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Foreword

The Current Population Survey (CPS) is one of the oldest, largest, and most well-recognized
surveys in the United States. It is immensely important, providing information on many of the things
that define us as individuals and as a society—our work, our earnings, our education. It is also
immensely complex. Staff of the Census Bureau and the Bureau of Labor Statistics have
attempted, in this publication, to provide data users with a thorough description of the design and
methodology used in the CPS. The preparation of this technical paper was a major undertaking,
spanning several years and involving dozens of statisticians, economists, and others from the two
agencies.

This paper is the first major update of CPS documentation in more than two decades, and, while
the basic approach to collecting labor force and other data through the CPS has remained intact
over the intervening years, much has changed. In particular, a redesigned CPS was introduced in
January 1994, centered around the survey’s first use of a computerized survey instrument by field
interviewers. The questionnaire itself was rewritten to better communicate CPS concepts to the
respondent, and to take advantage of computerization.

This document describes the design and methodology that existed for the CPS as of December
1995. Some of the appendices cover updates that have been made to the survey since then.

Users of CPS data should have access to up-to-date information about the survey’s methodol-
ogy. The advent of the Internet allows us to provide updates to the material contained in this report
on a more timely basis. Please visit our CPS web site at http://www.bls.census.gov/cps, where
updated survey information will be made available. Also, we welcome comments from users about
the value of this document and ways that it could be improved.

Kenneth Prewitt
Director Katharine G. Abraham

U.S. Census Bureau Commissioner
March 2000 Bureau of Labor Statistics

March 2000
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Summary of Changes
(Changes made to Current Population Survey Technical Paper 63 to Produce Technical Paper 63RV, March 2002)

Chapter 1. Background
. page 1-1, left column, fourth paragraph:' added a footnote about the sample size increase
detailed in Appendix J.

Chapter 2. History of the Current Population Survey
. page 2-3, third paragraph of December 1971-March 1973: changed 1992 to 1972.2
. page 2-4, April 1984: changed 1995 to 1985.
] page 2-5: added a section January 1998 describing a two-step composite estimation
method.
. page 2-5: added a section July 2001 describing the SCHIP.

Chapter 3. Design of the Current Population Survey Sample
. page 3-1, chapter heading: added a reference to Appendix J.
. page 3-1, after second paragraph of INTRODUCTION: added text on the SCHIP.
] page 3-11, Table 3-3a: corrected sorts.

Chapter 9. Data Preparation
. page 9-1, first paragraph of INDUSTRY AND OCCUPATION (1&0) CODING:
added a footnote about the increase of cases for coding because of the SCHIP.

Chapter 10.  Estimation Procedures for Labor Force Data
] page 10-1, last paragraph of INTRODUCTION: added text about a new compositing
procedure detailed in Appendix .
. page 10-5, Table 10-1: changed 1999 in heading to 1990.
. page 10-6, Table 10-3: inserted missing age category 55-59.
. page 10-11, second paragraph of Estimates for States: added a footnote that all states
are now based on a model.

Chapter 11.  Current Population Survey Supplemental Inquiries
] pages 11-1-11-3: made clarifications and revisions to improve readability.
. pages 11-3-11-8, Annual Demographic Supplement (March Supplement): major
revisions due to more current methodologies and the inclusion of the SCHIP.

Chapter 14. Estimation of Variance
. page 14-5, Table 14-1: added a footnote that refers to Appendix H.

Chapter 16. Quality Indicators of Nonsampling Errors
. page 16-1, chapter heading: added a reference to a BLS internet site.

Appendix E. State Model-Based Labor Force Estimation
. page E-1, Table E-1: added a footnote about the SCHIP.

Appendix F. Organization and Training of the Data Collection Staff
] pages F-1 — F3, all sections: updated several of the numbers/percentages with 2001 data.
. page F-3, Figure F-2: changed to Table F-1 and updated it.
] page F-3, fourth paragraph of FIELD REPRESENTATIVE PERFORMANCE GUIDELINES:
changed CARMIN to CARMN.

"Page number, column, and paragraph number are those from TP63. They indicate where the change begins.
2Boldface indicates a change or addition from TP63 to TP63RV.
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Appendix G. Reinterview: Design and Methodology
. pages G-1-G-3, all sections: major revisions/deletions due to more current methodologies.

Appendix H. Sample Design Changes of the Current Population Survey: January 1996
] page H-1, chapter heading: added a reference to Appendix J.

Appendix J. Changes to the Current Population Survey Sample in July 2001
. This is an entirely new appendix, focusing on the changes that are collectively known as
the SCHIP sample expansion.
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Chapter 1.
Background

The Current Population Survey (CPS), sponsored jointly
by the U.S. Census Bureau and the U.S. Bureau of Labor
Statistics (BLS), is the Nation’s primary source of labor
force statistics for the entire population. The CPS is the
source of numerous high-profile economic statistics includ-
ing the Nation’s unemployment rate and provides data on a
wide range of issues relating to employment and earnings.
The CPS also collects extensive demographic data which
complement and enhance our understanding of labor mar-
ket conditions in the Nation overall, among many different
population groups, the various states, and even substate
areas.

Although the labor market information is central to the
CPS, the survey provides a wealth of other social and
economic data that are widely used by social scientists in
both the public and private sectors. In addition, because of
its long history, the CPS has been a model for other
household surveys, both in the United States and in many
other countries.

Thus, the CPS is a source of information for both social
science research and the study of survey methodology.
This report aims to provide all users of the CPS with a
comprehensive guide to the survey. The report focuses on
labor force data because the timely and accurate collection
of those data remains the principal purpose of the survey.

The CPS is administered by the Census Bureau using a
scientifically selected sample of some 50,000 occupied
households.! The fieldwork is conducted during the calen-
dar week that includes the 19th of the month. The ques-
tions refer to activities during the prior week; that is, the
week that includes the 12th of the month.2 Households
from all 50 states and the District of Columbia are in the
survey for 4 consecutive months, out for 8, and then return
for another 4 months before leaving the sample perma-
nently. This design ensures a high degree of continuity
from 1 month to the next (as well as over the year). The
4-8-4 sampling scheme has the added benefit of allowing
for the constant replenishment of the sample without
excessive response burden.

To be eligible to participate in the CPS, individuals must
be 15 years of age or over and not in the Armed Forces.
Persons in institutions, such as prisons, long-term care
hospitals, and nursing homes are, by definition, ineligible to

"Beginning with July 2001, the sample size increased to 60,000
occupied households. (See Appendix J for details.)

2In the month of December, the survey is often conducted 1 week
earlier to avoid conflicting with the holiday season.

be interviewed in the CPS. In general, the BLS publishes
labor force data only for persons age 16 and over, since
those under 16 are substantially limited in their labor
market activities by compulsory schooling and child labor
laws. No upper age limit is used, and full-time students are
treated the same as nonstudents. One person generally
responds for all eligible members of the household. The
person who responds is called the “reference person” and
usually is the person who either owns or rents the housing
unit. If the reference person is not knowledgeable about the
employment status of the others in the household, attempts
are made to contact those individuals directly.

Within 2 weeks of the completion of these interviews, the
BLS releases the major results of the survey. Also included
in BLS’s analysis of labor market conditions are data from
a survey of nearly 400,000 employers (the Current Employ-
ment Statistics (CES) survey, conducted concurrently with
the CPS). These two surveys are complementary in many
ways. The CPS focuses on the labor force status (employed,
unemployed, not in labor force) of the working-age popu-
lation and the demographic characteristics of workers and
nonworkers. The CES focuses on aggregate estimates of
employment, hours, and earnings for several hundred
industries that would be impossible to obtain with the same
precision through a household survey. The CPS reports on
individuals not covered in the CES, such as the self
employed, agricultural workers, and unpaid workers in a
family business. Information also is collected in the CPS
about persons who are not working.

In addition to the regular labor force questions, the CPS
often includes supplemental questions on subjects of inter-
est to labor market analysts. These include annual work
activity and income, veteran status, school enrollment,
contingent employment, worker displacement, and job
tenure, among other topics. Because of the survey’s large
sample size and broad population coverage, a wide range
of sponsors use CPS supplements to collect data on topics
as diverse as expectation of family size, tobacco use,
computer use, and voting patterns. The supplements are
described in greater detail in Chapter 11.

The CPS questionnaire is a completely computerized
document that is administered by Census Bureau field



representatives across the country through both personal
and telephone interviews. Additional telephone interview-
ing also is conducted from the Census Bureau’s three
centralized collection facilities in Hagerstown, Maryland;
Jeffersonville, Indiana; and Tucson, Arizona.

The labor force concepts and definitions used in the
CPS have undergone only slight modification since the
survey’s inception in 1940. Those concepts and definitions
are discussed in Chapter 5.
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Chapter 2.

History of the Current Population Survey

INTRODUCTION

The Current Population Survey (CPS) has its origin in a
program established to provide direct measurement of
unemployment each month on a sample basis. There were
several earlier attempts to estimate the number of unem-
ployed using various devices ranging from guesses to
enumerative counts. The problem of measuring unemploy-
ment became especially acute during the Economic Depres-
sion of the 1930s.

The Enumerative Check Census, taken as part of the
1937 unemployment registration, was the first attempt to
estimate unemployment on a nationwide basis using prob-
ability sampling. During the latter half of the 1930s, the
Work Projects Administration (WPA) developed techniques
for measuring unemployment, first on a local area basis
and later on a national basis. This research combined with
the experience from the Enumerative Check Census led to
the Sample Survey of Unemployment which was started in
March 1940 as a monthly activity by the WPA.

MAJOR CHANGES IN THE SURVEY: A
CHRONOLOGY

In August 1942, responsibility for the Sample Survey of
Unemployment was transferred to the Bureau of the Cen-
sus, 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. The households in the
revised sample were in 68 Primary Sampling Units (PSUs)
(see Chapter 3), comprising 125 counties and independent
cities. By 1945, about 25,000 housing units were desig-
nated for the sample, of which about 21,000 contained
interviewed households.

One of the most important changes in the CPS sample
design took place in 1954 when, for the same total budget,
the number of PSUs was expanded from 68 to 230, without
any change in the number of sample households. The
redesign resulted in a more efficient system of field orga-
nization and supervision and provided more information
per unit of cost. Thus the accuracy of published statistics
improved as did the reliability of some regional as well as
national estimates.

Since the mid-1950s, the CPS’s sample has undergone
major revision after every decennial census. The following
list chronicles the important modifications to the CPS
starting in the mid-1940s:

July 1945. The CPS questionnaire was revised. The
revision consisted of the introduction of four basic employ-
ment status questions. Methodological studies showed
that the previous questionnaire produced results that
misclassified large numbers of part-time and intermittent
workers, particularly unpaid family workers. These groups
were erroneously reported as not active in the labor
force.

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

July 1949. Previously excluded dwelling places were
now covered. The sample was extended to cover special
dwelling places—hotels, motels, trailer camps, etc. This
led to improvements in the statistics, (i.e., reduced bias)
since residents of these places often have characteristics
different from the rest of the population.

February 1952. Document sensing procedures were
introduced in the survey process. The CPS questionnaire
was printed on a document-sensing card. In this proce-
dure, responses were recorded by drawing a line through
the oval representing the correct answer using an elec-
trographic lead pencil. Punch cards were automatically
prepared from the questionnaire by document-sensing
equipment.

January 1953. Ratio estimates now used data from the
1950 population census. Starting in January 1953, popu-
lation data from the 1950 census were introduced into
the CPS estimation procedure. Prior to that date, the
ratio estimates had been based on 1940 census relation-
ships for the first-stage ratio estimate, and 1940 popula-
tion data were used to adjust for births, deaths, etc., for
the second-stage ratio estimate. In September 1953, a
question on “color” was added and the question on
“veteran status” was deleted in the second-stage ratio
estimate. This change made it feasible to publish sepa-
rate, absolute numbers for persons by race; whereas,
only the percentage of distributions had previously been
possible.

July 1953. The 4-8-4 rotation system was introduced.
This sample rotation system was adopted to improve
measurement over time. In this system households are
interviewed for 4 consecutive months 1 year, leave the



sample for 8 months, and return for the same period of 4
months the following year. In the previous system, house-
holds were interviewed for 6 months and then replaced.
The 4-8-4 system provides some year-to-year overlap,
thus improving estimate of change on both a month-to-
month and year-to-year basis.

September 1953. High speed electronic equipment was
introduced for tabulations. The introduction of electronic
calculation greatly increased timeliness and led to other
improvements in estimation methods. Other benefits
included the substantial expansion of the scope and
content of the tabulations and the computation of sam-
pling variability. The shift to modern computers was
made in 1959. Keeping abreast of modern computing
has proved a continuous process, and to this day, the
Census Bureau is still updating and replacing its com-
puter environment.

February 1954. The number of PSUs was expanded to
230. The number of PSUs was increased from 68 to 230
while retaining the overall sample size of 25,000 desig-
nated housing units. The 230 PSUs consisted of 453
counties and independent cities. At the same time, a
substantially improved estimation procedure (See Chap-
ter 10, Composite Estimation) was introduced.

Composite estimation took advantage of the large
overlap in the sample from month-to-month. These two
changes improved the reliability of most of the major
statistics by a magnitude that could otherwise be achieved
only by doubling the sample size.

May 1955. Monthly questions on part-time workers were
added. Monthly questions exploring the reasons for
part-time work were added to the standard set of employ-
ment status items. In the past, this information had been
collected quarterly or less frequently and was found to be
valuable in studying labor market trends.

July 1955. Survey week was moved. The CPS survey
week was moved to the calendar week containing the
12th day of the month to align the CPS time reference
with that of other employment statistics. Previously, the
survey week had been the calendar week containing the
8th day of the month.

May 1956. The number of PSUs was expanded to 330.
The number of PSUs was expanded from 230 to 330.
The overall sample size also increased by roughly two-
thirds to a total of about 40,000 households units (about
35,000 occupied units). The expanded sample covered
638 counties and independent cities.

All of the former 230 PSUs were also included in the
expanded sample.

The expansion increased the reliability of the major
statistics by around 20 percent and made it possible to
publish more detailed statistics.

¢ January 1957. Employment status definition was changed.
Two relatively small groups of persons, both formerly
classified as employed “with a job but not at work,” were

assigned to new classifications. The reassigned groups
were (1) persons on layoff with definite instructions to
return to work within 30 days of the layoff date and (2)
persons waiting to start new wage and salary jobs within
30 days of the interview. Most of the persons in these two
groups were shifted to the unemployed classification.
The only exception was the small subgroup in school
during the survey week who were waiting to start new
jobs; these persons were transferred to “not in labor
force.” This change in definition did not affect the basic
question or the enumeration procedures.

June 1957. Seasonal adjustment was introduced. Some
seasonally adjusted unemployment data were introduced
early in 1955. An extension of the data—using more
refined seasonal adjustment methods programmed on
electronic computers—was introduced in July 1957. The
new data included a seasonally adjusted rate of unem-
ployment and trends of seasonally adjusted total employ-
ment and unemployment. Significant improvements in
methodology emerged from research conducted at the
Bureau of Labor Statistics and the Census Bureau in the
ensuing years.

July 1959. Responsibility for CPS was moved between
agencies. Responsibility for the planning, analysis, and
publication of the labor force statistics from the CPS was
transferred to the BLS as part of a large exchange of
statistical functions between the Commerce and Labor
Departments. The Census Bureau continued to have
(and still has) responsibility for the collection and com-
puter processing of these statistics, for maintenance of
the CPS sample, and for related methodological research.
Interagency review of CPS policy and technical issues
continues under the aegis of the Statistical Policy Divi-
sion, Office of Management and Budget.

January 1960. Alaska and Hawaii were added to the
population estimates and the CPS sample. Upon achiev-
ing statehood, Alaska and Hawaii were included in the
independent population estimates and in the sample
survey. This increased the number of sample PSUs from
330 to 333. The addition of these two states affected the
comparability of population and labor force data with
previous years. Another result was in an increase of
about 500,000 in the noninstitutional population of work-
ing 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 Film Optical Sensing
Device for Input to the Computer (FOSDIC) system. The
CPS questionnaire was converted to the FOSDIC type
used by the 1960 census. Entries were made by filling in
small circles with an ordinary lead pencil. The question-
naires were photographed to microfilm. The microfilms
were then scanned by a reading device which transferred
the information directly to computer tape. This system
permitted a larger form and a more flexible arrangement
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of items than the previous document-sensing procedure
and did not require the preparation of punch cards. This
data entry system was used through December 1993.

January 1963. New descriptive information was made
available. In response to recommendations of a review
committee, two new items were added to the monthly
questionnaire. The first was an item, formerly carried out
only intermittently, on whether the unemployed were
seeking full- or part-time work. The second was an
expanded item on household relationships, formerly included
only annually, to provide greater detail on the marital
status and household relationship of unemployed per-
sons.

March 1963. The sample and population data used in
ratio estimates were revised. From December 1961 to
March 1963, the CPS sample was gradually revised.
This revision reflected the changes in both population
size and distribution as established by the 1960 census.
Other demographic changes, such as the industrial mix
between areas, were also taken into account. The overall
sample size remained the same, but the number of PSUs
increased slightly to 357 to provide greater coverage of
the fast growing portions of the country. For most of the
sample, census lists replaced the traditional area sam-
pling. These lists were developed in the 1960 census.
These changes resulted in further gains in reliability of
about 5 percent for most statistics. The census-based
updated population information was used in April 1962
for first- and second-stage ratio estimates.

January 1967. The sample was expanded to 449 PSUs.
The CPS sample was expanded from 357 to 449 PSUs.
An increase in total budget allowed the overall sample
size to increase by roughly 50 percent to a total of about
60,000 housing units (52,500 occupied units). The expanded
sample had households in 863 counties and independent
cities with at least some coverage in every state.

This expansion increased the reliability of the major
statistics by about 20 percent and made it possible to
publish more detailed statistics.

The concepts of employment and unemployment
were modified. In line with the basic recommendations of
the President’'s Committee to Appraise Employment and
Unemployment Statistics (Eckler, 1972), a several-year
study was conducted to develop and test proposed
changes in the labor force concepts. The principal
research results were implemented in January 1967.
The changes included a revised age cutoff in defining
the labor force; and new questions to improve the
information on hours of work, the duration of unemploy-
ment, and the self-employed. The definition of unemploy-
ment was also revised slightly. The revised definition of
unemployment led to small differences in the estimates
of level and month-to-month change.

March 1968. Separate age/sex ratio estimation cells
were introduced for Negro and other races. Previously,
the second-stage ratio estimation used non-White and

White race categories by age groups and sex. The
revised procedures allowed for separate ratio estimates
for Negro and Other! race categories.

This change amounts essentially to an increase in the
number of ratio estimation cells from 68 to 116.

January 1971 and January 1972. 1970 census occu-
pational classification was introduced. The questions on
occupation were made more comparable to those used
in the 1970 census by adding a question on major
activities or duties of current job. The new classification
was introduced into the CPS coding procedures in Janu-
ary 1971. Tabulated data were produced in the revised
version beginning in January 1972.

December 1971-March 1973. Sample was expanded to
461 PSUs and data used in ratio estimation were updated.
From December 1971 to March 1973, the CPS sample
was revised gradually to reflect the changes in popula-
tion size and distribution as described by the 1970
census. As part of an overall sample optimization, the
sample size was reduced slightly (from 60,000 to 58,000
housing units), but the number of PSUs increased to 461.
Also, the cluster design was changed from six nearby
(but not contiguous) to four usually contiguous house-
holds. This change was undertaken after research found
that smaller cluster sizes would increase sample effi-
ciency.

Even with the reduction in sample size, this change
led to a small gain in reliability for most characteristics.
The noninterview adjustment and first stage ratio esti-
mate adjustment were also modified to improve the
reliability of estimates for central cities and the rest of the
Standard Metropolitan Statistical Areas (SMSAs).

In January 1972, the population estimates used in the
second-stage ratio estimation were updated to the 1970
census base.

January 1974. Inflation-deflation method was introduced
for deriving independent estimates of the population. The
derivation of independent estimates of the civilian non-
institutional population by age, race, and sex used in
second-stage ratio estimation in preparing the monthly
labor force estimates now used the inflation-deflation
method (see Chapter 10).

September 1975. State supplementary samples were
introduced. An additional sample, consisting of about
14,000 interviews each month, was introduced in July
1975 to supplement the national sample in 26 states and
the District of Columbia. In all, 165 new PSUs were
involved. The supplemental sample was added to meet a
specific reliability standard for estimates of the annual
average number of unemployed persons for each state.

'Other includes American Indian, Eskimo, Aleut, Asian, and Pacific
Islander.



In August 1976, an improved estimation procedure and
modified reliability requirements led to the supplement
PSUs being dropped from three states.

Thus, the size of the supplemental sample was reduced
to about 11,000 households in 155 PSUs.

October 1978. Procedures for determining demographic
characteristics were modified. At this time, changes were
made in the collection methods for household relation-
ship, race, and ethnicity. Race was now determined by
the respondent rather than by the interviewer.

Other modifications included the introduction of earn-
ings questions for the two outgoing rotations. New items
focused on usual hours worked, hourly wage rate, and
usual weekly earnings. Earnings items were asked of
currently employed wage and salary workers.

January 1979. A new two-level, first-stage ratio estima-
tion procedure was introduced. This procedure was
designed to improve the reliability of metropolitan/nonmetropolitan
estimates.

Other newly introduced items were the monthly tabu-
lation of children’s demographic data, including relation-
ship, age, sex, race, and origin.

September/October 1979. The final report of the National
Commission on Employment and Unemployment Statis-
tics (NCEUS; “Levitan” Commission) (Executive Office of
the President, 1976) was issued. This report shaped
many of the future changes to the CPS.

January 1980. To improve coverage about 450 house-
holds were added to the sample, increasing the number
of total PSUs to 629.

May 1981. The sample was reduced by approximately
6,000 assigned households bringing the total sample
size to approximately 72,000 assigned households.

January 1982. The race categories in the second-stage
ratio estimation adjustment were changed from White/Non-
White to Black/Non-Black. These changes were made to
eliminate classification differences in race that existed
between the 1980 census and the CPS. The change did
not result in notable differences in published household
data. Nevertheless, it did result in more variability for
certain “White,” “Black,” and “Other” characteristics.
As is customary, the CPS uses ratio estimates from
the most recent decennial census. Beginning in January
1982, these ratio estimates were based on findings from
the 1980 census. The use of the 1980 census-based
population estimates, in conjunction with the revised
second-stage adjustment, resulted in about a 2 percent
increase in the estimates for total civilian noninstitutional
population 16 years and over, civilian labor force, and
unemployed persons. The magnitude of the differences
between 1970 and 1980 census-based ratio estimates
affected the historical comparability and continuity of
major labor force series; therefore, the BLS revised
approximately 30,000 series back to 1970.

* November 1982. The question series on earnings was

extended to include items on union membership and
union coverage.

January 1983. The occupational and industrial data
were coded using the 1980 classification systems. While
the effect on industry-related data was minor, the con-
version was viewed as a major break in occupation-
related data series. The census developed a “list of
conversion factors” to translate occupation descriptions
based on the 1970 census-coding classification system
to their 1980 equivalents.

Most of the data historically published for the “Black
and Other” population group were replaced by data
which relate only to the “Black” population.

October 1984. School enrollment items were added for
persons 16-24 years of age.

April 1984. The 1970 census-based sample was phased-
out through a series of changes that were completed by
July 1985. The redesigned sample used data from the
1980 census to update the sampling frame, took advan-
tage of recent research findings to improve the efficiency
and quality of the survey, and used a state-based design
to improve the estimates for the states without any
change in sample size.

September 1984. Collection of veteran’s data for females
was started.

January 1985. Estimation procedures were changed to
use data from the 1980 census and new sample. The
major changes were to the second-stage adjustment
which replaced population estimates for “Black” and
“Non-Black” (by sex and age groups) with population
estimates for “White,” “Black,” and “Other” population
groups. In addition, a separate, intermediate step was
added as a control to the Hispanic? population. The
combined effect of these changes on labor force esti-
mates and aggregates for most population groups was
negligible; however, the Hispanic population and associ-
ated labor force estimates were greatly affected and
revisions were made back to January 1980 to the extent
possible.

June 1985. The CPS Computer Assisted Telephone
Interviewing (CATI) facility was opened at Hagerstown,
Maryland. A series of tests over the next few years were
conducted to identify and resolve the operational issues
associated with the use of CATI. Later tests focused on
CATl-related issues, such as data quality, costs, and
mode effects on labor force estimates. Samples used in
these tests were not used as part of the CPS.

April 1987. First CATI cases were used in CPS monthly
estimates. Initially, CATI started with 300 cases a month.
As operational issues were resolved and new telephone

2Hispanics may be of any race.
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centers were opened—Tucson, Arizona (May 1992) and
Jeffersonville, Indiana (September 1994)—the CATI work-
load was gradually increased to about 9,200 cases a
month (January 1995).

June 1990. The first of a series of experiments to test
alternative labor force questionnaires was started at the
Hagerstown Telephone Center. These tests used ran-
dom digit dialing and were conducted in 1990 and 1991.

July 1992, The CATI and Computer Assisted Personal
Interviewing (CAPI) Overlap (CCO) experiments began.
CATI and automated laptop versions of the revised CPS
questionnaire were used in a sample of about 12,000
households selected from the National Crime Victimiza-
tion Survey sample. The experiment continued through
December 1993.

The CCO ran parallel with the official CPS. The
CCO’s main purpose was to gauge the combined effect
of the new questionnaire and computer-assisted data
collection. It is estimated that the redesign had no
statistically significant effect on the total unemployment
rate, but it did affect statistics related to unemployment,
such as the reasons for unemployment, the duration of
unemployment, and the industry and occupational dis-
tribution of the unemployed with previous work experi-
ence. It also is estimated that the redesign significantly
increased the employment-to-population ratio and the
labor force participation rate for women, but significantly
decreased the employment-to-population ratio for men.
Along with the changes in employment, it was estimated
that the redesign significantly influenced the measure-
ment of characteristics related to employment, such as
the proportion of employment working part-time, the
proportion working part-time for economic reasons, the
number of individuals classified as self-employed, and
industry and occupational distribution of the employed.

January 1994. A new questionnaire designed solely for
use in computer assisted interviewing was introduced in
the official CPS. Computerization allowed for the use of a
very complex questionnaire without increasing response
burden, increased consistency by reducing interviewer
error, permitted editing at time of interviewing, and allowed
for the use of dependent interviewing where information
reported in one month (industry/occupation, retired/disabled
statuses, and duration of unemployment) was confirmed
or updated in subsequent months.

Industry and occupation codes from the 1990 census
were introduced. Population estimates were converted
to 1990 census base for use in ratio estimation proce-
dures.

April 1994. The 16-month phase-in of the redesigned
sample based on the 1990 census began. The primary
purpose of this sample redesign was to maintain the
efficiency of the sampling frames. Once phased-in, this
resulted in a monthly sample of 56,000 eligible housing
units in 792 sample areas. The details of the 1990
sample redesign are described in Chapter 3.

e December 1994. Starting in December 1994, a new set

of response categories was phased in for the relationship
to reference person. This modification was directed at
individuals not formally related to the reference person to
identify unmarried partners in a household. The old
partner/roommate category was deleted and replaced
with the following categories: unmarried partner,
housemate/roommate, and roomer/boarder. This modifi-
cation was phased in two rotation groups at a time and
was fully in place by March 1995. This change had no
effect on the family statistics produced by CPS.

January 1996. The 1990 CPS design was changed
because of a funding reduction. The original reliability
requirements of the sample were relaxed, allowing a
reduction in the national sample size from roughly 56,000
eligible housing units to 50,000 eligible housing units.
The reduced CPS national sample contains 754 PSUs.
The details of the sample design changes as of January
1996 are described in Appendix H.

January 1998. A new two-step composite estimation
method for the CPS was implemented (See Appendix I).
The first step involves computation of composite esti-
mates for the main labor force categories, classified by
important demographic characteristics. The second adjusts
person weights, through a series of ratio adjustments, to
agree with the composite estimates, thus incorporating
the effect of composite estimation into the person weights.
This new technique provides increased operational sim-
plicity for microdata users and improves the accuracy of
labor force estimates by using different compositing
coefficients for different labor force categories. The weight-
ing adjustment method assures additivity while allowing
this variation in compositing coefficients.

July 2001. Effective with the release of July 2001 data,
official labor force estimates from the CPS and Local
Area Unemployment Statistics (LAUS) program reflect
the expansion of the monthly CPS sample from about
50,000 to about 60,000 eligible households. This expan-
sion of the monthly CPS sample was one part of the
Census Bureau’s plan to meet the requirements of the
State Children’s Health Insurance Program (SCHIP)
legislation. The SCHIP legislation requires the Census
Bureau to improve state estimates of the number of
children who live in low-income families and lack health
insurance. These estimates are obtained from the Annual
Demographic Supplement to the CPS. In September
2000, the Census Bureau began expanding the monthly
CPS sample in 31 states and the District of Columbia.
States were identified for sample supplementation based
on the standard error of their March estimate of low-
income children without health insurance. The additional
10,000 households were added to the sample over a
3-month period. The BLS chose not to include the
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additional households in the official labor force esti-
mates, however, until it had sufficient time to evaluate the
estimates from the 60,000 household sample. See Appen-
dix J, Changes to the Current Population Survey Sample
in July 2001, for details.

REFERENCES

Eckler, R.A. (1972), U.S. Census Bureau, New York:
Praeger.

Executive Office of the President, Office of Management
and Budget, Statistical Policy Division (1976), Federal
Statistics: Coordination, Standards, Guidelines: 1976,
Washington, DC: Government Printing Office.



Chapter 3.

Design of the Current Population Survey Sample
(See Appendix H for sample design changes as of January 1996 and Appendix J for changes in July 2001.)

INTRODUCTION

For more than five decades, the Current Population
Survey (CPS) has been one of the major sources of
up-to-date information on the labor force and demographic
characteristics of the U.S. population. Because of the
CPS’s importance and high profile, the reliability of the
estimates has been evaluated periodically. The design has
often been under constant and close scrutiny in response
to demand for new data and to improve the reliability of the
estimates by applying research findings and new types of
information (especially census results). All changes are
implemented with concern for minimizing cost and maxi-
mizing comparability of estimates across time. A sample
redesign takes place after each census. The most recent
decennial revision which incorporated new information
from the 1990 census was, in the main, complete as of July
1995. Thus, this chapter describes the CPS sample design
as of July 1995.

In January 1996, the CPS design was again modified
because of funding reductions. This time, the redesign was
restricted to the most populous states where survey require-
ments were relaxed compared to earlier years. These
changes in the sample are not reflected in the main body of
this report, but the reader is referred to Appendix H which
provides an up-to-date and contemporary description of
the changes introduced in 1996. Periodic modifications to
the CPS design are occasionally needed to respond to
growth of the housing stock. Appendix C discusses how
this type of design modification is implemented. Any changes
to the CPS design that postdate publication of the present
document will be described separately in future appendi-
ces.

Effective with the release of July 2001 data, official labor
force estimates from the CPS and Local Area Unemploy-
ment Statistics (LAUS) program reflect the expansion of
the monthly CPS sample. The State Children’s Health
Insurance Program (SCHIP) legislation requires the Cen-
sus Bureau to improve state estimates of the number of
children who live in low-income families and lack health
insurance. These estimates are obtained from the Annual
Demographic Supplement to the CPS. States were identi-
fied for sample supplementation based on the standard
error of their March estimate of low-income children without
health insurance. See Appendix J for details.

This chapter is directed to a general audience and
presents many topics with varying degrees of detail. The
following section provides a broad overview of the CPS

design and is recommended for all readers. Later sections
of this chapter provide a more in-depth description of the
CPS design and are recommended for readers who require
greater detail.

SURVEY REQUIREMENTS AND DESIGN

Survey Requirements

The following list briefly describes the major character-
istics of the CPS sample as of July 1995:

1. The CPS sample is a probability sample.

2. The sample is designed primarily to produce national
and state estimates of labor force characteristics of the
civilian noninstitutional population 16 years of age and
older (CNP16+).

3. The CPS sample consists of independent samples in
each state and the District of Columbia. In other words,
each state’s sample is specifically tailored to the
demographic and labor market conditions that prevail
in that particular state. California and New York State
are further divided into two substate areas that also
have independent designs: the Los Angeles-Long Beach
metropolitan area and the rest of California; New York
City and the rest of New York State. Since the CPS
design consists of independent designs for the states
and substate areas, it is said to be state-based.

4. Sample sizes are determined by reliability require-
ments which are expressed in terms of the coefficient
of variation, or CV. The CV is a relative measure of the
sampling error and is calculated as sampling error
divided by the expected value of the given character-
istic. The specified CV for the monthly unemployment
level for the nation, given a 6 percent unemployment
rate, is 1.8 percent. The 1.8 percent CV is based on
the requirement that a difference of 0.2 percent in the
unemployment rate for two consecutive months be
significant at the 0.10 level.

5. The specified CV for the monthly unemployment level
for 11 states, given a 6 percent unemployment rate, is
8 percent.! The specified CV for the monthly unem-
ployment level for the California and New York sub-
state areas, given a 6 percent unemployment rate, is 9

The 11 states are California, Florida, lllinois, Massachusetts, Michi-
gan, New Jersey, New York, North Carolina, Ohio, Pennsylvania, and
Texas.



percent. This latter specification leads to California and
New York State having CVs somewhat less than 8
percent.

6. The required CV on the annual average unemploy-
ment level for the other 39 states and the District of
Columbia, given a 6 percent unemployment rate, is 8
percent.

Overview of Survey Design

The CPS sample is a multistage stratified sample of
approximately 56,000 housing units from 792 sample areas
designed to measure demographic and labor force char-
acteristics of the civilian noninstitutional population 16
years of age and older. The CPS samples housing units
from lists of addresses obtained from the 1990 Decennial
Census of Population and Housing. These lists are updated
continuously for new housing built after the 1990 census.
The first stage of sampling involves dividing the United
States into primary sampling units (PSUs) — most of which
comprise a metropolitan area, a large county, or a group of
smaller counties. Every PSU falls within the boundary of a
state. The PSUs are then grouped into strata on the basis
of independent information, that is, information obtained
from the decennial census or other sources.

The strata are constructed so that they are as homoge-
neous as possible with respect to labor force and other
social and economic characteristics that are highly corre-
lated with unemployment. One PSU is sampled per stra-
tum. The probability of selection for each PSU in the
stratum is proportional to its population as of the 1990
census.

In the second stage of sampling, a sample of housing
units within the sample PSUs is drawn. Ultimate sampling
units (USUs) are clusters of about four housing units. The
bulk of the USUs sampled in the second stage consists of
sets of addresses which are systematically drawn from
sorted lists of addresses of housing units prepared as part
of the 1990 census. Housing units from blocks with similar
demographic composition and geographic proximity are
grouped together in the list. In parts of the United States
where addresses are not recognizable on the ground,
USUs are identified using area sampling techniques. Occa-
sionally, a third stage of sampling is necessary when actual
USU size is extremely large. A final addition to the USUs is
a sample of building permits, which compensates for the
exclusion of construction since 1990 in the list of addresses
in the 1990 census.

Each month, interviewers collect data from the sample
housing units. A housing unit is interviewed for 4 consecu-
tive months and then dropped out of the sample for the
next 8 months and is brought back in the following 4
months. In all, a sample housing unit is interviewed eight
times. Households are rotated in and out of the sample in
a way that improves the accuracy of the month-to-month
and year-to-year change estimates. The rotation scheme

ensures that in any 1 month, one-eighth of the housing
units are interviewed for the first time, another eighth is
interviewed for the second time, and so on. That is, after
the first month, 6 of the 8 rotation groups will have been in
the survey for the previous month — there will always be a
75 percent month-to-month overlap. When the system has
been in full operation for 1 year, 4 of the 8 rotation groups
in any month will have been in the survey for the same
month, 1 year ago; there will always be a 50 percent
year-to-year overlap. This rotation scheme fully upholds
the scientific tenets of probability sampling, so that each
month’s sample produces a true representation of the
target population. Also, this rotation scheme is considered
better than other candidate schemes. For example, undue
reporting burden expected of survey respondents if they
were to constitute a permanent panel is avoided. The
properties of the rotation system also show that it could be
used to reduce sampling error by use of a composite
estimation procedure2 and, at slight additional cost, by
increasing the representation in the sample of USUs with
unusually large numbers of housing units.

Each state’s sample design ensures that most housing
units within a state have the same overall probability of
selection. Because of the state-based nature of the design,
sample housing units in different states have different
overall probabilities of selection. It is true that if we consid-
ered only the national level, a more efficient design would
result from using the same overall probabilities for all
states. Nevertheless, the current system of state-based
designs ensures that both the state and national reliability
requirements are met.

FIRST STAGE OF THE SAMPLE DESIGN

The first stage of the CPS sample design is the selection
of counties. The purpose of selecting a subset of counties
instead of having all counties in the sample is to reduce
travel costs for the field representatives. Two features of
the first-stage sampling are: (1) to ensure that sample
counties represent other counties with similar labor force
characteristics that are not selected and (2) to ensure that
each field representative is allotted a manageable work-
load in his/her sample area.

The first stage-sample selection is carried out in three
major steps:

1. Definition of the PSUs.
2. Stratification of the PSUs within each state.
3. Selection of the sample PSUs in each state.
2The complete estimation procedure results in significant reduction in
the sampling error of estimates of level and change for most items. This

procedure depends on the fact that data from previous months are usually
highly correlated with the corresponding estimates for the current month.
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Definition of the Primary Sampling Units

PSUs are delineated in such a way that they encompass
the entire United States. The land areas within each PSU
are made reasonably compact so they can be traversed by
an interviewer without incurring unreasonable costs. The
population is as heterogeneous with regard to labor force
characteristics as can be made consistent with the other
constraints. Strata are constructed that are homogenous in
terms of labor force characteristics to minimize between-
PSU variance. Between-PSU variance is a component of
total variance which arises from selecting a sample of
PSUs rather than selecting housing units from all PSUs. In
each stratum, a PSU is selected that is representative of
the other PSUs in the same stratum. When revisions are
made in the sample each decade, a procedure used for
reselection of PSUs maximizes the overlap in the sample
PSUs with the previous CPS sample (see Appendix A).

Most PSUs are groups of contiguous counties rather
than single counties. A group of counties is more likely to
have diverse labor force characteristics rather than a single
county. Limits are placed on the geographic size of a PSU
to contain the distance a field representative must travel.

After some empirical research in the late 1940s to help
establish rules, the PSUs were initially established in late
1949 and early 1950. The original definitions were subse-
quently modified and now conform to the rules listed below.

Rules for Defining PSUs
1. PSUs are contained within state boundaries.

2. Metropolitan areas are defined as separate PSUs
using projected 1990 Metropolitan Statistical Area
(MSA) definitions. (An MSA is defined to be at least
one county.) If an MSA straddles state boundaries,
each state-MSA intersection is a separate PSU.3

3. For most states, PSUs are either one county or two or
more contiguous counties. For the New England states*
and part of Hawaii, minor civil divisions (towns or
townships) define the PSUs. In some states, county
equivalents are used: cities, independent of any county
organization, in Maryland, Missouri, Nevada, and Vir-
ginia; parishes in Louisiana; and boroughs and census
divisions in Alaska.

4. The area of the PSU should not exceed 3,000 square
miles except in cases where a single county exceeds
the maximum area.

3Final MSA definitions were not available from the Office of Manage-
ment and Budget when PSUs were defined. Fringe counties having a
good chance of being in final MSA definitions are separate PSUs. Most
projected MSA definitions are the same as final MSA definitions (Execu-
tive Office of the President, 1993).

“The New England states are Rhode Island, Connecticut, Massachu-
setts, Maine, New Hampshire, and Vermont.

5. The population of the PSU is at least 7,500 except
where this would require exceeding the maximum area
specified in number 4.

6. In addition to meeting the limitation on total area,
PSUs are formed to limit extreme length in any direc-
tion and to avoid natural barriers within the PSU.

Combining counties into PSUs. The PSU definitions are
reviewed each time the CPS sample design is revised.
Before 1980, almost all changes in the composition of the
PSUs were made to reflect changes in definitions of MSAs.
For 1980, revised PSU definitions reflect new MSA defini-
tions and ensure that the PSU definitions were compatible
with a state-based sample design. For 1990, revised PSU
definitions reflect changes in MSA definitions and make the
PSU definitions more consistent with those used by the
other Census Bureau demographic surveys. The following
are steps for combining counties, county equivalents, and
independent cities into PSUs for 1990.

1. The 1980 PSUs are evaluated by incorporating into
the PSU definitions those counties comprising MSAs
that are new or have been redefined.

2. Any single county is classified as a separate PSU,
regardless of its 1990 population, if it exceeds the
maximum area limitation deemed practical for inter-
viewer travel.

3. Other counties within the same state are examined to
determine whether they might advantageously be com-
bined with contiguous counties without violating the
population and area limitations.

4. Contiguous counties with natural geographic barriers
between them are placed in separate PSUs to reduce
the cost of travel within PSUs.

5. The proposed combinations are reviewed. Although
personal judgment can have no place in the actual
selection of sample units, (known probabilities of selec-
tion can be achieved only through a random selection
process) there are a large number of ways in which a
given population can be structured and arranged prior
to sampling. Personal judgment legitimately plays an
important role in devising an optimal arrangement; that
is, one designed to minimize the variances of the
sample estimates subject to cost constraints.

These steps result in 2,007 CPS PSUs in the United States
from which to draw a sample.

Stratification of Primary Sampling Units

The CPS sample design calls for combining PSUs into
strata within each state and selecting one PSU from each
stratum. For this type of sample design, sampling theory
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suggests forming strata with approximately equal popula-
tion sizes. When the design is self-weighting (same sam-
pling fraction in all strata) and one field representative is
assigned to each sample PSU, equal stratum sizes also
have the advantage of providing equal field representative
workloads (at least during the early years of each decade,
before population growth and migration significantly affect
the PSU population sizes). The objective of the stratifica-
tion, therefore, is to group PSUs with similar characteristics
into strata having approximately equal 1990 populations.

Sampling theory also dictates that highly populated
PSUs should be selected for sample with certainty. The
rationale is that some PSUs exceed or come close to the
stratum size needed for equalizing stratum sizes. These
PSUs are designated as self-representing (SR); that is,
each of the SR PSUs is treated as a separate stratum and
is included in the sample.

The following describes the steps for stratifying PSUs for
the 1990 redesign.

1. The PSUs required to be SR are identified if the PSU
meets one of the following criteria:

a. The PSU belongs to one of the 150 MSAs with the
largest populations in the 1990 census or the PSU
contains counties which had a good chance of
joining one of these 150 MSAs under final MSA
definitions.

b. The PSU belongs to an MSA that was SR for the
1980 design and among the 150 largest following
the 1980 census.

2. The remaining PSUs are grouped into nonself-representing
(NSR) strata within state boundaries by adhering to
the following criteria:

a. Roughly equal-sized NSR strata are formed within
a state.

b. NSR strata are formed so as to yield reasonable
field representative workloads in an NSR PSU of
roughly 45 to 60 housing units. The number of NSR
strata in a state is a function of 1990 population,
civilian labor force, state CV, and between-PSU
variance on the unemployment level. (Workloads in
NSR PSUs are constrained because one field
representative must canvass the entire PSU. No
such constraints are placed on SR PSUs.)

c. NSR strata are formed with PSUs homogeneous
with respect to labor force and other social and
economic characteristics that are highly correlated
with unemployment. This helps to minimize the
between-PSU variance.

d. Stratification is performed independently of previ-
ous CPS sample designs.

Key variables used for stratification are:
* Number of male unemployed.

e Number of female unemployed.

e Number of families with female head of house-
hold.

e Ratio of occupied housing units with three or
more persons, of all ages, to total occupied
housing units.

In addition to these, a number of other variables
such as industry and wage variables obtained from
the Bureau of Labor Statistics are used for some
states. The number of stratification variables in a
state ranges from 3 to 12.

Table 3—-1 summarizes the number of SR and NSR
strata in each state. (The other columns of the table are
discussed in later sections of this chapter.)

The algorithm for implementing the NSR stratification
criteria for the 1980 and 1990 sample designs is a modified
version of the Friedman-Rubin clustering algorithm (Kos-
tanich, 1981). The algorithm consists of three basic steps:
hillclimbing, size adjustment, and an exchange pass. For
each state, the algorithm identifies a stratification which
meets two criteria: (1) all strata are about the same size
and (2) the value of the objective function—a scaled total
between-PSU variance for all the stratification variables—is
relatively small. Each of the algorithm’s three steps assigns
slightly different priorities to criteria (1) and (2). Before the
start of the first step, the program groups the PSUs within
a state into randomly defined strata. The algorithm then
“swaps” PSUs between strata to reduce size disparity
between the strata or to decrease the value of the objective
function. The hillclimbing procedure moves PSUs from
stratum to stratum, subject to loose size constraints, in
order to minimize the between-PSU variance for stratifica-
tion variables.5 The size adjustment tightens size con-
straints and adjusts stratum sizes by making moves that
lead to the smallest increases in between-PSU variance.
With tight size constraints, the exchange pass seeks to
further reduce between-PSU variance by exchanging PSUs
between strata.

The algorithm is run several times allowing stratum sizes
to vary by differing degrees. A final stratification is chosen
which minimizes, to the extent possible, variability in stra-
tum workloads and total between-PSU variance for all
stratification variables for the state. If a stratification results
in an NSR PSU being placed in a stratum by itself, the PSU
is then SR. After the strata are defined, some state sample
sizes are adjusted to bring the national CV for unemploy-
ment level down to 1.8 percent assuming a 6 percent
unemployment rate. (The stratification procedure for Alaska
takes into account expected interview cost and between-
PSU variance (Ludington, 1992).)

SBetween-PSU variance is the component of total variance arising
from selecting a sample of PSUs from all possible PSUs. For this
stratification process, the between-PSU variance was calculated using
1990 census data for the stratification variables.
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A consequence of the above stratification criteria is that
states that are geographically small, mostly urban, or
demographically homogeneous are entirely SR. These
states are Connecticut, Delaware, Massachusetts, New
Hampshire, New Jersey, Rhode Island, Vermont, and the
District of Columbia.

Selection of Sample Primary Sampling Units

Each SR PSU is in the sample by definition. As shown in
Table 3-1, there are 432 SR PSUs. In each of the
remaining 360 NSR strata, one PSU is selected for the
sample following the guidelines described next.

At each sample redesign of the CPS, it is important to
minimize the cost of introducing a new set of PSUs.
Substantial investment has been made in the hiring and
training of field representatives in the existing sample
PSUs. For each PSU dropped from the sample and
replaced by another in the new sample, the expense of
hiring and training a new field representative must be
accepted. Furthermore, there is a temporary loss in accu-
racy of the results produced by new and relatively inexpe-
rienced field representatives. Concern for these factors is
reflected in the procedure used for selecting PSUs.

Objectives of the selection procedure. The selection of
the sample of NSR PSUs is carried out within the strata
using the 1990 population. The selection procedure accom-
plishes the following objectives:

1. Select one sample PSU from each stratum with prob-
ability proportional to the 1990 population.

2. Retain in the new sample the maximum number of
sample PSUs from the 1980 design sample.

Using the Maximum Overlap procedure described in
Appendix A, one PSU is selected per stratum with prob-
ability proportional to its 1990 population. This procedure
uses mathematical programming techniques to maximize
the probability of selecting PSUs that are already in sample
while maintaining the correct overall probabilities of selec-
tion.

Calculation of overall state sampling interval. After
stratifying the PSUs within the states, the overall sampling
interval in each state is computed. The overall state
sampling interval is the inverse of the probability of selec-
tion of each housing unit in a state for a self-weighting
design. By design, the overall state sampling interval is
fixed, but the state sample size is not fixed allowing growth
of the CPS sample because of housing units built after the
1990 census. (See Appendix C for details on how the
desired sample size is maintained.)

The state sampling interval is designed to meet the
requirements for the variance on an estimate of the unem-
ployment level. This variance can be thought of as a sum of
variances from the first stage and the second stage of

sample selection.® The first-stage variance is called the
between-PSU variance and the second-stage variance is
called the within-PSU variance. The square of the state CV,
or the relative variance, on the unemployment level is
expressed as

2 2
o Op T Oy
CcVv [EXT (3.1)
where

ol = between-PSU variance contribution to
the variance of the state unemployment
level estimator.

o2 = within-PSU variance contribution to the
variance of the state unemployment level
estimator.

E(x) = the expected value of the unemployment

level for the state.

The term, o2, can be written as the variance assuming a
binomial distribution from a simple random sample multi-
plied by a design effect

o2 = N? p q (deff)

w n
where
N = the civilian noninstitutional population, 16
years of age and older (CNP16+), for the
state.
p = proportion of unemployed in the CNP16+
for the state, or I)T(I
Substituting.
g=1-p.

n = the state sample size.

deff = the state within-PSU design effect. This is a factor
accounting for the difference between the vari-
ance calculated from a multistage stratified sample
and that from a simple random sample.

This formula can be rewritten as

o2, = Sl (x q) (deff) (3.2)
where

N
sl = the state sampling interval, or .

Substituting (3.2) into (3.1) and rewriting in terms of the
state sampling interval gives

I_CVZXZ—O'E)
SI= x q deff

5The variance of an estimator, u, based on a two-stage sample has the
general form
Var(u) = VarE;(u| set of sample PSUs) + E,Var(u| set of sample PSUs)
where | and |l represent the first and second stage designs, respectively.
The left term represents the between-PSU variance,oﬁ. The right term
represents the within-PSU variance, (rﬁ,.
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Table 3—1. Number and Estimated Population of Strata for 792-PSU Design by State

Self-representing (SR)

Nonself-representing (NSR)

State ; - Ove_raII

Estimated Estimated sampling

Number of strata population’ | Number of strata population’ interval

e ] | 432 141,876,295 360 45,970,646 2,060
Alabama.............. . 4 1,441,118 10 1,604,901 2,298
Alaska. ... 5 287,192 5 91,906 336
AriZOna ... .. 3 2,188,880 4 544,402 2,016
Arkansas . ... 4 612,369 13 1,151,315 1,316
California . ... 21 20,866,697 5 1,405,500 2,700
Los Angeles. ... 1 6,672,035 0 0 1,691
Remainder of California........................... 20 14,194,662 5 1,405,500 3,132
Colorado. . ..o 5 1,839,521 5 629,640 1,992
Connecticut ... ... .. 20 2,561,010 0 0 2,307
Delaware ... 3 509,330 0 0 505
District of Columbia .................... .. ......... 1 486,083 0 0 356
Florida. ... 20 9,096,732 8 1,073,818 2,176
[ 1T o - 9 2,783,587 9 2,038,631 3,077
Hawaii.........cooo i 3 778,364 1 49,720 769
Idaho. ..o 8 416,284 8 302,256 590
MNOIS . .\t 11 6,806,874 12 1,821,548 1,810
Indiana . ... 9 2,215,745 8 1,949,996 3,132
oW, . 5 710,910 11 1,372,871 1,582
Kansas . ....ooi 3 920,819 9 906,626 1,423
Kentucky. . ... 9 1,230,062 9 1,546,770 2,089
Louisiana ... 7 1,638,220 9 1,403,969 2,143
Maine . ... 8 685,937 4 247,682 838
Maryland. .. ... 4 3,310,546 2 352,766 3,061
Massachusetts .......... ... .. i 31 4,719,188 0 0 954
Michigan. ... 12 5,643,817 11 1,345,074 1,396
Minnesota. . ....... ... 4 2,137,810 7 1,119,797 2,437
MiSSISSIPPI « .« v v 6 540,351 14 1,334,898 1,433
MiSSOUN ..ot 7 2,394,137 6 1,457,616 3,132
Montana . ... 8 366,320 8 221,287 431
Nebraska ........ ... i 2 557,203 9 608,513 910
Nevada . .......coiiiii e 4 819,424 2 98,933 961
New Hampshire ........ ... i 13 846,029 0 0 857
NEW JEISEY . ..o 11 6,023,359 0 0 1,221
New MexXiCO. . ..ot e 6 685,543 8 410,929 867
New YOrk ... 13 12,485,029 7 1,414,548 1,709
New York City .. ..o 1 5,721,495 0 0 1,159
Remainder of New York .......................... 12 6,763,534 7 1,414,548 2,093
North Carolina........... ..ot 14 3,089,176 23 1,973,074 1,095
North Dakota.........cooviiiiiiiii ... 4 232,865 9 235,364 363
ONi0. et 13 6,238,600 13 1,958,138 1,653
Oklahoma. ... ... e 2 1,244,920 11 1,092,513 1,548
OFBGON .« . e 4 1,396,261 6 761,794 1,904
Pennsylvania.......... ... .. i 14 7,704,963 11 1,507,946 1,757
Rhode lsland . .......... .. ... i 5 784,090 0 0 687
South Carolina ..., 7 1,434,621 7 1,161,298 2,291
SouthDakota. ..........coiiiiiiiii i 5 211,146 11 291,546 376
TENNESSEE . ..ot 8 2,502,671 6 1,219,915 3,016
L2 22 8,779,997 20 3,613,170 2,658
Utah. .. 2 888,524 3 251,746 958
Vermont ... 11 428,263 0 0 410
Virginia .. ..o 12 3,093,947 6 1,612,667 3,084
Washington . ... ... 5 2,437,454 6 1,216,557 2,999
West Virginia . ... 10 803,797 9 581,544 896
WiSCONSIN. ..o 7 1,773,109 9 1,889,141 2,638
WYOMING. . . oo 8 227,401 6 98,321 253

Estimate of civilian noninstitutional population 16 years of age and older based on preliminary 1990 census counts.
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Generally, this overall state sampling interval is used for
all strata in a state yielding a self-weighting state design.
(In some states, the sampling interval is adjusted in certain
strata to equalize field representative workloads.)

When computing the sampling interval for the current
CPS sample, a 6 percent state unemployment rate is
assumed for 1995. The results are given in Table 31,
which was provided earlier.

SECOND STAGE OF THE SAMPLE DESIGN

The second stage of the CPS sample design is the
selection of sample housing units within PSUs. The objec-
tives of within-PSU sampling are to:

1. Select a probability sample that is representative of the
total civilian, noninstitutional population.

2. Give each housing unit in the population one and only
one chance of selection, with virtually all housing units
in a state having the same overall chance of selection.

3. For the sample size used, keep the within-PSU vari-
ance on labor force statistics (in particular, unemploy-
ment) at as low a level as possible, subject to response
burden, costs, and other constraints.

4. Select enough within-PSU sample for additional samples
that will be needed before the next decennial census.

5. Put particular emphasis on providing reliable esti-
mates of monthly levels and change over time of labor
force items.

USUs are the sample units selected during the second
stage of the CPS sample design. As discussed earlier in
this chapter, most USUs consist of a geographically com-
pact cluster of approximately four addresses, correspond-
ing to four housing units at the time of the census. Use of
housing unit clusters lowers travel costs for field represen-
tatives. Clustering slightly increases within-PSU variance
of estimates for some labor force characteristics since
respondents within a compact cluster tend to have similar
labor force characteristics.

Overview of Sampling Sources

To accomplish the objectives of within-PSU sampling,
extensive use is made of data from the 1990 Decennial
Census of Population and Housing and the Building Permit
Survey. The 1990 census collected information on all living
quarters existing as of April 1, 1990, including characteris-
tics of living quarters as well as the demographic compo-
sition of persons residing in these living quarters. Data on
the economic well-being and labor force status of individu-
als were solicited for about 1 in 6 housing units. However,
since the census does not cover housing units constructed
since April 1, 1990, a sample of building permits issued in

1990 and later is used to supplement the census data.
These data are collected via the Building Permit Survey,
which is an ongoing survey conducted by the Census
Bureau. Therefore, a list sample of census addresses,
supplemented by a sample of building permits, is used in
most of the United States. However, where city-type street
addresses from the 1990 census do not exist, or where
residential construction does not need or require building
permits, area samples are sometimes necessary. (See the
next section for more detail on the development of the
sampling frames.)

These sources provide sampling information for numer-
ous demographic surveys conducted by the Census Bureau.”
In consideration of respondents, sampling methodologies
are coordinated among these surveys to ensure a sampled
housing unit is selected for one survey only. Consistent
definition of sampling frames allows for the development of
separate, optimal sampling schemes for each survey. The
general strategy for each survey is to sort and stratify all
the elements in the sampling frame (eligible and not
eligible) to satisfy individual survey requirements, select a
systematic sample, and remove the selected sample from
the frame. Sample is selected for the next survey from what
remains. Procedures are developed to determine eligibility
of sample cases at the time of interview for each survey.
This coordinated sampling approach is computer intensive
and was not possible in previous redesigns.8

Development of Sampling Frames

Results from the 1990 census, the Building Permit
Survey, and the relationship between these two sources
are used in developing sampling frames. Four frames are
created: the unit frame, the area frame, the group quarters
frame, and the permit frame. The unit, area, and group
quarters frames are collectively called old construction. To
describe frame development methodology, several terms
must be defined.

Two types of living quarters were defined for the census.
The first type is a housing unit. A housing unit is a group of
rooms or a single room occupied as a separate living
quarter or intended for occupancy as a separate living
quarter. A separate living quarter is one in which the
occupants live and eat separately from all other persons on
the property and have direct access to their living quarter

“CPS sample selection was coordinated with the following demo-
graphic surveys in the 1990 redesign: the American Housing Survey -
Metropolitan Sample, the American Housing Survey - National sample,
the Consumer Expenditure Survey - Diary sample, the Consumer Expen-
diture Survey - Quarterly sample, the Current Point of Purchase Survey,
the National Crime Victimization Survey, the National Health Interview
Survey, the Rent and Property Tax Survey, and the Survey of Income and
Program Participation.

8This sampling strategy is unbiased because if a random selection is
removed from a frame, the part of the frame that remains is a random
subset. Also, the sample elements selected and removed from each
frame for a particular survey have similar characteristics as the elements
remaining in the frame.
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from the outside or through a common hall or lobby as
found in apartment buildings. A housing unit may be
occupied by a family or one person, as well as by two or
more unrelated persons who share the living quarter. About
98 percent of the population counted in the 1990 census
resided in housing units.

The second type of living quarter is a group quarters. A
group quarters is a living quarter where residents share
common facilities or receive formally authorized care.
Examples include college dormitories, retirement homes,
and communes. For some group quarters, such as frater-
nity and sorority houses and certain types of group houses,
a group quarters is distinguished from a housing unit if it
houses ten or more unrelated people. The group quarters
population is classified as institutional or noninstitutional
and as military or civilian. CPS targets only the civilian
noninstitutional population residing in group quarters. Mili-
tary and institutional group quarters are included in the
group quarters frame and given a chance of selection in
case of conversion to civilian noninstitutional housing by
the time it is scheduled for interview. Less than 2 percent of
the population counted in the 1990 census resided in group
quarters.

Old Construction Frames

Old construction consists of three sampling frames: unit,
area, and group quarters. The primary objectives in con-
structing the three sampling frames are maximizing the use
of census information to reduce variance of estimates,
ensuring adequate coverage, and minimizing cost. The
sampling frames used in a particular geographic area take
into account three major address features:

1. Type of living quarters — housing units or group
quarters.

2. Completeness of addresses — complete or incom-
plete.

3. Building permit office coverage — covered or not
covered.

An address is considered complete if it describes a
specific location; otherwise, the address is considered
incomplete. (When the 1990 census addresses cannot be
used to locate sample units, area listings must be per-
formed in those areas before sample units can be selected
for interview. See Chapter 4 for more detail.) Examples of
a complete address are city delivery types of mailing
addresses composed of a house number, street name, and
possibly a unit designation, such as “1599 Main Street” or
“234 Elm Street, Apartment 601.” Examples of incomplete
addresses are addresses composed of postal delivery
information without indicating specific locations, such as
“PO Box 123” or “Box 4” on a rural route. Housing units in
complete blocks covered by building permit offices are

assigned to the unit frame. Group quarters in complete
blocks covered by building permit offices are assigned to
the group quarters frame. Other blocks are assigned to the
area frame.

Unit frame. The unit frame consists of housing units in
census blocks that contain a very high proportion of
complete addresses and are essentially covered by build-
ing permit offices. The unit frame covers most of the
population. (Although building permit offices cover nearly
all blocks in the unit frame, a few exceptions may slightly
compromise CPS coverage of the target population (see
Chapter 16)). A USU in the unit frame consists of a
compact cluster of four addresses, which are identified
during sample selection. The addresses, in most cases,
are those for separate housing units. However, over time
some buildings may be demolished or converted to non-
residential use, and others may be split up into several
housing units. These addresses remain sample units,
resulting in a small variability in cluster size. Also, USUs
usually cover neighboring housing units, though, occasion-
ally they are dispersed across a neighborhood, resulting in
a USU with housing units from different blocks.

Area frame. The area frame consists of housing units and
group quarters in census blocks that contain a high pro-
portion of incomplete addresses, or are not covered by
building permit offices. A CPS USU in the area frame also
consists of about four housing unit equivalents, except in
some areas of Alaska that are difficult to access where a
USU is eight housing unit equivalents. The area frame is
converted into groups of four housing unit equivalents
called “measures” because the census addresses of indi-
vidual housing units or persons within a group quarters are
not used in the sampling.

An integer number of area measures is calculated at the
census block level. The number is referred to as the area
block measure of size (MOS) and is calculated as follows:

H
area block MOS = z+ [GQ block MOS] (3.3)

where

H = the number of housing units enumer-
ated in the block for the 1990 census.

GQ block MOS = the integer number of group quarters
measures in a block (see equation

3.4).

The first term of equation (3.3) is rounded to the nearest
nonzero integer. When the fractional part is 0.5 and the
term is greater than 1, it is rounded to the nearest even
integer.

Sometimes census blocks are combined with geographi-
cally nearby blocks before the area block MOS is calcu-
lated. This is done to ensure that newly constructed units
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have a chance of selection in blocks with no housing units
or group quarters at the time of the census and that are not
covered by a building permit office. This also reduces the
sampling variability caused by USU size differing from four
housing unit equivalents for small blocks with fewer than
four housing units.

Depending on whether or not a block is covered by a
building permit office, area frame blocks are classified as
area permit or area nonpermit. No distinction is made
between area permit and area nonpermit blocks during
sampling. Field procedures are developed to ensure proper
coverage of housing units built after the 1990 census in the
area blocks to (1) prevent these housing units from having
a chance of selection in area permit blocks and (2) give
these housing units a chance of selection in area nonper-
mit blocks. These field procedures have the added benefit
of assisting in keeping USU size constant as the number of
housing units in the block increases because of new
construction.

Group quarters frame. The group quarters frame consists
of group quarters in census blocks that contain a sufficient
proportion of complete addresses and are essentially cov-
ered by building permit offices. Although nearly all blocks
are covered by building permit offices, some are not, which
may result in minor undercoverage. The group quarters
frame covers a small proportion of the population. A CPS
USU in the group quarters frame consists of four housing
unit equivalents. The group quarters frame, like the area
frame, is converted into housing unit equivalents because
1990 census addresses of individual group quarters or
persons within a group quarters are not used in the
sampling. The number of housing unit equivalents is com-
puted by dividing the 1990 census group quarters popula-
tion by the average number of persons per household
(calculated from the 1990 census as 2.63).

An integer number of group quarters measures is cal-
culated at the census block level. The number of group
quarters measures is referred to as the GQ block MOS and
is calculated as follows:

GQ block MOS = %(%g—z—g; + MIL + 1GQ (3.4)

where

NIGQPOP = the noninstitutional group quarters popu-
lation in the block from the 1990 census.

MIL = the number of military barracks in the
block from the 1990 census.
1GQ = 1 if one or more institutional group quar-

ters are in the block or 0 if no institutional
group quarters are in the block from the
1990 census.

The first term of equation (3.4) is rounded to the nearest
nonzero integer. When the fractional part is 0.5 and the
term is greater than 1, it is rounded to the nearest even
integer.

Only the civilian noninstitutional population is inter-
viewed for CPS. Military barracks and institutional group
quarters are given a chance of selection in case group
quarters convert status over the decade. A military barrack
or institutional group quarters is equivalent to one measure
regardless of the number of people counted there in the
1990 census.

Special situations in old construction. During develop-
ment of the old construction frames, several situations are
given special treatment. Military and national park blocks
are treated as if covered by a building permit office to
increase the likelihood of being in the unit or group quarters
frames to minimize costs. Blocks in American Indian Res-
ervations are treated as if not covered by a building permit
office and are put in the area frame to improve coverage.
To improve coverage of newly constructed college housing,
special procedures are used so blocks with existing college
housing and small neighboring blocks are in the area
frame. Blocks in Ohio which are covered by building permit
offices that issue permits for only certain types of structures
are treated as area nonpermit blocks. Two examples of
blocks excluded from sampling frames are blocks consist-
ing entirely of docked maritime vessels where crews reside
and street locations where only homeless people were
enumerated in the 1990 census.

The Permit Frame

Permit frame sampling ensures coverage of housing
units built since the 1990 census. The permit frame grows
as building permits are issued during the decade. Data
collected by the Building Permit Survey are used to update
the permit frame monthly. About 92 percent of the popula-
tion lives in areas covered by building permit offices.
Housing units built since the 1990 census in areas of the
United States not covered by building permit offices have a
chance of selection in the nonpermit portion of the area
frame. Group quarters built since the 1990 census are
generally not covered in the permit frame, although the
area frame does pick up new group quarters. (This minor
undercoverage is discussed in Chapter 16.)

A permit measure which is equivalent to a CPS USU is
formed within a permit date and a building permit office
resulting in a cluster containing an expected four newly
built housing units. The integer number of permit measures
is referred to as the BPOMOS and is calculated as follows:

HP
BPOMOS, = -~ (3.5)

where

HP, = the total number of housing units for which the
building permit office issues permits for a time
period, t, normally a month; for example, a build-
ing permit office issued 2 permits for a total 24
housing units to be built in month t.
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BPOMOS for time period t is rounded to the nearest integer
except when nonzero and less than 1, then it is rounded to
1. Permit cluster size varies according to the number of
housing units for which permits are actually issued. Also,
the number of housing units for which permits are issued
may differ from the number of housing units that actually
get built.

When developing the permit frame, an attempt is made
to ensure inclusion of all new housing units constructed
after the 1990 census. To do this, housing units for which
building permits had been issued but which had not yet
been constructed by the time of the census should be
included in the permit frame. However, by including permits
issued prior to the 1990 census in the permit frame, there
is a risk that some of these units will have been built by the
time of the census and, thus, included in the old construc-
tion frame. These units will then have two chances of
selection in the CPS: one in the permit frame and one in the
old construction frames.

For this reason, permits issued too long before the
census should not be included in the permit frame. How-
ever, excluding permits issued long before the census
brings the risk of excluding units for which permits were
issued but which had not yet been constructed by the time
of the census. Such units will have no chance of selection
in the CPS, since they are not included in either the permit
or old construction frames. In developing the permit frame,
an attempt is made to strike a reasonable balance between
these two problems.

Summary of Sampling Frames

Before providing a summary of the various sampling
frames, an exception is noted. Census blocks containing
sample selected by the National Health Interview Survey
(NHIS) were also included in the area frame to ensure a
housing unit was in sample for only one demographic
survey. That is, any sample (both housing unit and group
quarters) selected for the NHIS was transferred to the area
frame. Therefore, group quarters were in both the area and
group quarters frames. The NHIS had an all area frame
sample design because it was not conducted under Title
13; thus, it was prohibited from selecting a sample of 1990
census addresses.

Table 3-2 summarizes the features of the sampling
frames and CPS USU size discussed above. Roughly 65
percent of the CPS sample is from the unit frame, 30
percent is from the area frame, and 1 percent is from the
group quarters frame. In addition, about 5 percent of the
sample is from the permit frame initially. The permit frame
has grown, historically, about 1 percent a year. Optimal
cluster size or USU composition differs for the demo-
graphic surveys. The unit frame allows each survey a
choice of cluster size. For the area, group quarters, and
permit frames, MOS must be defined consistently for all
demographic surveys.

Table 3—2. Summary of Sampling Frames

Frame

Typical characteristics
of frame

CPS USU

Unit frame...........

Group quarters frame .

Area frame
Area permit........

Area nonpermit .. ..

High percentage of
complete addresses in
areas covered by a
building permit office

High percentage of
complete addresses in
areas covered by a
building permit office

Many incomplete
addresses in areas
covered by a building
permit office

Not covered by a

Compact cluster of four
addresses

Measure containing
group quarters of four
expected housing unit
equivalents

Measure containing
housing units and
group quarters of

four expected housing
unit equivalents

building permit office

Permit frame......... Housing units built Cluster of four expected
since 1990 census in | housing units

areas covered by a
building permit office

Selection of Sample Units

The CPS sample is designed to be self-weighting by
state or substate area. A systematic sample is selected
from each PSU at a sampling rate of 1 in k, where k is the
within-PSU sampling interval which is equal to the product
of the PSU probability of selection and the stratum sam-
pling interval. The stratum sampling interval is usually the
overall state sampling interval. (See the earlier section in
this chapter, “Calculation of overall state sampling inter-
val.”)

The first stage of selection is conducted independently
for each demographic survey involved in the 1990 rede-
sign. Sample PSUs overlap across surveys and have
different sampling intervals. To make sure housing units get
selected for only one survey, the largest common geo-
graphic areas obtained when intersecting each survey’s
sample PSUs are identified. These intersecting areas, as
well as the residual areas of those PSUs, are called basic
PSU components (BPCs). A CPS stratification PSU con-
sists of one or more BPCs. For each survey, a within-PSU
sample is selected from each frame within BPCs. However,
sampling by BPCs is not an additional stage of selection.
After combining sample from all frames for all BPCs in a
PSU, the resulting within-PSU sample is representative of
the entire civilian, noninstitutional population of the PSU.

When CPS is not the first survey to select a sample in a
BPC, the CPS within-PSU sampling interval is decreased
to maintain the expected CPS sample size after other
surveys have removed sampled USUs. When a BPC does
not include enough sample to support all surveys present
in the BPC for the decade, each survey proportionally
reduces its expected sample size for the BPC. This makes
a state no longer self-weighting, but this adjustment is rare.
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CPS sample is selected separately within each sampling
frame. Since sample is selected at a constant overall rate,
the percentage of sample selected from each frame is
proportional to population size. Although the procedure is
the same for all sampling frames, old construction sample
selection is performed once for the decade while permit
frame sample selection is an ongoing process each month
throughout the decade.

Within-PSU Sort

Units or measures are arranged within sampling frames
based on characteristics of the 1990 census and geogra-
phy. Sorting minimizes within-PSU variance of estimates
by grouping together units or measures with similar char-
acteristics. The 1990 census data and geography are used
to sort blocks and units. (Sorting is done within BPCs since
sampling is performed within BPCs.) The unit frame is
sorted on block level characteristics, keeping housing units
in each block together, and then by a housing unit identi-
fication to sort the housing units geographically. Sorts are
different for each frame and are provided in Tables 3-3a
and 3-3b.

General Sampling Procedure

The CPS sampling is a one-time operation that involves
selecting enough sample for the decade. To accommodate
the CPS rotation system and the phasing in of new sample
designs, 19 samples are selected. A systematic sample of
USUs is selected and 18 adjacent sample USUs identified.
The group of 19 sample USUs is known as a hit string. Due
to the sorting variables, persons residing in USUs within a
hit string are likely to have similar labor force characteris-
tics.

Table 3—3a. Old Construction Within-PSU Sorts

The within-PSU sample selection is performed indepen-
dently by BPC and frame. Four dependent random num-
bers (one per frame) between 0 and 1 are calculated for
each BPC within a PSU.® Random numbers are used to
calculate random starts. Random starts determine the first
sampled USU in a BPC for each frame.

The method used to select systematic samples of hit
strings of USUs within each BPC and sampling frame
follows:

1. Units or measures within the census blocks are sorted
using the within-PSU sort criteria specified in Tables
3-3a and 3-3b.

2. Each successive USU not selected by another survey
is assigned an index number 1 through N.

3. Arandom start (RS) for the BPC/frame is calculated.
RS is the product of the dependent random number
and the adjusted within-PSU sampling interval (Sl,,).

4. Sampling sequence numbers are calculated. Given N
USUs, sequence numbers are:

RS, RS + (1(Sly)), RS + (2(Sly)), ..., RS + (n(Sl,))
where n is the largest integer such that RS + (n(Sl,,)) < N.
Sequence numbers are rounded up to the next integer.
Each rounded sequence number represents the first
unit or measure designating the beginning of a hit
string.

5. Sequence numbers are compared to the index num-
bers assigned to USUs. Hit strings are assigned to
sequence numbers. The USU with the index number
matching the sequence number is selected as the first

®Random numbers are evenly distributed by frame within BPC and by
BPC within PSU to minimize variability of sample size.

Unit and area frames Group quarters frame
Sort order
Urban PSUs Rural PSUs All PSUs

1.0 Block CBUR classification’ Block CBUR classification District Office
2. Proportion of minority renter occupied housing | Proportion of households headed by females to | Address Register Area

units to all occupied housing units in the block | all households in the block
3. Proportion of owner occupied housing units to | Proportion of minority population to total popula- | County code

total population age 16 years and over tion in the block
4. Proportion of housing units to population age 16 | Proportion of population age 65 and over to total | MCD/CCD code

years and over in the block population in the block
5. Proportion of households headed by females to | Proportion of Black renter occupied housing units | Block CBUR classification

all households in the block to total Black population in the block
6. County code County code Block number
7o Tract number Tract number
8. Combined block number (area frame only) Combined block number (area frame only)
9. Housing unit ID (unit frame only) Housing unit ID (unit frame only)

A census block is classified as C, B, U, or R, which means: central city of 1990 MSA (C); balance of 1990 urbanized area (B); other urban (U); or rural
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Table 3—-3b. Permit Frame Within-PSU Sort

Sort order All PSUs
P County code
2 Building permit office
Y Permit date

sample. The 18 USUs that follow the sequence num-
ber are selected as the next 18 samples. This method
may yield hit strings with less than 19 samples (called
incomplete hit strings) at the beginning or end of
BPCs.1° Allowing incomplete hit strings ensures that
each USU has the same probability of selection.

6. A sample designation uniquely identifying 1 of the 19
samples is assigned to each USU in a hit string. For
the 1990 design, sample designations A62 through
A80 are assigned sequentially to the hit string. A62 is
assigned to the first sample; A63 to the second sample;
and assignment continues through A80 for the nine-
teenth sample. A sample designation suffix, A or B, is
assigned in areas of Alaska that are difficult to access
(in which USUs consist of eight housing unit equiva-
lents).

Example of Within-PSU Sample Selection for
Old Construction

The following example illustrates selection of within-
PSU sample for an old construction frame within a BPC.
Assume blocks have been sorted within a BPC. The BPC
contains 18 unsampled USUs (N=18) and each USU is
assigned an index number (1, 2, ..., 18). The dependent
random number is 0.6528 and the Sl,, is 5.7604. To simplify
this example, four samples are selected and sample des-
ignations A1 through A4 assigned.

The random start is RS = 0.6528 x 5.7604 = 3.7604.
Sequence numbers are 3.7604, 9.5208, and 15.2812,
rounding up to 4, 10, and 16. These sequence numbers
represent first samples and correspond to index numbers
assigned to USUs. A hit string is assigned to each sequence
number to obtain the remaining three samples:

4, 10, 16 (first sample),

5, 11, 17 (second sample),

6, 12, 18 (third sample), and

7, 13, 111 (fourth sample).

This example includes an incomplete hit string at the
beginning and end of the BPC. After sample selection,
corresponding sample designations are assigned. Table
3—4 illustrates results from sample selection.

°When RS + | > Sl,,, an incomplete hit string occurs at the beginning
of a BPC. When (RS + I) + (n( Sl,,)) >N, an incomplete hit string occurs
at the end of a BPC (I = 1 to 18).

"Since 3.7604 + | > 5.7604 (RS + | > Sl,,) where | = 3, an incomplete
hit string occurs at the beginning of the BPC. The sequence number is
calculated as RS + | - Sl,,.

Although this example is for old construction, selecting a
systematic sample for the permit frame is similar except
that sampling is performed on an imaginary universe
(called a skeleton universe) consisting of an estimated
number of USUs within each BPC. As monthly permit
information becomes available, the skeleton universe gradu-
ally fills with issued permits and eventually specific sample
addresses are identified.

Table 3—4. Sampling Example Within a BPC for Any
of the Three Old Construction Frames

usu
number
Census block within the Index Sample
block number | designation
101 101A ... 1 1 A4
2 2
3 3
4 4 Al
103104 ... 1 5 A2
2 6 A3
3 7 A4
4 8
5 9
6 10 A1l
7 1 A2
8 12 A3
106 .o 1 13 A4
107 107A ... 1 14
2 15
3 16 A1l
108108D ... ..o 1 17 A2
2 18 A3

Assignment of Post-Sampling Codes

Two types of post-sampling codes are assigned to the
sampled units. First, there are the CPS technical codes
used to weight the data, estimate the variance of charac-
teristics, and id