to 64 years oid
having completed at least four vears of high school. is actually
greater for males than for females.

Standard Error of a Median

The standard error of an estimated median depends upon the
form as well as on the size of the distribution from which the
median is determined. An approximate method for measuring the
reliability of a8 median is to determine an interval about the esti-
mated median. such that there is a stated degree of confidence
that the median. based on a complete census. lies within the
interval. The following procedure may be used to estimate con-
fidence limits of 2 median based on sample data:

TABLE L-2. Standard Errors of Estimated Percentages, CPS Estimates for Total or White Population
(68 chances out of 100)

Estimated Percentage
percentage
({thousands) 20r98 Sor95 10 0r 90 250175 s0
0o ... 20 31 43 6.2 72
250 13 20 28 40 as
00 9 14 19 28 32
000 - 6 10 14 20 23
200 T 4 6 9 12 14
:-000 e 3 4 6 9 10
z:-°°° ............... 2 3 4 6 7
“-°°°- ............... 1 2 3 4 s
. ‘“ZOOOA _______________ 1 1 2 3 3
L9000 1 1 1 2 2
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1. Determine the standard ervor on a $0-percent characteris-
tic. using the appropriate base.

2. Add 1o and subtract from 50 percent the standard error
determined instep 1. :

3. Using the distribution of the characteristic. calculate the
conffdence interval corresponding to the two points estab-
lishedinstep 2.

‘A two-standard error confidence interval may be determined
by finding the values corresponding to 50 percent plus and minus
twice the standard error determined instep 1.

Hustration of the Computation of a Confidence Interval
for a Median—Table 3 shows that the median number of school
years completed by white males, 65 years old and over, in the
West to be 10.9 years in March of 1975. Table 3 also indicates
the size, or base, of the distribution from which this median was
determined is 1.286.000.

1. Table 1-2 shows that the standard error of S5O percent on a
base of 1.286.000 is about 2.1 percent.

2. To obtain a two-standard error confidence interval on the
estimated median. initially add to and subtract from 50
porcant twice the standard emor found in step 1. This
yields percentage limits of 45.8 and 54.2.

3._From 1able 3, it can be seen that 40.9 percent had com-
pleted less than 9 years of schooling and 14.2 percent had
more than 9 and less than 12 years of schooling. By linear
imerpolation, the lower limit on the estimate is found to be
about .

9+ nz-—mﬁsﬁ'%o—‘g-) =100

Similarly. the upper imit may be found by linear interpola-
tion to be about

54.2 - 409
9+12-9)t 182 ) =118

Thus. the 95-percent confidence interval around the n
10.9 ranges from 10.0to 11 87

Standard Error of a Ratio

Table A shows data for the percent change between
The standard error of a percent change can be obtained fre

X L
standard error of a ratio 4~ For the data in this report. the .

ing formula for the standard error of -;— may be used:

o 5 . X fox2 Oy2
=_.) (_ -
(—y) (y \ x) +(y)

in this formula. the ratio -;— can be a ratio of two estimate
bers, a ratio of percents or a ratio of medians. where o
represent the standard errors of x and y. For the data in
port. the estimates x and y are asssumed to be uncorre’
they are positively correlated. this formula will give an o
mate.

tllustration of the Computation of the Standard Er:
Percent Change—In table A. the percent change is ca

by the formula -l—v!- where x is the estimate for 1975
the estimate for 1950. The standard error of -% is the

the standard error of -;- Since y represents the estimate °

1950 census data.c y can be assumed to be zero. The

for the standard error of the percent change, Ly-v— simpli

' (l)ﬂ
x-yy y =y x

2 Although the confidence intervel is symmetnical in this illustratior
necessenly true for meduans
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Appendix M.

LOCATION AND DESCRIPTION OF SAMPLE AREAS

INTRODUCTION

A number of maps and lists showing the location and geo-
graphic composition of sample PSU's associated with the CPS
sre available as separate publications.' This appendix describes
the information shown on each of the documents pertaining to
the identity of PSU's in the CPS national and CETA State supple-
ment samples.

SOURCES

Two Four-Color Maps of the United States

Each of these maps (forms 11-5 and 11-6) covers the 50
States. is printed in four colors 8t scale 1 to 5.000.000 (approx.
30 X 40 inches). and shows sufficient detail to identify most of
the individual sample PSU's. Figures M-1 and M-2 of this appen-
dix are black and white reductions of these maps to page size;
since these figures are greatly reduced in scale and do not dis-
tinguish the four colors. only the general location of the areas
covered by the sample PSU's is possible.

The following information is displayed on the two four-color
maps:

Form 11-8—Sample PSU's, 461-Ares Current Population
Survey National Sample. March 1973 163].

1. The sample PSU's in the 461 -aftea national sampie are
separately identified as members of the 376-area A-design
and the 266-area C-design national samples.

2. Self-representing and nonseif-representing PSU's are sepa-
rately identified for the A- and C-design national samples.

3. The PSU's are identified by 3 PSU number. There are more
than 461 numbers shown. since parts of some PSU's are
identified separately for administrative purposes.

4. The location of the 12 regional offices and the regional of-
fice boundaries are shown.

S. Replacement PSU's for the nationa! sampies are identified.
These PSU's enter or leave the sample 8t some time during
the period of August 1972 through August 1982.

6. The PSU replacement schedule appears on the map and is
teproduced as in table M-1 of this appendix. All PSU's
shown in table M-1 are separately identified on form 11-S.
The PSU replacements scheduied beyond August 1982 are
not shown. (See ch. IIl, p. 25.)

Form 11 -8—Sample PSU's, 461-area sample and State sup- -

Dlements, August 1976 1642

¥ Sample PSU's are separately identfied as members of the
461-drea national sample and of the supplemental sam-
ples selected 10 provide State estimates.
\

"hummmu-wnum;mhmlmmﬂm
4 of thes pubheation

‘ "Wmmthmmobwm:McCummamv.om..

mm-m.mrsuasnc“-smuummu
“‘Muu’summmm

2. The PSU's treated as SR and NSR in making the State esti-
mates are separately identified. The SR and NSR classifica-
tion of PSU’s in the national sample is not necessarily the
same when making State estimates.

3. The PSU’s are identified by a8 PSU number. In some cases,
the numbers reflect parts of PSU's separately identified for
administrative purposes.

4. The location of the 12 regional offices and the regional of-
fice boundaries are shown.

5. Replacement PSU's for the State samples are identified.
These PSU’s will enter or leave the State samples some
time during the period of August 1876 through August
1982.

6. The PSU replacement schedule appears on the map and is
reproduced as in table M-2 of this appendix. All PSU's
shown in table M-2 are separately identified on form 11-6.
Replacements scheduled beyond August 1982 are not
shown.

One Three-Color Map Covering Selected PSU’s of
the Boston and New York Regional Offices

Form 11-1A—Data Coliection Center Coverage and Current
Program PSU's. January 1973 {45).

This three-color map covers 2 portion of the PSU's assigned
to the Boston Regional Office and all of the PSU’s assigned to
the New York Regional Office. The map is needed to describe
sample PSU's in the Boston office that are considered in four
areas. defined as follows (these four areas. A. 8.C. and D. are
separately identified on both maps. forms 11-5 and 11-6):

Area A (in Connecticut)—all of the State. except Windham
County.

Area B (in Massachusetts)—all of the State, except Barnsta-
ble. Dukes. snd Nantucket Counties.

Area C (in New Hampshire)—Hilisborough, Merrimack. and
Rockingham Counties.

Area D (in Rhode Island)—all of the State.

Form 11-1A is an older map that identifies regional offices as
“Data Collection Centers.” a title no longer used. The map scale
of 1 inch to 10 miles makes the map 30 X 40 inches. The three
colors used on form 11-1A are compatible with the color code
used on form 11.5, '

List of PSU’s in Current Survey Samples

Form 11-4-PSU‘s included in current survey samples.

This publication [59] lists the ‘counties, independent cities
(and towns in some New England States), that make up each
sample PSU in any of the current survey programs of the Census
Bureau including the CPS. Where the primary sampling units
have been partitioned for administrative purposes, the parts
are separately identified. ' .

Separate parts of this publication list the PSU's (in order. by
PSU number) by the 12 regional offices and, a second time. in
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one numerically sequenced list. The PSU's are identified as
members of each of the current survey samples. PSU replace-
ment schedules for all Census Bureau current survey programs
are provided.

PSU Replacement Schedules

Tables M-1 and M-2—These tables appear also on forms
11-5 and 11-6. respectively. and show how sample representa-
tion is maintained when PSU’s are replaced to minimize use of
the same USU in more than one sample survey. (This problem is
discussed in ch. M, p. 25.) The following two examples illustrate
situations described in tables M-1 and M-2.

Table M-1—This table shows that an A-design stratum. origi-
nally represented by PSU 914 (Newton. Tex.). will have its rep-
resentation shifted to PSU 554 (Grant. Ark.). This replacement
occurs in December 1979 when sample A42 is first introduced.
PSU 554 will remain in the national sample through August
1982.

These actions are also shown in table M-2, where the impact
of the shift on the State samples is also recorded. Arkansas is
one of the States for which the national sample is inadequate t0

TABLE M-1. PSU Replacement Schedule for the

provide State estimates with the reliability desired. (See. ch. VI,

p. 68.) Analysis of the nationa! sample has shown that adc
tional sample USU's are required for the State estimates
Arkansas. prior 1o December 1979. before Grant. Ark . enters t
national sample. Accordingly. table M-2 shows that a supp’
mental sample in PSU. 531 (Union. Ark.) is interviewed ur
December 1979 when PSU 554 (Grant. Ark.) enters the sam(
for the State. Because, even without PSU 914 (Newton. Te:
the national sample in Texas is considered adequate to prov
relisble estimates for that State. the sample for Texas is '
otherwise affected by this shift.

Table M-2—This table shows 3 shift in the national samr
between PSU’'s 865 (Torrance. N. Mex.) and 825 (Millard, Ut
beginning with sample A39 in December 1977. In this case.t
New Mexico and Utah require their national samples to be ¢
plemented by additional PSU's for State estimates. and
necessary 10 maintain the sample size in each of these St
when the national sample PSU’s are changed.

Table M-2 shows that a D sample is provided for Utah by °
785 (Sanpete. Utah) until December 1877 when PSU
{Millard, Utah) enters the sample. The replacement for tt
sample in PSU 865 (Torrance. N. Mex.). needed for New Me
is found also to be Torrance. N. Mex. As Torrance is not
enough to supply the sample for the entire decade. itw
necessary in this situation to use some USU's in this P’
second time for other surveys.

CPS National Sample: August 1972-August 1982

Current PSU Replacement PSU
No. County and State s:;;:‘: No. County and State S’t::::‘g :;::;
356 Hickory-St Clar. Mo A | 357 Carter-Shannon. Mo A36 Dec. '
390 Roseau.Minn . ... .. A 460 Schoolcratt. Mich. A38 Apr. °
394 Wells. N. Dak . C 395 Neison. N Dak ... ... .. . [4]] Aug. *
464 Clark-Hamhn. S Dak. . ....... AandC 379 Custer. S Dak. ......... ....- A4\ Apr. °
384 Sully SDak. ...... .. ... ... C25 Apr. °
546 Baylor Tex. . ... ......... A 547 Dallam. Tex. . .. ..... Ad1 Apr.
56 | Ganes. Tex. A | 566 | Wheeler Tex. ... ... . ... A3 Apr.
589 | Wison. Tex . .. A | 629 | Kornes Tex . ... .. ... A34 | Aug
655 Macon-Trousdale. Tenn. . . A 539 DeKaib. Tenn .. .. ...... ... Ad44 Apr.
657 | McClan.Okla . . ... .. .. A | 545 | Montague Tex . ........ .- A35 | Apr.
687 Lampasas-Mills, Tex. ... ... A | 989 | Hamilton Tex. .............. A40 Aug.
806 Khickitat, Wash .. . .. A 846 Morrow.Oreg . .. ... A42 Dec.
851 Washington. tdaho A | 807 Wallowa. Oreg . A37 Aug
807 | Wallowa.Oreg .. ... . A | 851 Washington. idaho A46 | Aug
865 Torrance. N Mex. . .. .. ... .. ... A | 825 Millard. Utah . . . ... .- A38 Dec
869 | DeiNorne.Cabf. ............... c | 883 Wheeler. Oreg. .......--- " Cc2s Apr
883 Wheeler. Oreg . ........ ... C | 869 DetNorte. Calif. ............- c28 Apt
873 Philps.Mont. ............ .. .- [ 823 Chouteau.Mont. ........---- cis Aug
823 Chouteau.MORL. .. ...ccocvvv--- c 843 Blaine.MONt. .. ....cononvvvrn> g';g 2:;
843 Blaine.Mont. ............ .. .. C 873 Phillips.Mont. .. ... - | AU
912 | Parmer. Tex. ... . ........... - A | 588 Swisher. Tex. . .. ... .- A35 Apr
914 Newlon, TEK. .. .- cvovreen- A 554 Grant Ak, .. ... -t A4l Dec
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TABLE M-2. PSU Replacement Schedule for the 461-Area Design and Supplemental Sample for State
Estimates, CETA: August 1976-August 1982
Current PSU Replacement PSU
No. County and State ?’:::: No. COunw and State S‘:::;?eg Z::::
294 Adams. N Dak D 293 Siope. N Dak D46 Aug 1982
390 Roseau. Minn .= .. . .. . A 460 Schooicraft. Mich. .. . A38 Apr 1977
346 Todd. Minn ' D38 Apr 1977
464 Clark-Hamiin. S Dak . AandC 379 Custer. S Dak. . YY) Apr 1979
384 Sully. S. Dak C25 Apr 1979
531 Union. Ark .. .. 0 554 Grant, Ark. A42 Dec 1979
914 Newton. Tex A
465 Topp. S Dak. D 468 Jones. S Dak. D38 Apr 1977
468 Jones. S Dak D 465 Tupp. § Dak D41 Apr 1979
546 Baylor. Tex A 547 Da!lam.Tsx A4 Apr 1979
556 Gaines. Tex L. A 566 Wheeler. Tex A38 Apr 1977
655 Macon-Trousdale, Tenn A 539 DeKalb Tenn_ Ada Apr 1981
687 Lampasas-Mills. Tex A 989 Hamilton. Tex .. A40 Aug 1978
724 Lander. Nev - D 725 Eureka. Nev D40 Aug 1978
728 Eureka Nev D 724 Lander. Nev D44 Apr 1981
785 Sanpete. Utah D 825 Maliard. Utah . A39 Dec 1977
865 Torrance. N Mex A 865 Torrance. N Mex D39 Dec 1977
869 Det Norte. Calt Cc 883 Wheeler. Oreg c2s Apr 1978
883 Wheeler. Oreg C 869 Del Norte. Calif c28 Apr 1981
806 | Kickitat. Wash - A | 846 Morrow. Oreg Ad2 Dec 1979
823 Chouteau. Mont Cc 843 Blaine. Mont. . c23 Dec. 1977
843 Blaine. Mont C 873 Phillips. Mont . C30 Aug 1982
773 | Fremont. Idaho D | 851 Washington. idaho . Ad6 | Aug 1982
807 Wallowa. Oreg . A
852 | Judith Basin. Mont D | 763 Garheld. Mont D38 | Apr 1877
763 Garheld. Mont o} 852 Judith Basin. Mont D44 Apr 1981
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SUBJECT INDEX

Note:
Definitions of terms are given on page numbers
n iulig.

Accurscy, 77,88

Addressies)
Coverage check, 46
ED. see Enumerstion district
Listing sheet fform 11.211A), 33,34, 46
Non-take-all INTA), 33, 126
Register, 76,122,123
Sampie, 3,16, 17
Segmem, 17,30
String of usable, 125
Take-att (TA), 126
USU, 17,19.126

Adesign, sse Sample

Admissible selection pattern, see Selection
pattern

Adjustmen, see Sessonsl adjustment

Amaerican Swmisticsl Associstion Census Ad-
visory Commintee, see Committees

Ares
€D sccumulation workshent (form BC-59),
118
Semple sgmant, 18, 30, 115
Segment fisting sheet {form 112121, 31
Urbanized, 18
Usu. 16

Armed Forces, 33, 65, 142

Associste Dirsctor
Dernograpivic Fivids, 27 ]
Sutistical Sndards and Methodology, 27

Averaging, see Estimazes, and Variance

8ias,. 77,81, 86
Concept, 81 _
Effect on smimetad chenge, B8
Mean squere etror, 88
Net, 82, 85,88
Potential causes, B2
Ewlustion, 86
Rare events universe (REV), 140
Selection of USU’s, 30
See afso Ratio estimation, and Rotation
growp

-Blocks, 16, 115

Book snd Denterity Survey, 54
Building permits, see Permits
Buresu of Labor Statistics, 3, 27,54, 63, 94

Cersus Labor Force Committee, soe
Committess

Causey. Beveriey D.. 92, 154

C. B. U, R, categories, see Enumeration district

Cdesign, see Sample

Cen-Sup (Census supplemental)
Sample, 17
Segment, 18, 28
Usu, 18,56

Census
Advisory Committee, American Statistics!
Association, see Committees
Conventional {(nonmail), 16
CPS Match Study, 65
Enumerative Check; 2
Ewluation Program, 1970, (E6), 18
Mail procedure, 16
Population, 1970, 4, 16
Prelist, 16
Supplemental, see Cen-Sup
X-11 method, see Seasonal adjustment

CETA program, 68
See also Rotstion system

Changes
Gross, 21,85
Labor force status, 87
Month-to-month, 21, 88, 96, 98

Chunks, see Blocks and Segment

Coding
Industry and occupation, 2B, 51
Quality control, 52

Color, 57

Commirtees

American Statistical Associstion, Census
Advisory Committee, 100

Buresu of Labor Statistics-Census Labor
Force Committes, 27

CPS Policy Committee, 27

Interagency Technical Committee on Labor
Force Statistics, 27

President's Committee to Appraise Em-
ployment and Unemployment Statistics
{Gordon Committesl, 3

Componems of veriance, see Variance
Composite estimate, see Estimate

Comprehensive Employment and Training Act
of 1973, see CETA

Computer
Controlied selection of PSU’s, 106
Data scceptance checks, 53
Edit, 45
Edit and recode progrem, 53
Selection of sample, 111,122
Services Division, 28
Useof,3

Conditioning of responses, 47, 49

Confidence intervais, 88, 94

Confidentislity requirements, 36, 100
See aiso Security

Construction Statistics Division, 28

Content
Reinterview, 47
See aiso Error

Control
Card {form CPS 260}, 33,37, 38
Dats collection, 45
Quality, 45,51, 147
Selection of PSU’s, 12,91, 92,105, 150

Cost functions, 50

Coverage, 82
Check, household, 47
Error, 48
Ratio, 61, 62,65,82
See also Error and Permit

CPS, see Current Population Survey
Crime Survey, National, 100,127, 135

Current Population Survey (CPS)

Basic and reimbursable programs, 44, 145
Census Buresu Divisions responsible for, 27
Chronologica! history, 2
Design, Nations! sample, &

68-ares, 2

230-area, 3

235-ere2, 13, 14

266-area, 13, 14

330-erea, 3

333-are2, 3

357910, 12, 14

376-sre0, 12,13, 14

449-3res, 4

451-ares,1,4,6, 14
Introduction of new design, 22, 141
Office Manual, 149
Policy Committee, see Committess
Program supaervisor, 47, 147
Questionnaire (form CPS-1), 33,39,40.4°
Research, 4
Specificstions, 6
See also Variance

Cut groups, 138

Dsta
Acceptance checks, 53
Collection centers, 163
Preparation Division, Jeffersonville, Ind.,
28,51
Processing Division, 51
Production cycle, 27,53
Tapes, public-use, 1

D-design, see Sample

Demographic Fields, Associste Dirsctor for,
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Demographic program coordinator, 147
Demographic sspplement, annuat, 65, 145, 145
Demographic Surveys Division, 27

Design
Effect, 69, 70, 71,93
Requirements for CETA, 68
See aizo Currere Popuistion Survey snd

Divitions associsted with CPS operstions, 27

Document sensing, 2
See ais0 FOSDIC

Dwelling places, see Groug Quarters, Housing
units

ED, see Enumeration district

Edit
Computer edit and recode program, 53
Qualifisd (QE) system, 46, 52
Questionnaire, 45,50, 149
Regional office_45 ‘
See aiso Comoputer, Income, and Interviewer

Educational Antsinment, March 1975, 159

Efficiency
Incresse, 1943-1975, 5
interviewer sfficiency ratio, SO

Employed persons, see Labor force concepts -
Employrment snd Esrnings, 1., 63

Enumerstion district (ED), 76
Accumulation workshent {form BC-59), 118
Address, 16, 19, 122
Address register, 16
Ares, 15, 19
Geographic categories. C, B, U, R, 18, 777
List (or prelist), se¢ Address ED
Map, 11§
Measure checkiist (form 8C-2505), 119
Measure of size, 18, 177
Tape address register (TAR), 36

Emrorls) -
Contem, 48, 33
Coverage, 48, 61,62, 65, 82, 88
Net, 458, 82
See siso Biss
Mean square, 60, 77, 88
Misclassification, 83
Nonsamoling, 81, 88
Processing, 85, 87,90
Resoonse, B3, B
Sampling, methods of oaiculstion, 90
Swndard, 77, 88, 90

Emimatels)
Adjustment, noni
National, 56, 91
State, 74
Annual sverages, 64, 70

Estimates—Continued
Compotite, 3, 21, 62, 64
Biss, 86
Change, 92, 96,98
Level, 92,95,97
State, 75
See a/s0 Variance
Consistent, 55, 60
Discontinuity in, 22
Housing units, 66
Infistiondeflstion, 59
Imerval, see Confidence intervais
Linear form of, 92, 155
Monthiy level, 88,95,97
Populstion, independent, 4, 59, 82
Precision of variance, 90
Procedure for States, 64
Annual sverages
1973,64,68 -
1974 and 1975, 65, 68, 73
1976, 68, 73
Rstio, 2,3, 4
First and second stage, 55, 58, 59
intermediate second stage, 60
National, 58
State, 74 .
Varisnces, 90, 98, 153
Reliabitity of, 159
SMSA, 1,64 -
State, 64,68, 73,92
Unbissed, 55
See a/so Bias, Confidence intervals, Housing
units, and Keyfitz

Ewlustion, see Interviewer

Field Division, 28, 147

FOSDIC (Film Optical Sensing Device for
lnput 10 Computers), 2, 28,52, 85

4-84 rotation system, see Rotation system

Frankel, Martin R., 92, 154

_Gordon Committee, see Committees

Group quarrers (GQ). 15, 30

Half point, 136
Health imerview Survey, 127
Hit number, 714, 134

Household, 15
Coverage check, 47
Indicator weight, 66, 67
Swvey, Quarterly, 67, 127

Housing
Monthly estimstes, 66
Survey, Annusl, 66, 100, 127, 135
Units, 75
Vacancy Survey (HVS), 41, 67
Questionnaire (form HVS-1), 43

HVS questionnaire, see Housing

1 & O, see Industry and occupation coding

income, 44, 87
Edit and allocation, 45

. Index of inconsistency, 80

Industry and occupation coding, 28, 51
Quality control of, 52

tnmates, institutionat, 15, 33, 144

Intersgency Technical Committee, see Com.-
Mittees

Interest, public, 100
Interval estimates, see Confidence intervals

interview
independent, 85
Personal, 44, 101
Telephone, 44, 54, 85, 101
Week, 33, 54
See a/so Bins

Interviewer(s)
Assignments, 10, 47
Error rate, 45, 49, 53
Ewlustion, 51
identification, 35
Nonqualified edit, 46
Number of, 147
Observation, 50, 147
Production rstio, 50
Recruitment, 147
Senior, 47, 147
Techniques, 51
Training, 46, 50, 147
Varisnce, 90
Workload, 10, 72, 149

Jeffersonville, Ind., Processing Center, 28,
51,54

Keeping house, see Labor force concepts

Keyfitz, Nathan, 12
Clusters, 150
Probabilities of PSU selection, 12, 105
Varisnce estimation, 91, 150, 154

Labor
Force, concepts, 2, 42, 87, 100
Statistics, Committee on, see Com-
mMittees
Swutistics, Bureau of, 3, 27, 54, 63,94
Survey, Monthiy, 79
U.S. Department of, Secretary, 68

Legal suthority for CPS, 35, 100
Letter
introductory (“Dear Friend,” form CPS
263), 33,35,36
Warning, 51
Level, monthly, see Estimates

Linesr form, spe Eitimnn
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List, see Addvess
ED, see Address ED
Sample, see Address ssmple
Listing
Check, 47
Sheet
Arsa segmem {form 11-212), 30, 31
Special place (form 11-213}, 30,32
Updating of, 33
See aiso Segment and Unit

Mail procedure, 16

Management and Budget, Office of, 27, 101
Statistical Poficy Division, 27, 101

Mapping, 28
March
Family weighting procedure, 65
Supplement, Annust Demographic, 145,
146
Match samples, 25, 127
McCarthy, Philip J., 91,92, 151
Mean square ervor, see Ervor
Medisn, 154, 161
Microdata files, 1
Microfilm, 28
Midpoint, 136

Monthly Labor Survey, MLS, 79

Noninterview(s), 33, 46, 51,56
Characzerintics of, 86
Classifications (type A, 8,0r C), 23
See a/s0 Bias and Estimates

Nonmail census, see Cemsus

Nonprobability ssmple, see Sample

Nonresponse, 82, 86
hem, 56, 82, 87

Non-takesl] INTA), see Address and Ultimate
sempling unit

Norwhite, 57
Seoe aizo Color

Observation, 50, 147
Special needs, 46, 50, 149

Office of Management and Budget IOMB),
Executive Office of the President, 27, 101
Statistics! Policy Division, 27, 101
Orthogone! replications, see Replications
Owerait selection probsbility, see Prabability

Owercoverage, 82

Pattern, sdmissidle selection, 12, 105
Perkins, Waiter M., 12

Permit (building)
Coverage, 17,30, 82
Segment, 77, 28,30
usu, 17
Year built, 19, 30
See also Ultimate sampling unit

Phases L and 11, 22,24
Policy Committee, CPS. see Committees

Population
Division, 28
Estimates, 4,59, 82

Precision, 77
See asiso Estimates

President’s Committee to Appraise Employ-
ment and Unemployment Statistics, see
Committees

Press refease, 54

Primary sampling unit {PSU), 7

Current design, 8, 12, 163

Earlier designs, 8, 12

Heterogeniety, 8

Number of, 8, 10, 13,149

Replacement of 27, 25
Schedule, 164, 165

Selection order, 177

Selection procedures, 10, 12, 105
National sample, 7, 109
State suppiemental sample (CETA), 69
See also Keyfitz and Probability

Size, 7.8

Stratification, 8
National sasmple, 8, 11
State suppiementsl sample (CETA), 69

Principsl person weight, see Weight

" Probability of selection, 15

Keyfitz, 12

Owerall, 14,15, 138

PSU, 10, 12

Stratum (C design), 12

USU within PSU, 13

See also Keyfitz and Primery sampling unit
Probability ssmple, 6, 55

Procedures
Rare event universe (REU), 56, 121, 140

Processing, close-out, 53
Production cycle, 53

PSU’s, see Primary ssmpling unit
Public imerest, 100

Public use, see Data and Tapes

Publications, statistical review of, 94

Quality comrol, 45, 51, 147

Questionnaire
CPS (form CPS-1),33, 39, 40, 41
Edit, 45,50, 149 -
HVS {form HVS-1), 43
Missing, 53

QHS, Quarterly Household Survey, 67, 127

Race, 56
Collapsed, 56

Random group, 50, 92
Random starts, 173, 121
Rare event procedure, 56, 121, 140

Rate
Gross difference, see Bias
Preliminary unemployment, 53
Refusal, 21,42, 86
Vacancy, 66
Tenure, 67

Ratio estimation, 2,3, 4
Bias. 85
First- and second-stage, 58
March suppiement, 65
National, 58,63
State, 74 )
See also Weighting

Ratio-tomoving average method, see Seasons!
adjustment

Recode
Program, 53
Special place, 111

Recruitment, interviewer, 147
References, 102
Refusals, 21, 42,86

Regional officels), 163
Control of operations, 45
Imerviewer training, 147
Organization, 27, 147
Processing of data, S1
Questionnaire shipments, 54
Recruitment, 147

Reimburssble studies, 44

Reinterview, 46, 51,79, 148
Components, 47
Dependent reconcilistion, 79
independence, 47,79
Telephone, 47

Relvariance, 93
Proportions, 94
Totsls, 93

Replicstion, 97
Method, 91
Orthogonal, 91, 151
See aiso Variance

Reservations, see Ultimate Sampling units

Residence, usual place of, 33, 142
Urban«ursl, 57,63
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Respancent burden, 101

Responses
Conditioning of. 47, 73
inconsistent, 85
See aiso Bias and Varignce

Rotation chare, 22,23
Rotation clusters, 25

Rotation group, 271
8ias, 24,83,88,90, 92
incoming and returning, 28
Index, 83,84, 88
Sets, 67, 7¢
Variance estimares, 90, 91,92

Rotation system, 27
CETA, 69
484.2, 21

Semple

Address, 3,16, 17
Areas, location of, 10, 163
CETA, 68, 163
Designs, 2,6

A, 6,10,13

C.6.12,13

D, 68

See a/s0 Current Population Survey
Efficiency, increase in,§
List, see Address ssmple
Match, 25, 127
Nomobabimv. 55
Overisp, 21, 22

Variance effect, 70, 72
’robwilitv, 6.55%
PSU's, see Primary sampling unit
Reduction of, 138
Replacemem of, sep Rotstion system
Aeport iform 11.200), 28,33
Rotation, see Rotation system
Segment, see Segmen
Self-weighting, 2, 6, 13.55
Size of, constane, 56, 138
Supplementai State, 1,4,68, 149
See a/s0 Cut groups

Sampling
Census EDs, 18, 131
Error, 88,90
Quota, 55
Stges, 6
Variance, 5, 77, 78, 90, 95
Within ED’s, 19, 115,122
Within PSU’s, 18, 111
Within strata, 10, 12, 105

Sessonsi adjustment, 3, 63
Introduction into CPS, 3
Variance, 91,92

Secretary of Labor. see Labor
Security, 5¢
Seymene, 16
Address {or Lim), 17,122
Ares, 16, 115
CenSup, 18, 20
Foider, 30

Listing, 30
Msp, 120121

Segment—Continued
Number, 716, 114
Permit, 17, 20, 28, 30

" Special place, 20, 30

Segmenting, 122

Selection
Pattern, 12, 108
PSU’s, 7, 105 .
Nationai sample, 7, 105
State sample, 69
See also Hit number, Keyfitz, Primary
sampling unit

Shipments, 53, 54

SMSA, see Standard metropolitan statistical
e

Source and reliabifity statermnent, 94, 159

Special place, 2, 30, 125
Listing sheet (form 11.213), 30, 32
Recode, 111
Segment, 20, 30

Standard error, see Error

Stndard metropolitan statisticat ares
SMSA), 1
Estimates, 64

Standards
Accuracy and precision, 94, 100
Production, 48, 51

Sute, see Estimates

Statistical Methods Division, 28, 94

Stwtistical Policy Division, Office of Manage-
mem and Bucget, 27, 101

Swtistical Research Division, 27

Statisticat Standards ang Methodology,
Associste Director for, 27

Strats
Collapsad, 91, 92, 152, 158
Groups of, 150, 153
Homogeniety, 10
Number of, 8, 12,13
Pairs of, 150
Selection, see Primary ssmpling unit

Steatification

Nationst sample, 8, 11
Swate sample 69

Subject matter
Compatidle, 100
Seraitive, 101

Subsampling, 56

Subsegmenting, 127

Successive ssmples, see Match smples

Surveys
Book and Dexterity, 94
Construction, 17
Crime, National, 100, 127,138

Surveys—Continued
Current Popuiation, /oc. cit.
Demographic Supplement, Annual, 65,
145, 146 .
Health interview, 127
Household, Quarterly, 67,127
Housing, Annual, 66, 100, 127, 135
Labor, Monthly, 79
Supplemental, using CPS sampie, 100, 145

Survey week, 471

Take alt (TA), 33, 126

Tape address register (T AR), see Enumeration
district

Telephone, see interview and Reinterview
Tepping, Benjamin J., 92,154

Training of data collection staff, 147
See ai50 Interviewer

Uttimate sampling units (Ususs), 6,13, 15
Allocation to surveys, 127
Mixed, 126
Non-take-sll (NTA}, 126
Number between hits, 136
Reservation of, 25,127
Selection within PSU's 113
Seiection within segment, 30, 121
Size, 4, 16, 140
See aiso Address, Ares, Cen-Sup, and

Permit

Unbissed estimates, see, Estimates
Unemployed persons, see Labor force concepts
Unemployment rate, 53 .

Units
Erroneous inclusions and omissions, 48, 82
El‘n, S1 ) .
Housing, 15
Listing, 30
See a/so Housing

Update listing, 33
Urbanized ares (UA), 18

USU’s, see Ultimate sampling units

Vacsncy raes, 66
Value, expectéd. 7?7

Verisnce
Aweraging, 93
Components, 64, 69,90,92,95,96, 157
Composite estimator, 95, 150 :
Estimation, 90, 150
B8i2s,90,91,92, 94, 158
Generalized, 93
Ratio estimate, loc. cir.
Replication, 91, 150
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Varisnce—Continued Weight, weighting Work Projects Administration (WPA), 2
Response, 77 Basic, 56, 73, 138, 141
" Correlated component of, 78, 158 Household indicstor, 66, 67 Workers )
Modet, 77 March family 54, 65 Part-time, 3, 88
Simple, 78, 79 Principal person, 66 ’ See also Labor force concepts
Total, 77, 158 Special, 56, 73,86, 91, 141
See als0 Interviewer, Keyfitz, Sampling, Workioad, see Interviewer
end Seasona! adjustment Woodruff, Ralph S., 92, 154
Vetersn nistus, 2 Work, looking for, 41, 87 X-11 method, see Seasonal adjustment
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in the current survey programs of the Census
Bureau. Price $1.15.

‘please getach along this dotted ling)

ORDER FORM

Hmu@mh'ﬂwﬁmhm(ﬁﬂicmwmmwdm
desired in the space provided at the left of sach title):

e FOIm 118 Semple PSU's, 481-Arse Current Popuistion Survey
Netionsl Semple: March 1973 81 $3 00

—— Form 118 s-nmrsua,mmwommsmu-
ments: August 1976 st $1.00

— FOrm $13-1A Dets Coliection Coverage end Current Program
PSU's: denuary 1973 a1 $0.25

— O™ 114 PSU’s Included in Current Survey Samples:
September 1976 21$1.15

MAIL ORDER FORM WITH PAYMENT TO

Subscriber Servicas
Section (Publications)
* Bureau of the Census

Washington, D.C. 20233

Postage stamps sre not scceptabls; currency is submitted
8t sender’s risk. Remittances from foreign countries must
be Iz international money order or by s draft on

a8 U.S. bank.

MAKE CHECK OR MONEY ORDER PAYABLE
TO SUPERINTENDENT OF DOCUMENTS

TOTAL AMOUNT §

Name
Payment enclosed OR Charge to
Organization (Mark one) Superintendent of
0 Cheex Documents Deposit
0 Money order Account Number

Street Address

City. State, ang 2P Code

0 GPO coupons







