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ABSTRACT

Census of Population and Housing, 1980:
Public-Use Microdata Samples [machine-readable data] /
conducted by the U.S. Bureau of the Census.=--Washington:
Bureau of the Census [producer and distributor], 1982,

TYPE OF FILE:

Microdata

UNIVERSE DESCRIPTION:

All persons and housing units in the United States.

SUBJ ECT-MATTER DESCRIPTION:

These files contain stratified 5-percent, 1-percent or O.1-percent samples

of housing units and the persons in them, as enumerated in the 1980 census:
All files have the same subject content (with minor exceptlions).

the housing unit and person records include:

Housing Unit Record

Tenure .

Vacancy Status and Type

Condominium Status

Units in Structure

Access

Year Structure Built

Stories in Structure and
Elevator

Roams

Bedrooms

Plumbing Facilities

Kitchen Faclilities

Bathrooms

Source of Water

Sewage Disposal

Air Conditioning

Heating Equipment

Fuels Used

Vehicles Available

Telephone in Housing Unit

Year Householder Moved into Unit

Farm Status and Sales of
Farm Products

Value

Cost of Utilitles

Real Estate Taxes and Yearly
Insurance Premiums Combined

Mortgage Status and Selected
Monthly Owmner Costs

Contract Rent

Gross Rent

Household Type

Presence and Age of Own Children

Number of Subfamilies in Family

Household Income In 1979

Family Income in 1979

Allocation Flags for Housing Items

Person Record

Relationship

Sex J

Age

Marital Status

Race

Spanish Origin

Ancestry

Place of Birth

Citizenship

Year of Immigration

Language Spoken at Home

Ability to Speak English

Children. Ever Born

Marital History

Schoo! Enrol lment and
Type of School

Highest Year of School Attended

Activity in 1975

Migration/Place of Work/
Travel Time Weight

Res tdence in 1975

Place of Work

Travel Time to Work

Means of Transportation to Work

Carpooling

Disability Status

Veteran Status and Period of
Service

Industry

Occupation

Class of Worker

Work and Unemployment In 1979

Weeks Worked in 1979

income in 1979 by Type

Poverty Status in 1979

Al location Flags for Population
| tems

items on



TECHNICAL DESCRIPTION:

FILE SIZE:

“The 5-percent A Sample includes a separate file for each State. The -
1-percent B Sample has a file for each State and an additional file
for those county groups which cross State lines. The 1~-percent C
Sample has a file for each of 27 States, D.C., and 8 groups of States
identified. The 0.1-percent subsanmples from the A, B, and C Samples
constitute one file each.” Each file contains 193-character logical
records of two types: housing units and persons. The block size for
the files varies with user specifications. A printout listing the
block size and record count is sent with each file, ‘

FILE SORT SEQUENCE:

The files are sorted by identified geographic area., See °'Record
Sequence,’® p. 13,

GEQGRAPHIC AREAS:

There are three separate public-use microdata samples, each featuring a
different geographic scheme on the individual records. (For more detail
see page 5.) '

The A Sample (5-percent or O.1-percent) identifies every State, and various
subdivisions of States termed ‘county groups,' each with 100,000 or nore
inhabitants. These units include many individual large counties and
cities. Many SMSAs are also identifiable,

The B Sample (1-percent or 0,1-percent) identifies most individual SMSAs
with 100,000 or nore inhabitants and identifies all other SMSAs in pairs so
that metropolitan and nonmetropolitan territory can be studied nationwide.
County groups are frequently defined differently for the B Sample than for
the A Sample. Most States cannot be identified in their entirety.

The C Sanmple identifies census regions, divisions, 27 individual States,
D.C., and 8 groups of the remaining States. Four types of area are shown:
in central cities of urbanized areas, urban fringe, ocher urban and rural,
as are 73 individual urbanized areas.

REFERENCE MATERIALS:

U.S. Bureau of the Census. Census of Population and Housing, 1980:
Public-Use Microdata Samples Techical Documentation (this document). The
documentation includes descriptions of geographic information on the files,
subject content, technical conventions and file structure, sample design
and accuracy of the data; a data dictionary (record layout); glossary; and
maps. Supplements to be issued include control counts by geographic area.
One copy of the documentation accampanies each file order., When ordered
separately, the documentation is available for $5.00 fram Data User
Services Division, Customer Services (Tapes), Bureau of the Census,
washington, D.C. 20233,




*Public-Use Microdata Samples from the 1980 Census,® by Paul T. Zeisset,
This paper describes sampling, contents, geography, and file structure; and
includes a list of items on the files. Free fram Data Usei Services
Division, Customer Services (Tapes), Bureau of the Census, Washington, D.C.
20233, : : :

PHCBO-R1. Users' Culde. This publication Is a comprehensive guide to 1980
census data, It covers 1980 census subject content, procedures, geography,
statistical products, limitations of the data, sources of user assistance,
notes on data use, a glossary of terms, and guides for locating data In
reports and tape files. The guide is issued in loose-leaf form and sold in
parts (R1=A, =B, etc.) as they are prerared. Parts A and B Text are
currently available from the Superintendent of Documents, U.S. Government
Printing Office, Washington, D.C. 20402. (Part A. Text: ‘

S/N 003-024-03625-8, price $5.,50; Supplement 1, including Part B, Glossary:
S/N 003-024-05004-8, price $6.00.)

Monthly Product Announcement (MPA). New Census Bureau products released
each month are listed in the MPA. These products include publications,

technical documentation, data files, published maps, and microfiche. For
instance, a given issue might list specific State files of the public-use

microdata sanples issuyed during the period. To be added to the mailing

list, contact: Data User Services Division, Customer Services
(Publications), Bureau of the Census, Washington, D.C. 20233,

RELATED PRINTED REPORTS:

See figure 5, page 16.

RELATED MACHINE-READABLE FILES:

County Croup Equivalency File, This file includes a record for each

county; identifying the county group of which the county is a part on the A
and B Satples. Also included are reccrds for places and, in 10 States,
towns or townships, as necessary to define subcounty units separately iden-
tified, A sorted version of the file lists the canponents of each A Sample
or B Sanple county group.

Public-Use Microdata Sérples Data Dictionary. This file corresponds to the

record layout information found in chapter 5 of the documentation, and

. several of the appendices, designed for use by CENSPAC, but also adaptable

FILE

for other software., Available on the same tape with the County Group
Equivalency File. .

AVAILABILITY:

Each S~percent or 1-percent sample is issued by State, or for selected
States on the C Sample, by State group. The B Sample includes a separate
file for those county groups in the nation that cross State lines, Each
ore-in-one tnousand (0.1 percent) sample is Issued as a single nationwide
file. (For nmore information on units of issuz, see chapter 2.)
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Tapes are available at 1600 bpi or 6250 bpi, 9-track, EBCDIC or ASCII,
labelled or unlabelled, at a cost of $140 per reel. |f data for more than
one State are stacked on a single reel at a customer's request, the cost Is
$165 per reel. For information on the nurber of reels and release date for
each State, see the Monthly Product Announcement (see above). Once flles
are available, information on the nuwber of tapes required for a given set
of files stacked together can be obtained from Customer Services

(301} 763-4100.

Microdata files can be ordered —uslng the Customer Services order form for
tapes. When ordering from the Bureau please ref=r to file number. Please
indicate the name of the unit of Issue when ordering files,




CHAPTER 1, INTRODUCTION

Overview

Public-use microdata samples are computer tapes which contain records for a
sample of housing units, with information on the characteristics of each unlit
and the people in it. In order to protect the confidentiality of respondents,
the Bureau excludes identlfying Information from the records. Within the limits
of the sample size and geographic detall provided, these tapes permit users with
special needs to prepare virtually any tabulations of the data they may desire.

Three separate public-use microdata sawples are available, each representing
five petcent or one percent of the population and housing of the United States:

oA Sﬁple,.sz, identifying all States and various subdivisions
within them, including most counties with 100,000 or more
Iinhabitants;

o B Sarmple, 1%, identifying all metropolitan territory and most
SMSAs individually, and groups of counties elsewhere;

o C Saple, 1%, identifying regions, divisions, and nost States by type
of area (urban/rural).

Three 1-in-1,000 samples are also prepared, one each extracted from the A, B,
and C Samples. '

Cm!grl-son Of Suwmry Data And Microdata

Figure 1 illustrates the basic distinctions between summary data and microdata.
Summary data are the type of data found in census printed reports, sutmary tape
files, microfiche, and most special tabulations. In suvmary data, the basic
unit of analysis is a specific geographic area (for example, a census tract,
county, or State) for which counts of persons or housing units in particular
categories are provided. In microdata, the basic unit is an individual housing
unit and the persons who live in it. '

There are two types of microdata: confidential microdata and public-use micro-
data. Confidential microdata Include the census basic record tapes, com-
puterized versions of the questionnaires collected from households, as coded and
edited during census processing. The Census Bureau tabulates these confidential
microdata in order to produce the summary data that go into the various reports, -
sutary tape files (STFs), and special tabulations. Public-use microdata

samples are extracts from the confidential microdata taken Iin a manner that
avolds disclosure of information about identifiable households or Iindividuals.
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Comparison of Summary Data With Information on Microdata Files

Figure 1,
SUMMARY DATA
@ Basic unit is an identified geographic area )
® Data summarized on people and housing in areas
@ Available for small areas
Mustrative Summary Data
: . Gross
al Occupied | Number of | Renter Rent
. Total: | Housing | Persons | Occupied | Under | $80- | $100-
City op. Units | PerUnit | Units $80 99 149
Weston City 110,938 | 49,426 2.2 31 447 858 3,967 13,282
Smithville 21,970 | 7,261 3.1 2,492 37 190 1,766
Junction 17,152 5,494 27 822 1 29 238
PUBLIC-USE MICRODATA
@ Basic unit is an unidentified housing unit and its occupants
® Unaggregated data to be summarized by the user
® Allows detailed study of relationships among characteristics
@® Not available for small areas
Hustrative Microdata®* . o
"
é’ e JEeN o N
b\t? > & éb S Qé!‘ & §§ &9
$& [ EE 8V $/E) & & ¢
gs &S Lo /))& )@ L& /
Housing Unit #1 Virginia Metro 3 | Yes|Yes| $325 | 2 Married-couple family F
& - & % , §
@ © f' ? Q oy
¥.Q 2 &/ & p
S8 S/ S/ EE 05/ S ¢ §
Persona |Householder| M | 37 | W | Kansas | 12 | Plumber $22,100 B /
Personb | Spouse F |35 |W|Virginia] 12 ’ /
Personc |  Child M| 6 | w| Virginia] 1 j
Housing Unit # 2 Virginia |Nonmetro| 1 | Yes ] Yes| $150 1 | Nonfamily householder \
Person a |Householder| F | 62 | B |Alabama| 16 5‘;’;‘;;‘:” $15,300 'f'/
Hcusing Unit #3 Virginia | Metro 0 [N/A|Yes| $205 | N/A Vacant ‘

*Publicuse microdata samples do not actually contain alphabetic information,
Such Information Is converted to numeric codes; for example, the State of Virginla

has a numeric code of 51.




Protecting Confidential Information

Records on public-use microdata samples contain no names or addresses. Also,
the Buscau limits the detall on place of residence, place of work, high incanes,
and selected other Items to further protect the confidentiality of the records.
_Microdata records identify no geographic area with fewer than 100,000 inhabi-
tants. Microdata savples Include only a small fraction of the population, .
drastically limiting the chance that the record of a given individual is even
contained in a microdata file, much less Identifiable.

Uses Of Microdata Files ‘
Public-use microdata files essentially make possible ‘do-it-yourself® special
tabulations. The 1980 files: furnish nearly all of the detail recorded on long-
form questionnaires in the census. Subject to the limitations on sanple size
and geographic identification, It is possible for the user to construct a

. seemingly Infinite variety of tabulations interrelating any desired set of
variables. Users have the same freedom to menipulate the data that they would
have if they had collected the data in their own sample survey, yet these files
offer the precision of census data collection techniques and sample sizes larger
than would be feasible in most independent sanple surveys.

Microdata samples will be useful to users (1) who are doing research that does
not require the identification of specific small geographic areas or detailed

cross tabulations for small populations, and (2) who have access to programing
and computer time needed to process the sanples, Microdata users frequently

study relationships among census variables not shown in existing census tabula-
tions, or concentrate on the characteristics of certain speclally defined popu-
lations, such as unemployed homeowners or families with four or more children.

Saple Design And Size

Each microdata file is a stratified sample of the population, actually a sub-
sample of the full census sample (19.4% of all households) that received census
long-form questionnaires. Sampling was done household-by-household in order to
allow study of family relationshlps and housing unit characreristics. Sampling
of persons in institutions and other group quarters was done on a person-by-
person basis. Vacant units were also sampled.

There are three independently drawn samples, designated °A,* °'B,° and 'C," each.
featuring a different geographic scheme, as discussed below. The B and C
Sarples each contain 1 percent, i.e., one household for every one hundred house-
holds in the Nation. Samples from the 1970 and 1960 censuses also amployed a
1-percent sample size. New for 1980 s a S-percent savple, designated the A
Sarple, which includes over one-fourth of the households that received the cen-
sus long-form questionnaire. Nationwide, the A Sample gives the user records
for over 11 million persons and over 4 million housing units. (One could even
use the A, B, and C Samples together, if there were an advantage in having a
7-percent sample, since there is negligible overlap among the samples.) On the
other hand, since processing a smaller sample is less expensive, some users will



be interested in one of the the one-in-a-thousand samples (axtracts of the
1-percent and S5-percent samples) which are also available from the Census
Bureau. Sanple design Is discussed more thoroughly in chapter 4. :

The sanples are self-aecighting. The user can estimate the frequency of a par-
ticular characteristic for the entire population by tallying records from the
microdata files and multiplying the result by the inverse of the sampling rate,
e.g., multiplying ras counts from the S~percent A Sanple by 20, A section of
chapter 2 discusses the preparation and verification of estimates (see page 14).

Reliability improves with increases In samwple size, sn the choice of sample *
size must represent a balance between the level of precision desired and the
resources available for working with microdata files. By wusing tables provided
in chapter 3 (see page 20), one can estimate the degree to which sampling error
will affect any specific nunber prepared from a microdata file of a particular
sample size. (It Is also possible to estimate sampling error using 100 °random
groups® identified on sample records, see page 27). Users of microdata files
~for State or SMSA estimates would normally use a 1- or 5-percent sample, while
users concerned only with national figures can frequently get by with a 0.1 per-
cent (one-in-a-thousand) sample. Even national users may need a 1-percent or
5-pércent savple if they contemplate extremely detailed tabulations or are con-
cerned with very small segments of the population, for exawple, males 65 years
old or over of Italian ancestry. One of the examples in chapter 3 discusses the
selection of appropriate sample size for a particular study.

Subject Content

With only minor exceptions, microdata files contain the full range of population
and housing information collected in the 1980 census: 503 occupation cate-
gories, age by single years up to 90, income by $10 intervals up to $75,000, and
so forth. Because the samples provide data for all persons living in a sampled
household, users can study how characteristics of household members are interre-
lated (for example, income and educational attainment of husbands and wives).

Information for each housing unit in the sample appears on a 193-character
record with geographic and housing items, folloned by a variable number of
193-character records with person information, one record for each member of the
household. Items on the housing record are listed beginning on page 52; items
on the population record are listed beginning on page 53. Each of the items is
further defined in the glossary (reprinted from the 1930 Census Users' Guide),
presented as Appendix K to this document.

Data users will frequently want to generate additional variables or otherwise
recode these items. For instance, a user desiring data on years of school
capleted must construct this variable from the item included on highest grade
attended-~reducing that value by one year for all persons who had not finished
that grade, as shoan in another item on the record. Transformations such as
this, as well as corrections that apply to certain subjects, are discussed

in Appendix 1.



There are = "missing data® categorlies In nost items on these files.,
Substitutions or allocations have been made for any missing data resulting from

incarplete questionnaires, inconsistent information or equipment malfunction.
*Allocation flags® appear at the end of each record indicating each item which

has been allocated. Thus, a user desiring to tabuiate only actually observed
values can eliminate those cases with allocated valuas. Allocation flags are

discussed further on page 33. -

Gaographic identification

The A, B, and C Samples each feature a different geographic scheme:

o The A Sample, S-percent size, identifies every State and moSt individual
count ies with 100,000 or nore ‘inhabitants (350 in all, see Appendix B.2). In
many cases individual cities (see Appendix B.3) or groups of places with
100,000 or more inhabitants are also identified.

Counties with populations under 100,000 have been grouped into analytic

units proposed by State Data Centers. These frequently follow SMSA or

State planning district boundaries. (Those SMSAs shown on the A Sarple are
listed in Appendix B.1,) In New England, areas are defined in tems of cities
and towns rather than counties.

The term ‘county group® is used Ioosély to apply to each of the areas
identified on these files. A 3-digit nutber, unique within State, iden-
tifies each area.

o The B Sanple identifies 282 MSAs of 100,000 or nore inhabitants. The
remaining 36 SMSAs are paired together so that metropolitan and non-
metropolitan territory can be separately analyzed. (SM5As not shown separa-
tely are footnoted in Appendix B.1.) Thirty-one States are not separately
identified because they contain SMSAs which cross State boundaries and have
fewer than 100,000 persons within a State (See Appendix C). Many large
cities, groups of cities, and counties are identified within large SMSAs,
(See Appendixes B.2 and B.3.) Outside SM5As, counties are grouped according
to State planning district or into other reasonable analytic units with popu-
lations of 100,000 or nore.

o The C Sanmple identifies 27 States and the District of Columbla. The
remaining States are shown in eight groups, none of which crosses a census
region or division boundary (see Appendix A). Four type-of-area categories
are shown throughout: central cities of urbanized areas, urban fringe (l.e.,
the remainder of urbanized areas outside central cities), other urban, and
rural. Seventy-three individual urbanized areas are shown (see Appendix D),
all of which have at least 100,000 inhabitants in the central city and
another 100,000 in the urban fringe. This happens to include every urbanized
area with a total population over 800,000, and roughly half of the urbanized
areas between 200,000 and 800,000.

The characteristics of the three different geographic schemes are canpared in
figure 2.
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Figure 2. Comparison of Features on 1980 and 1970 Public-Use Microdata Samples

-=e-=---1980 Samples-------

mmmmeene1970 Savplese-cem-nee

Characteristics

Maps of county groups
and N, respectively.

supp lement the maps,

30" x 42", with county group boundaries shown in color,

County Neigh
A B C State Group Chars |
Savple Size L) S 4 1% 1-2% 1-2% 1-2%
0.1% 0.,1% 0.1% 0.1% 0.1% _0.1%
Areas ldentified
Divisions X - X X - X
States 51 20 28 51 4 -
SMSAs of 100,000+ 180 282 - - 125 . -
Counties of 100,000+ 350 236 - - - 104
- Places . 100,000+ 123 135 58 - 12 5
County Groups 1154 1258 - - - 409
Urbanized Areas - - 73 - - 6
Met ro/Nonmet ro - X - 23 States - -
Urban/Rural - - X 42 States - X
Neighborhood
- - - - - X

shown on the A-and B Sarples are included as appendixes L
Where county group boundaries subdivide a county, as in

the identification of a city, lists of subcounty units in appendixes M and O
The maps are also available as single nationwide sheets,

Carprehensive listings

of county group components, illustrated in figure 3, are available on micro-

fiche,

The components of each county group 2re also derivable from a com-
puterized County Group Equivalency File available separately.

The 1-in-1,000 samples (0.1%) extracted from the A, B, and C Samples have the
same geography as the parent files,

Migration And ?Iace-of-ﬂotk Data

The A and B Sample county groups apply not only to 1980 residence, but also

to olace of work in 1980 and to place of residence in 1975,

This makes possible

the detailed analysis of migration and cormuting patterns in temms of origin and

destination,

For instance, one can examine lmamigrants to an area (i.e., people

who lived in a different area in 1975) in terms of the States or metropolitan

areas from which they came,

Further, if one purchases data for the entire U.S.,

one can also examine the characteristics of outmigrants (i.e., persons who lived

in a particular county group in 1975 who resided elsewhere in 1980).

Similarly

one can look at the characteristics of the work force in an area using the
county group of work, irrespective of whether workers reside in the same area,



Figure 3.

COMPONENTS OF A SAMPLE COUNTY GROUPS

STATE: 27 COUNTY GROUP: 010 SMSA: 0000 TOTAL POPULATION: 118125
TYPE OF AREA: NONMETROPOLITAN AREA

NAHE . POPULATION ST COU MCD PL  SMSA
BLUE EARTH COUNTY 52314 27 013

LE SUEUR COUNTY 23434 - 27 079

NICOLLET COUNTY 26929 27 103

SIBLEY COUNTY : 15448 27 143

STATE: 27 COUNTY GROUP: 011 SHSA: 0000 TOTAL POPULATION: 112744
TYPE OF AREA: NONHETI!OPOI.ITAN AREA

NAME POPULATION ST COU MCD PL  SHSA
FREEBORN COUNTY 36329 27 047

RICE COUNTY %6087 27 131

STEELE COUNTY 30328 27 147

STATE: 27 COUNTY GROUP: 012 SMSA: 0000 TOTAL POPULATION: 126950
TYPE OF AREA: NOHNMETROPOLITAN AREA

NAME POPULATION ST COU MCD PL SMSA
FILLMORE COUNTY . 21930 27 045
HOUSTON COUNTY 18382 27 055
MOUER COURITY 40390 27 099
WINOMA COUNTY 46256 27 16%

STATE: 27 COUNTY GROUP: 013 SHMSAE 9999 TOTAL POPULATION: 164863
TYPE OF AREA: SMSA COMBINED WITH NONMETROPOLITAN AREA

NAME POPULATION . ST COU MCD PL SHSA

DODGE COUNTY 14773 27 039

G00DMUE COUNTY 38749 - 27 049

OLMSTED COUNTY 92006 27 109 6820

WABASHA COUNTY 19335 27 157

STATE: 27 COUNTY GROUP: 014 SHSA: 5120 TOTAL POPULATION: 370951

TYPE OF AREA: SMSA CENTRAL CITY

NAME POPULATION ST COU MCD PL SMSA

HINNEAPOLIS CITY 370951 27 053 2585 5120
ATE: 27 COUNTY GROUP: 015 SHSA: 5120 TOTAL POPULATION: 122676

TYPE OF AREA: SMSA, EXCLUDING CENTRAL CITY

NAHE POPULATION ST COU MCD PL  SMSA

BROOKLYN CENTER CITY 31230 27 053 0460 5120

CRYSTAL CITY 25543 27 053 0870 5120

GOLDEN VALLEY CITY e277s : 27 053 1495 5120

NEW HOPE CITY 23087 27 053 2770 5120

ROBBINSDALE CITY 14422 27 053 3230 5120

ST. ANTHONY CITY 5619 27 053 3360 5120



Migration, place of work, and travel time to work appear on these files only
for cne-half of the sampled households. (Due to budgetary |imitatlons, only
part of the questionnalres could be coded.) Thus, the 5-percent sample Includes
only a 212-percent sample for migration and place of work. Therefore, the user
must double the normal weights to derive estimates, as discussed further in
chapter 2, .

Corresponding Microdata Fram Earlier Censns_es

The Census Bureau created six separate 1-percent (one~in-a~hundred) sanples

from the 1970 census, three based on the 15-percent varslons of the 1970
questionnaire, and three based on the 5-percent version. Geographic areas iden-
tifled on 1970 and earlier microdata files were required to have at least

250,000 inhabitants. One geographic scheme ewployed in 1970 ident!fied States,

a second identified SMSAs with 250,000 or more Inhabitants and similarly large
county groups elsewhere, and the third identified only very large areas but
included records for °neighborhood characteristics.” A single one=in-a-hundred
sample, identifying States, is available from the 1960 census. Characteristics

of these 1970 geographic schemes are surmarized in figure 2, ' : -

The files from 1960 and 1970 use basically similar formats. The 1980 microdata
record layouts differ from their 1960 and 1970 counterparts; but, since most of
the 1980 items were also included in the 1970 and 1960 censuses, these microdata
files represent a rich resource for analysis of trends. Items which were added, -
dropped, or substantially changed between 1970 and 1980 are listed in figure 4.
The glossary, presented as Appendix K to this document, discusses historical
canparability of 1980 data items in greater detail, '

Geographic camwparability is a larger problem, States can be identified on
microdata from each census (the 1960 and 1970 State samples and the 1980 A

Sample). Regions and divisions by type-of-area are derivable from the 1980 C Sample
and the 1970 "neighborhood characteristics® samples. Many, but far from all,
counties of 250,000 or more population in 1970 are identified on the 1970

‘County Group® Samples. These large counties typically are also shown on the

1980 A Sample (and frequently also the B Sample), Countlies identified In.both

1980 and 1970 are asterisked in Appendix B.2.

SMSAs are not always directly comparable between 1970 and 1980, however, since
roughly half of the SMSAs identified in 1970 files changed boundaries prior to
the 1980 census. In other words, a 1970 SMSA jdentified as a county group may
not matck the corresponding 1980 SMSA shown on the B Sample. MNo Individual
place or place group was shown prior to 1980, Outside icdentified SMSAs there is
almost no commonality between 1970 and 1980 county groups. 1970 county groups
were based on “"functional economic areas® defined by the Bureau of Economic
Analysis, These frequently crossed State lines and involved grouping criteria
unrelated to the administrative and local interest factors that contributed to
the definition of county groups in 1980,



Figure 4. 1970-1980 Subject Comparability

1980 items Not on 1970 Files:

Ancestry

Boarded-up vacant unit

Carpooling

Condominium

Language spoken at home and ability to speak English
Hours usually worked per week last year

Public transportation disability

Selected monthly owner costs

Travel time to work (shown only for half of the sample)
vans or light trucks available :
Weeks unemployed last year

Mts Substantially M.

Farm definition - old definition can be reconstructed

*Mouseholder® replaces household head concept

Industry - many code changes; classification system changed somewhat

Occupation - classification system and codes substantlally changed

Poverty definition - minor modifications; the old definition could be
reconstructed if necessary

Race - several categories added; revised classification rules af fect White and Other

Residence in 1975/Place of work - broad categories in 1970, but coded to
county group in 1980 on the A and B Sanmples (shown only for half of the
sample)

Telephone in unit - narrower than telephone availability in 1970

Work disability = not counted for 1980 if it has lasted less than six months

1970 Items Not On 1980 Files:

Basement

Battery radio _

Birthplace of parents (allowing identification of °foreign stock®)
Clothes dryer

Clothes washing machine

Dishwasher

Duration of disability

Home food freezer

Industry and occupation 5 years ago

Mother tongue

Owner-occupied cooperative/condominium

Second home

Television

Vocational training

Year moved into unit (retained for householders, deleted for. other persons)
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Further Information on the 1970 microdata files s contained in Public~Use
Samples of of Basic Records From the 1970 Census: Description and Tecﬁnlcal_

Documentation and its three supplements, avallable for $5 from Customer
Services. A map, 22 by 32 inches, defining areas identified on the 1970
County Group Samples Is included with the documnutlou. Documentation for the

1960 microdata file is also available for $5.

Public~use microdata samples are being created from manuscript records of the
1940 and 1950 censuses, and will probably be available In late 1983.
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CHAPTER 2, PROCESSING THE DATA

Techaical Convent ions

A printout Included with each tape copy purchased from the Census Bureau Includes
the following Information, some of which document options selected by the
purchaser: . .

Recording Language (ASCI! o- EBCDIC)

Density (1600 bpl or 6250 bpl)

Labelling (Label or no label)

Block Length (Any multiple of 193, up to 32617)
Record Length (193)

Record Count

- Units of Issue

A total of 142 files are avallable in the A, B, and C Sanples:

o A Simle = 5 percent: 51 files
One file for each State and the District of Columbia
0.1 percent: 1 nationwide flle
o B Savwple =1 percent:ﬁ 52 files

One file for each State and the District of Columbia,
exclusive of all county groups crossing State lines

One file for all county groups in the nation crossing State _
lines (listed in Appendix C)

0.1 percent: 1 nationwide file

o C Sample = 1 percent: 36 files

One file for each of the 27 States separately identified
and 1 for the District of Coluvbia

One file for each of the 8 groups of the remaining States
specified in Appendix A,

0.1 percent: 1 nationwide file
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Each of these files may be purchased separately. -Single file tapes are priced
at $149 per reel (as of January 1, 1983). Most files are sufficiently small

so. that more than one can be accormndated on a single reel., Tapes with more
than one file copied onto them are priced at $165 per reel. Purchasers of the B
Sample for any of the 31 States which include area in a county group crassing
State |ines may want to request that the “State Code 99" file be stacked onto a
tape being purchased. Estimates of ,the number of tapes required for specified
groups of files at a given density and blocking factor are available on request
from Custamer Services. _

' File Structure

.Each file consists of a series of 193-character logical records of two types--
housing and persons. Each housing unit record is followed by a variable number
of person records, one for each member of the household or none if vacant, as
tliustrated in figure 1 on page 2. Each person in group quarters has two
records~--a duvmy "housing unit® record (most nongeographic fields are not
applicable), as well as a person record.

In the text of this document, the numeric identification of a particular data
item is the same as its character location within a record. Items on the
housing record are prefixed with an H, population items with a P. For Instance,
Race, item P12-13, is a two-digit code beginning in character 12 of the person
record. (The data dictionary, or record layout, also introduces mmemonic
identifiers; see p. 54.)

Geographic identifiers, subsample identification and serial numbers appear only
on the housing unit record. Thus, most tabulations of person characteristics
tequire manipulation of both housing and person records. An item on the housing
record Indicates the exact number of person records following before the next
housing record (H26-27). This feature allows a program to anticipate what type
of record will appear next, if necessary.

In order to use many software packages (e.g., BMD), users need to create rec-
‘tangular files, i.e., extract files with any desired household data repeated
with each person's record. While this imposes an intermediate processing step
on the user of such software, it witl benefit .those users who are able to reduce
significantly the size of the file. The Census Bureau's CENSPAC system can be
used to generate rectangular extract files.

Al ternatively, users may obtain a software package capable of handling the
hierarchical structure or prepare their oan software. The Census Bureau offers
such a software package called COCENTS, and others are available from commercial
sources (for example, SAS). Descriptions of CENSPAC and COCENTS are available
upon request from Customer Services. .

All fields are numeric, except for the Record Type which uses °"H" and °P,*



File Size .

A printout included with each tape copy purchased from the Census Bureau inclu-
des the total record count. A future supplement to this document will contain
record counts for each area identified. - In the absence of those counts, the
number of 193-character records can be estimated as follows: Sum the total
number of persons, the total number of housing units and the nuwber of persons
in group quarters(for whom there is a dumy housing wit record); multiply that
sun by the sanpling rate. For exavple; the number of records on the S-percent A
Sample natiomwide can be estimated as 226,545,805 (persons) + 88,411,263
(housing units) ¢ 5,714,931 (persons In group quarters) = 320,671,999; x .05 =
16,033,600,

- Record Sequence

Records on these files are sorted by geographic area. On the A and B Samples,
all households sampled within a particular county group appear together. County
groups are sequenced in ascending order within State. On the 0.1% nationwide
files, States are sequenced by State code. On the B Sanple, this means that all
county groups with State code suppressed (i.e., shown as 99) appear at the end
of the natiomide file,

On the C Sample, records are sequenced by urbanized area code by type of area
code within State or State group. Thus, households outside an identified urba-
nized area (i.e., UA code 0000) appear first, further grouped by type-of-area
code, followed by data for each identified UA in ascending code sequence,
central city households preceding urban fringe households. On the 0.1% sample,
States and State groups appear in code sequence.

The sequence of households within each identified geographic area has been
scrambled to avoid any implication of geographic information beyond that which
meets Census Bureau disclosure rules for public-use microdata.

Person records within household are sequenced by relationship code (P2). Thus,
for example; the record for the householder always immediately follows the
housing unit record for an occupied unit. This feature simplifies tabulation of
households or families by race of householder, ancestry of householder, and even
poverty status--characteristics not included on the housing unit record=+=since
the desired indicators are always on the first person record. Where the house-
hold contains more than one person of a given relationship, person records
appear in sequence of decreasing age (P8-9),

Persons sampled from within the same group quarters are not identifiable as
such, since each has an independent dummy housing unit record.

Machine-Readable Docuventation

The °*data dictionary® or record layout which appears on pages 55 to 99 was
generated from a machine-readable file which is sold as part of the CENSPAC
system ($140) or may be obtained in conjunction with the County Group
Equivalency File (see below). Using that file it is possible to automatically
generate hard copy documentation for extract files or labels for tabulations
created with CENSPAC, With some adaptation, the data dictionary file can also
be used by other software packages or user progroms to autonatncally specify the
tayout of the microdata files.
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Also avallable in machine-readable form Is the County Group Equivalency File
($140), a list of counties (and places or MCDs where applicable) and their
_assigned county group codes for the A and B samples. The printout in figure 3
was generated from a resorted version of this file.

Handling invalid Codes

The data dictionary shows each category as having a unique representation. It
Is possible, however, that certain variables may have a small number of cases
outside the Intended range. Standard census practice is to assign invalid codes
to the next lower nunbered valid category. For example, on an allocation flag
with valid codes 0, 2 and 3, a 1 would be counted with code 0, and a code of 4
or more would be counted with 3. Exceptions to this rule occur in occupation
and industry codes, where invalid codes are assigned to the next nigher valid

category.

Preparing and Verlfylt;! Tabulations

Estimation of totals - Estimates of complete-count census figures may be made
from tabulations of public-use microdata samples by using a simple Inflation
estimate - that Is, by nultiplying the sample tally by the reciprocal of the
sawpling rate. For exawple, to estimate the total number of persons with a cer-
tain population characteristic fran a one-in-one-hundred sample, multiply the
savple total by 100; from a S-percent sample, multiply by 20. To estimate the
nunber of persons who lived in a different county in 1975, data for which only
one-half of the samwple is available, multiply an A Sample table by 40 (l.e., the
reciprocal of 1/2 of 5-percent). Persons in the migration/place work/travel
time samwple carry a weight of 2 in character P46; all others carry a weight of 0.

Estimation of percentages - Percentages are estimated by simply dividing the
weighted estimate of persons or housing unlts with a given characteristic by the
weighted sample estimate for the base, Normally, this yields the same as

~ould be obtained if one made the computation using sample tallies rather

than weighted estimates. For example, the percentage of housing units with air
conditioning in a one-in-one-~hundred samwple can be obtained by simply dividing
the tally of sample housing units with air conditioning by the total number of
sanple housing units. When working with migration, place of work or travel time
to work figures, one must either take care to determine bhoth the nunerator and
base of the percentage from the 1/2 sample, or must use weighted estimates in
calculations rather than simple tallies.

Verifying tabulations - The 1980 public-use microdata samples nave been
constructed so that it should not be difficult to obtain desired tabulations,
File structure and coding of items is straightforward, There are no missing
data (see the section on allocations, page 33). Records not applicable for each
item are assigned to specific "NA" categories, and it Is frequently not necessary
determine In a separate operation whether a record is in the universe or not, A
user nust, however, anticipate the possibility of errors in his or her om pro-
cessing. Thus, user tabulations should be verified agairst other avalilable
tallles. Two ways for the user to verify estimates follow:
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Using control tabulations from the samwples

As each public-use microdata sample was produced, counts of persons, ,
housing units, vacant housing units, and group quarters persons selected
into the samplie were tallied within each identifled geographic area.
These control counts will be published as a supplement to this documen- .
tation. (In the interim, counts for specific areas may be requested from
Customer Services.) A fallure of user tallies to replicate these exact
counts would indicate an error in the user's data processing.

Using published data from the 1980 census

Tabulations fram the 1980 census data base are available in the printed
census publications and on summary tape files. The tabulations provide
an opportunity to check the reasonableness of statistics derived from
public-use microdata samples, A famillarity with suwmary data al ready
avallable may also facllitate planning of tabulations to be made from
microdata. Those publication series likely to be of greatest use for this
purpose are listed in figure 5,

In comparing sample tabulations with published data one must carefully
note the universe of the published tabulation. For instance, on micro-
data records, Industey (P87-89) is reported for the civillan labor force
and for persons not in the labor force who reported having worked 1975 or
later. Industry tabulations in 1980 census publications are presented
only for the employed population or the experienced civillan labor force.
Thus, a tally of industry for all persons for whom industry Is reported
on microdata records would not correspond directly to any published tabu-
lation. A user should always pay particular attention to concept defini-
tions as presented in the glossary,

One cannot, of course, expect exact agreement Yetween census publications
(which are based on the complete census count, full sample estimates, or

a subsample of the census sample) and user estimates based on tallies of

a 5-percent or smaller sample, They will inevitably differ to some extent
due to chance In selection of actual cases for public-use microdata
samples. Since the amunt of likely chance variation for a given statistic

15

can be measured, any discrepancy beyond a certain level can be identified as

a likely error in programming, Chapter 3 discusses sampling variability
and its measurement,

User experience has indicated that careful verification of sample tabula-
tions is essential -- so important that it may frequently be advisable to
include additional cells in a tabulation for no other reason than to pro-
vide counts or to yield marginal totals not otherwise available, which
may be verified against other available tabulations,
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Figure 5. Selected 1980 Census Publications
Useful In Verifying Microdata Tabulations

PHCBO-S2 Advance Estimates of Social Economic and Housing
Characteristics

Basic distributions .for most census items, for States,
counties, places of 25,000 or more inhabitants; issued by
State, '

PC80-1-B General Population Characteristics
HC80-1-A General Hous ing Characteristics
. PCB0-1-C General Social and Economic Characteristics (mid 1983)
HC80-1-B Detalled Housing Characteristics . (mid 1983)
Distributions in somewhat greater detall than PHC80-52,
many also shown for race and Spanish origin groups
(PCBO-1-C also features characteristics for ancestry
groups); for States, SMSAs, urbanized areas, counties,
places of 2,500 or more inhabitants. Characteristics
by type of area (as in C Sample) are also shomn at
the State level. All issued by State.
PC80-1-D Detailed Population Characteristics | . (late 1983)
HC80-2 Metropolitan Housing Characteristics (late 1983)
Crosstabulations of characteristics, some in considerable detail.
PC80-1-D reports, issued by State, show the State and
and S4SAs with 250,000 or more inhabitants., The
HC80-2 series includes a report for each SMSA regardless
of size, as well as a report for each State.
PCB0~2 Population Subject Reports : (1983-1984)
HCB80-3 Hous ing Subject Reports (1983-1984)

Very detailed cross tabulations, most shown only at the
national level. A series of nationwide reports issued by
sUbiect .

These publications are available for sale through the Superintendent of
Documents, Governnent Printing Of fice, Washington, D.C. 20402,
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CHAPTER 3. ACCURACY OF THE MICRODATA SAMPLE ESTIMATES

Introducﬂén

The data summarlzed from a public-use microdata sample not only describe the
particular set of households in the savple, but are primarlly used to estimate
what data would have been obtained If a cowplete census count of the variables
of interest were avallable. These estimates can be expected to vary from the
cavplete-count result, because they are subject to two basic types of error ===
sawpling and nonsarpling. The sampling error in the data arises from the selec-
tion of persons and housing units to be Included in both the census sawple and
the microdata sanples. The nonsampling error, which affects both sawple and
corplete count data, is the result of all other errors that may occur during the
col lection and processing phases of the census. A more detailed discussion of
both sampling and nonsampling error is given in this chapter, Chapter 4
describes the method used to select the microdata samples.

Errors in the Data

Since the estimates that users produce are based on a savwple, the data my
differ somewhat from complete-count figures that would have been obtained If all
housing units, persons within those housing units, and persons living in group
quarters had been enumerated using the same questionnalres, instructions, enu-
merators, etc. In addition, if one were able to select all possible sawples,
the estimates from each sample would differ, but the average of these estimates
would approximate the complete-count figure. The deviation of a particular
sawple estimate from the average value obtainable from all possible samples is
called the sampling error. The standard error of a survey estimate is a measure
of the variation among the estimates from the possible samples and thus is a
measure of the precision with which an eéstimate from a particular sample
approximates the average result of all possible samples. The sample estimate
and its estimated standard error permit the user to contruct an interval esti~-
mate having prescribed confidence that the interval includes the average result
of all possible samples. The method of calculating standard errors and con-
fidence intervals for the estimates produced from the microdata samples iIs glven
below.

In addition to the variability which arises from the sampling procedures, both
savple data and complete-count data are subject to nonsampling error.

Nonsampl ing error may be introduced during each of the many extensive and
complex operations used to collect and process census data. - For example, opera-
tions such as editing, revienwing, or handling questionnaires may introduce error
into the data. Nonsavpling error may affect the data in two ways. Errors that
are introduced randomly will Increase the variability of the data, and should
therefore be reflected in the standard error, Errors that tend to be consistent
in one direction will make both samwple and covplete-count data biased In that
direction., For example, if respondents consistently tend to underreport their
incame, then the resulting counts of households or families by income category
will be skewed tonard the lon incame categories. Such biases are not reflected
in the standard error. A more detailed discussion of the sources of nonsampl ing
error is given in the section “"Control of Nonsampling Error® In this chapter,
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Calculation of Standard Errors Using Tables

Two methoads are presented for calculating standard errors of esti:aated totals
and percentages. (The procedures for estimating totals and percentages them-
selves were given in the previous chapter (page 14).) The first method,
described belos, uses tabled figures or simple fornulas and produces an spproxi=
mate standard error quickly and inexpensively. The second method (presented on
page 27) requires extra tabulations by the user during the processing of the
microdata file, but it produces more precise standard errors and Is the pre-
ferred method. There are, of course, situations where it is not feasible to do
the extra tabulations required by the second method, for Iinstance, when one is
trying to determine, prior to purchase, whether a one-percent sample will yield
estimates of adequate precision for a given study or whether it is necessary to
use the S-percent sample instead. For these purposes the method described in
this section should produce an acceptable approximation. On the other hand, for
many statistics, particularly from detailed crosstabulations, standard errors
using the second method should be substantially better. The second method is
_also appicable to a wider variety of statistics, e.g., means and ratlos.,

Tables A through G In this chapter contain the information necessary to calcu-
late an approximate standard error of savple estimates. In order to perform
this calculation, one obtains (1) the unadjusted standard error for the charac-
teristic that would result under a simple random sample design (of persons,
familles, or housing units) and estimation technique; and (2) an adjustment fac-
tor, which partially reflects the effects of the actual sawple design and esti-
mation procedure used for the 1980 census public-use microdata samples, for the
particular characteristic estimated. The adjustment factors provided in this
chapter are based on computations from the full census sample and as such do not
reflect the additional stratification used In the selection of the public-use
microdata savples (see chapter 4). Thus, in general, these factors will provide
conservative estimates of the standard error. In addition, these factors only
pertain to individual data items (e.g., years of school completed, labor force
status) and as such are not entirely appropriate for use with detailed cross-
‘tabul ated data.

To calculate the approximate standard error of a 5-percent, 1-percent, or
0.1-percent sample estimate follow the steps given below:

a. Obtain the unadjusted standard error for the satpling rate to be used fram
Table A, C, or E for estimated totals or from Table B, D, or F for estimated
percentages. Alternately, the formula given at the bottom of each table may
be used to calculate the unadjusted standard error, (For sample sizes,
other than 5, 1, or 0.1 percent see page 26).

In using tables A, C, or E or corrésponding formulas for estimated totals
use weighted figures rather than raw sample counts to select the applicable
roa., To select the applicable colum for person characteristics, use the
total population in the area being tabulated (not just the total of the uni-
verse heing examined), or use the total count of housing units if the esti-
matad tota! is a housing characteristic. Similarly in using Tables B, D, or
F or the corresponding formula for estimated percentages, use inflated
figures to select the appropriate colum,
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b. Use table G to obtain the factor for the characteristic (e.g., work disabi-
lity, years of school campleted). If the estimate is a cross-tabulation of
more than one characteristic scan Table C for each applicable factor and use

the largest factor. Multiply the unadjusted standard error from step a. by
the factor obtained in step b. o

Example 1: Standard error of a total - suppose we tally a 1% public~use micro-
data sample for Alaska and find 358 persons in the sanple who are 18 years and
over and speak a language other than English at home. Therefore, the weighted
nunber of persons who are 18 years and over and speak a l|anguage other than
English at home is 358 x 100 = 35,800,

The unadjusted standard error for the estimated total is obtained from Table C
or from the formula belos Table C. In order to avoid interpolation, the use of
the formula will be demonstrated here. The formula for the unadjusted standard
error, Se, |s -

se(¥) a \, 99Y (1-YN)

35,800
Se (35,800) = J 99 (35,800) (1 — 357°857 )= 1,797 persons.

Note, in this example the complete census count of persons in Alaska of 401,851
was used.  The standard error of the estimated 35,800 persons 18 years and over
who speak a language other than English at home Is found by multiplying the
unadjusted standard error, 1,797, by the appropriate adjustment factor. The
adjustment factor for 'Language Usage and the Ability to speak English® given in
table G is 1.5. Thus, the estimated standard error is 1,797 x 1.5 or 2,696.

Example 2: Standard error of a percent - To illustrate the calculation of the
standard error of a percent, suppose the estimated percent of persons 18 years
and over who speak a language other than English at home who speak English “not
well® or “not at all® is 12.7 (the estimated total persons 18 years and over who
speak a language other than English at home used as the base is 35,800), Using
Table D, and interpolating among the nearest figures, the unadjusted standard
error Is found to be approximately 0.53 and using the same adjustment factor,-
the standard error for the estimated 12.7 percent is 0.53 x 1.5 = 0.795 percen-
tage points.

A note of caution concerning numerical values is necessary. Standard errors
derived in this manner are approximate. Calculations could be expressed to
several decimal places, but to do so would suggest more precision in the data
then is justifiable. One useful rule of thumb is to round standard error esti=
mates to two significant digits. Thus 2,696 would be rounded to 2,700 and 0.795
percentage points would be rounded to 0.80 percentage points,
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Table A - Unadjusted Standard Errors for Estimated Totals, 5 Percent Sawple

[ Estimated _Size of Ceographic Area Tabulated”

Totall_ [750,000 100,000 250,000 500,000 1 Million 5 Million 10Million 25 Millien
1,000 140 10 140 140 140 40 140 140
2,50 210 20 20 220 20 20 220 20
5000 290 300 310 310 310 . 310 310 310

10,000 .90 410 430 430 0 440 440 40
15,000 45 490 20 50- 30 20 530 530
25,0000 490 60 60 670 680 690 690 . 690
75,000] - 60 1,000 1,100 1,150 1,180 1,19 1,19

100,000{ - - 1,00 1,20 1310 1,30 1,370 1,380

250,000 - - - 1,540 1,80 2,120 2,150 2,170

500,000 - - - - 2,580 2,90 3,000 3,050

1,000,000 - - - - - 3,900 4,140 4,220

5,000,000 - - - - - 6,89 8,720

10,000,000] - - - - - - - 10,680

TFor estimated totals larger than 10,000,000, the standard error is soveahat larger than the
table valwes. The fomula given below should be wsed to calculate the standard error,

Where:

~ oY . .
Se (Y) = W (1-F) N = Size of area

N Y = Estimate of characteristic total

Zrotal amnt of persons, housing wnits, or families in area if the estimated total is a person,

housing wnit, or family characteristic, respectively.

Table B - Unadjusted Standard Error for Estimated Percentages, 5 Percent Sawmple
" (Standard errors expressed in percentage points)

Estimated Base (weighted total) of percentagel

Percent

1,000 1,500 2,500 5,000 7,500 10,000 25,000 50,000 100,000 250,000 500,000

200 ) 19 1.6 1.2 09 o,

7 0.6 0.4 0.3 0.2 0.1 0.1

5 or 95 3.0 2.4 1.9 13 1.1 1.0 0.6 - 0.4 0.3 0.2 0.1
10 or 90 41 3.4 26 18 1.5 1.3 0.8 0.6 0.4 0.3 0.2
15 or 85 49 4.0 3.1 22 1.8 1.6 1.0 0.7 0.5 0.3 0.2
20 or 80 55 4.5 35 25 2.0 1.7 1.1 0.8 0.6 0.3 0.2
25075 60 49 3.8 27 22 1.9 1.2 0.8 0.6 0.4 0.3
30 or 70 6.3 52 40 28 23 2.0 1.3 0.9 0.6 0.4 0.3
35 or 65 6.6 5.4 42 29 2.4 2.1 1.3 0.9 07 0.4 0.3

50 69 56 4.4 3.1 25 2,2 1.4 1.0 0.7 0.4 0.3

Tfor a percentage axi/or base of percentage not shoan in the table, the fomula
given belos may be wed to calculate the standard error.

19 . ~ Where:

B p(100~p) B= Base of estimated percentage
(weighted total)

p= Estimated percentage

Se (p) =
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Table C - Unadjusted Standard Errors for Estimated Totals, 1 Percent Sawple

[ Estimated| Size of Geographic Area Tabulated”

Totall - ['50,000 100,000 250,000 500,000 1 Million 5 Million 10Million 25 Million
1,000 310 310 310 310 310 310 310 310
2,50{ 480 4% 500 500 500 500 500 500
5,00f] 670 60 70 700 700 700 700 700
0,00 80 %0 WO %0 990 990 90 - 990
15,000] 1,020 1,120 1,180 1,200 1,210 1,20 1,220 1,20 .
25,000{ 1,110 1,360 140 1,50 1,50 1,50 1,570 1,570
75,000 - 1,360 2,280 2,510 2620 2,700 2,710 2,720

100,000 - - 2,40 2,600 2,90 3,10 3,130 3,140

x0,000| - - - 350 4310  4,8% 4,910 4,950
s0,000| - - - - 4,90 6,670 6,860 6,960

1,000,000 - - - - - 8,900 9,440 9,750

5,000,000f - - . - - - 15,730 19,900

- 10,000,000| - - - - - - - 24,370

Tfor estimated totals larger than 10,000,000, the standard error is sovewhat larger than the
table values, The fomula given belas should be used to calculate the standard error.

- - Y Where:
Se (Y) = o (1-§) N = Size of area
Y = Estimate of characteristic total

21otal cont of persons, housing wnits, or fanilies in area if the estimated total is a person,
housing wnit, or family characteristic, respectively, '

Table D - Unadjusted Standard Error for -Estimated Percentages, 1 Percent Sawple
(Standard errors expressed in percentage points)

Estimated Base {weighted total) of percentagel
Percent

1,000 1,500 2,500 5,000 7,500 10,000 25,000 50,000 100,000 250,000 500,000

2or% 44 3.6 28 20 1.6 1.4 0.9 0.6 0.4 0.3 0.2

5 or 95 6.9 5.6 43 3.1 2.5 2,2 1.4 1.0 0.7 0.4 0.3
10 or 90 94 7.7 6,0 4,2 3.4 3.0 1.9 1.3 0.9 0.6 0.4
15 or 85 .2 9.2 74 5.0 4. 3.6 2.2 1.6 141 0.7 0.5
20 or 80 126 103 80 56 4.6 4.0 2.5 1.8 1.3 0.8 0.6
25 0r 75 13.6 1.1 8,6 6,1 5.0 4.3 2.7 1.9 1.4 0.9 0.6
30 or 70 4.4 N8 9.1 64 53 4.6 2.9 2.0 1.4 0.9 0.6
35 or 65 15.0 12.8 95 6.7 5.5 4.7 3.0 2.1 1.5 0.9 0.7

50 158 128 99 7,0 5.7 5.0 3.1 2.2 1.6 1.0 0.7

Tor a percentage and/or base of percentage not shown in the table, the fomula
glven belos may be wsed to calculate the standard error.

N E R Where: : )
Se (p) = B8 P(100-p) B=  Rase (wighted total) of estimated percentage
p= Estimated percentage
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Tahle E - Unadjusted Standard Errors for Estimated Totals, 0.1 Percent Samle

[ Estinated _Size of Geographic Area TabulatedZ.

Totall 50,000 100,000 250,000 500,000 1 Million 5 MiTlian 10 Million 25 MiiTion]
1,000 990 % 1,000 1,000 1,000 1,000 1,000 1,100
2,500 1,540 1,5%0 1,570 1,580 1,580 1,580 1,580 1,580
5,000 2,120 2,180 2,210 2,20 2,230 2,230 2,0 2,230
10,000 2,830 3,000 3,100 3,130 3,140 3,160 3,160 3,160
15,000} 3,240 3,570 3,75 3,810 3,840 3,870 3,870 3,870
25,000] 3,530 4,330 4,740 4,870 4,90 4,980 4,990 5,000
75,000 - 4,330 7,240 7,980 8,330 8,590 8,620 8,640
100, 000 - - 7,740 8,340 9,480 9,890 9,940 9,970
250,000 - - - 11,170 13,690 15,400 15,60% 15,720
500,000 . - - -, 15800 21,200 21,760 22,120} -

1,000, 000 . - - - - 28,270 29,980 30,970

5,000,000 - - - - - - 49,970 63,21

10,000,000 - - - - - - - 77,

TFor estimated totals larger than 10,000,000, the standard error Is saveshat larger than the
table valwes, The formula given belaa should be wsed to calculate the standard error.

- ~ Y  Where:
Se (Y) = 999y (1 -7 ) N = Size of area
Y = Estimate of characteristic total

Ztotal cont of persons, howsing nits, or families in area if the estimated total Is a person,
housing wnit, or family characteristic, respectively.

" Table F - Unadjusted Standard Error for Estimated Percentages, 0.1 Percent Sawple
(Standard errors expressed in percentage points)

Estimated Base (weighted total) of percentage!
Percent

1,500 2,500 5,00 7,500 10,000 25,000 50,000 100,000 250,000 500,000

20r % 1.4 88 6.3 5.1 4.4 2.8 2.0 1.4 0.9 0.6
5 or 95 7.8 13.8 97 8.0 6.9 4.4 3.1 2.2 1.4 1.0
10 or 90 24.5 19,0 13.4 10.9 9.5 6.0 4,2 3.0 1.9 1.3
15 or 45 2.1 2.6 16,0 13.0 11.3 7.1 5.0 3.6 2.3 1.6
2u or 80 32.6 25.3 17.9 14.6 12.6 8.0 5.7 4,0 2.5 1.8
25 or 75 35,3 27.4 19.4 15.8 13,7 8.7 6.1 4,3 2.7 1.9
30 or 70 3.4 2.0 2.5 16.7 14,5 9.2 6.5 4.5 2.9 2,0
35 or 65 38,9 31,2 21.3 17.4 15.1 9,5 6.7 4.8 3.0 2.1
50 40.8 31.6 22,3 18.2 158 10.0 7.1 5.0 3.2 2,2

For a percentage and/or tase of percentage not shoan in the table, the formula
given beloa may be wsed to calculate the standard error.

- 999 .. ~  Where:
S¢e (p) = |78 p(100-p) B=  Base of estimated percentage
(weighted total)
p= Estimated percentage




TABLE G: Standard Error Adjustment Factors
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Characteristié Factor | Characteristic Factor
POPULATION HOUSING
Urban and Rural - 1.0 Occupancy and Vacancy
Age, Sex, Race, and Status 1.1
Spanish Origin 1.2 Te ure 1.1
Household Type 1.1 Units in Structure 1.1
Househo!d Relationship 1.3 Stories in Structure 1.0
Houschold Size 1.1 Passenger Elevator 1.0
Marital ‘Status 1.0 Source of Water 1.1
Language Usage and Abullty Sewage Disposal 1.1
_ to Speak English 1.5 Year Structure Built 1.1
Ancestry 1.7 Year Householder Moved
Type of Group Quarters 0.9 Into Housing Unit 1.1
Citizenship, Place of Birth, Heating Equipment and Fuels 1.2
and Year of Immigration 2.1 Kitchen or Plurbing
Residence in 1975 3.6 Facilities 1.1
Place of Work 2.2 Nuvber of Rooms, Bedroams,
Travel Time to Work 1.8 or Bathroams 1.1
Means of Transportation to Telephone in Housing Unit’ 1.1
Work and Private Vehicle Air Conditioning 1.1
Occupancy 1.3 Vehicles Available 1.1
School Enrol iment 1.5 " Gross Rent, Contract Rent,
Years of School Completed 1.2 or Value 1.1
Veteran Status and Period Inclusion of Utilities
of Service 1.1 in Rent 1.1
Work & Public Transporta- Mortgage Status and
tion Disability 1.2 Selected Monthly Owner
Labor Force Status 1.3 Costs 1.4

Hours Worked Per Week and
Weeks Worked in 1979

Unerrp loyment in 1979

Industry and Occupation

Class of Worker

Household Incame

Income Type

Family Income

Unrelated Individual Income

Workers in Family

Poverty Status - Family

Poverty Status - Persons

Poverty Status - Unrelated
Individuals

N oob vd od ek ol b ek ek ek b
[ ] - & & »
O = W W= WNNN

] L ] - -

-l
.
~N
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Confidence Intervals And Inferences Based On The Sample

A sample estimate and its estimated standard error may be used to construct con-
fidence intervals about the estimate. These intervals are ranges that will con-
tain, with a knoan probability, the value of the estimated characteristic that
would be obtalned by averaging the estimates from all nossible savples. For
exarple, if all possible samples that could result under the 1980 public-use
microdata sawple design were independently selected and surveyed under the same
conditions, and if the estimate and Its estimated standard error were calculated
for each of these samples, then:

(1) Approximately 68 percent of the 'Interv‘als from one estimated standard error
belos the estimate to one estimated standard error above the estimate would
contain the average result from all possible samples; and : :

(2) Approximately 95 percent of the intervals from two estimated standard
errors belon the estimate to two estimated standard errors above the esti-
mate would contain the average result from al!l possible samples.

The intervals are referred to as 68-percent and 95-percent confidence intervals,
respectively.

One may be tenpted to think of a confidence interval in terms such as these:
that the number we are trying to estimate, the average value calculated over all
possible sarples, has a given prob‘ab“lllty of falling between the upper and lower
‘limits of that. interval. Actually this is not technically correct, since the
average estimate from all possible samples already exists, though its value is
unknoan, and it remains the same regardless of which of the possible samples we
select. Rather, It is the confidence interval which varies fram sample to
sample. Thus, one can say, with a specified probability or level of confidence,
that the confidence interval, as calculated from the particular samwle selected,
includes the average estimate from all possible samples.

Confidence intervals may also be constructed for the difference between two
sample figures. This is done by camputing the difference between these figures,
obtaining the standard error of the difference and then forming a confldence
interval for this estimated difference as above. For the difference between two
sawple estimates (totals or percentages), the standard erros |s approximately
the square root of the sum of the standard errors for each estimate squared;
that is for standard errors Se(%) and Se(y) of estimated totals X and ¥, the
standard error of the differences between X and y is:

-~ -

Se(X = ¥) = J (Se(x))2 + (Se(y))?2
The formula for the standard error between two percentages Is similarly defined.

This method will, however, overestimate the standard error if the two estimates

(% and §) are positively correlated, or underestimate the standard error If they
are negatively correlated.

Example 3: Conflidence interval for a total - To illustrate the calculation of a
confidence interval consider the previous example, where the standard error of
the estimated 35,800 persons in Alaska who were 18 years and over who speak a
l anguage other than English was found to be 2,700. An approximate 95=-percent

-
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confidence interval for this estimated total is obtained by adding and

subtracting twice the standard error fram the estimated total. In this example
the 95-percent confidence interval Is:

35,800 - 2 (2,700) to 35,800 + 2 (2,700)
30,400 . to 41,200,

One can say with about 95-percent confidence that this interval Includes the

value that would have been obtained by averaging the estimates obtainable from
all possible samples.

Selecting an appropriate sanple size - One virtue in the use of tables A to G
for calculating standard errors and confldence Intervals is that thls method can
be employed prior to making any savple tabulations, and thus can help the user
decide prior to purchase whether a 5-percent, 1-percent or 0,1-percent sample
size is most appropriate for a proposed study. Suppose that, in the foregoing
example, the 35,800 figure was a guess, perhaps based on published data. The
confidence interval could be calculated as above. In this case, It is apparent
that tabulating a 1-percent sawple for this particular characteristic would
result in a rather broad confidence interval: 30,400 to 41,200. On the other
hand, if one assumed that tabulations w!! be made using a 5-percent sarple
instead, the confidence interval could be recalculated using table A, and found
to be to 33,000 to 38,200, a much narrower tange, There is no particular rule
of thumb that dictates how large a confidence interval is acceptable: this
depends on the relative precision necessary for a particular application as

balanced against the relative cost of tabulating microdata samples of the various
sizes, :

Exanple 4: Confidence interval for a difference =The use of standard errors and
confidence intervals can also be Illustrated for a difference of two estimated
percentages. Suppose that, from a 1% microdata sample for Hawali, we tally
1,997 persons 18 years and over who speak a language other than English at home,
of whom 395 speak English *not well® or ‘not at all*, Thus the percentage of
persons 18 years and over who speak a language other than English at home who-
speak English *not well® or "not at all® is 19.8 percent, The unadjusted stan-
dard error interpolated from Table O (using 199,700 as the base of the
percentage) is 0.96 percent. The adjustment factor is 1.5 for *Language Usage
and the Ability to Speak English' and the approximate standard error of the per-
centage (19.8 percent) is 0.96 x 1.5 = 1.4 percentage points.

The difference between the percentages of persons in Alaska and Hawaii
who are 18 years and over who speak a language other than English at
home, who speak English *not well® or ‘not at all* js

19.8 = 12,7 = 7.1 percent.

" The standard error of the difference, Se(7.1), Is

Se(7.1)

\l (5e(19.8))2 + (Se(12.7))2

\J (1.4)2 + (0,80)2

1.6 percent.
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The 95-percent confidence interval for the difference Is formed as before
and is

7.1 -2 (1.6) to 7.1 + 2 (1.6)
-1 - e .
3.9 to 10.3.

One can say ~ith 95-percent confidence that the interval iIncludes the difference
that would have been obtained by averaging the results from all possible
savples. When, as in this examwple, the interval does not include zero, one can
conclude, again with 95-percent confidence, that the difference observed between
the two States on this characteristic is greater than can be attributed to.
sampling error. . -

Adjusting Tables A Through F For Other Sample Sizes

Yables A through F may also be used to approximate the unadjusted standard
errors for other sanple sizes by adjusting for the sample size desired.
The adjustment for sample size is obtained as follows:

let:
f1 be the sampling rate shown In any of Tables A through F.
f2 be the sampling rate for the sample size to be used.

Then the.ad]ustHEnt for sample size can be read fram the following table.

fa Sample Size Adjustment Factor
0.07 0.84
0.06 0,91
Multiply the standard
0.04 1.12 errors in tables A or B
(where fq = 0,05)
0.03 1.30 by this factor.
0,02 1.61
0.009 ‘1.06
0.907 1.20 Multiply the standard
‘ errors in tables C or D
0,005 1.42 _ (where fq = 0,01)
by this factor.
0.003 1.83
0.002 2.25
0.0009 1.05 Multiply the standard
errors in tables E or F
0. 0005 1.41 (where f1 = 0.001)

by this factor.

~0.9001 3,16
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For example, if the user were to select a subsarple of one half of a one-percent
savple, l.e., f7 = 0.005, then the standard errors shown in Table C or D for a
one-percent sample must be muitiplied by 1.42 to obtain the standard errors for
a 0.005 savple. The factor of 1.42 shows that the standard errors lncrease by
42 percent when the sample size is halved. (Although migration, place of work
and travel time data are available only for one half of the sanple, it i3 not
necessary to multiply standard errors for those flgures by 1.42, since the sanple
reduction is already reflected in the factors in Table C). . ’

The principle is also applicable when cambining microdata savples to achleve a
savple size larger than five percent, If, for instance, all three sarples are
combined for the same area, the standard errors for this sarple size (l.e. seven
percent) can be obtained by multiplying those shoan in Tables A and B by 0.84.
Thus the increase from a 5-percent to a 7-percent sanple reduces the standard
error by approximately sixteen percent. '

Alternatively, the user may wish to use the following formulas to directly
calculate the unadjusted standard errors.

For estimated totals, calculate

. . where: ,

Se(?) = - 1) ¥ (1-YN) N = size of area tabulated
) ¥ = estimate (weighted) of

characteristic total

For estimated percentages, calculate

—

where:
Se(3) = f1 ﬂ%&L P = estimated percentage

T2 -1) B = base of estimated percentage
(weighted estimate)

Estimation Of Standard Errors Directly Fram The Microdata Samples

Use of tables or formulas to derlve approximate standard errors as
discussed above is simple, inexpensive, and does not complicate processing.
Nonetheless, a more accurate estimate of the standard error can be obtained
from the sarwpies themselves using the randam group method. Using this
method it is also possible to compute standard errors for means, ratlos,
indexes, correlation coefficients, or other statistics for which the tables
or formulas presented earlier do not apply. '

The random group method does Increase processing costs somewhat since it
requires that the statistic of interest, for example a total, be camputed
separately for each of up to 100 random groups. The variabllity of that
siatistic for the sawple as a whole is estimated from the variability

of the statistic among the various random groups within the sample, The
procedure for calculating a standard error by the random group method for
various statlstics is given below.

Totals - to obtain the standard errors of estimated totals the fol loning
method should be used.
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- 1
Let x= F (x) be the estimated total

Where:
t = the sanpling fraction for the sarple size us. .
(e.g., f = .05 for a 5 percent sample); anc

(x) = the unweighted microdata savple total of the characteristic of Interest,

'l'lien the random groups estimate of the variance of X is given by

t t
. t 1,2 [xg= 1/t(f x%g)]2
varhy = 1) () g1 F - o1 °

Where:
t = the nunber of random groups selected; and

xg = the unweighted microdata sample total of the characteristic of interest
s frqﬂ the gth random group. -

The standard error of the estimated total = the square root of the estimated variance.

It is suggested that t=100 for estimating the standard error of a total since,
as discussed in chapter 4, each of the A, B and C Sample records was assigned a
two~digit subsample number consecutively from 00 to 99. This two-diglt number
can be used to form the 100 randam groups. For example all sample cases with 01
as the two-digit number will be in random group 1, all sample cases with 02 as
the two-digit number will be in randam group 2, etc,, up to 00 as the one-
hundredth random group. Use of t = 100 will also provide maximum reliability of
the estimated standard errors. :

Percentages, Ratios and Means - to obtain the estimated standard error of
a percent, ratio, or mean, the folloning method should be used.

Let T = X/y be the estimated percent, ratio, or mean

‘Where: -
% and y = the estimated totals as defined above for the x and y characteristics.

For the case where both numerator and denominator are obtained from the full
microdata sample (i.e.,, all data items except place of work, travel time to work
and migration) or from the migration/place of work haif sample, the randam
groups estimate of the variance of T is given by

t
- t . 1.2 T (xg - ryg)?
Var(h) = (B ) g BT TE

Where: o :
t and x, are as defined above, :
y = the unweighted full microdata sample total for the y characteristic; and
yg = the corresponding unweighted total for the gth randam group.

If the percentage, ratio, or mean is estimated by using the migration/place of
“work half sample for the numerator characteristic, and the full microdata sample
for the denominator characteristic, then the random group variance estimator is

as follows:- '
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Var(f) =, t /12 § (2xg - rvg)?
(t'1 )(yl s g
Where: -
All terms are as previously defined--=again, use of t = 100 Is recommended.

Correlation Coefficients, and Regression Coefficlents and Other Covplex
Statistics = The random group method for cevputing the variance of correlation
coefficlents, regression coefficients, and other carplex nonlinear statistics
can be expressed as: : . ‘ ' . .
. t ~ -~
1 I (eg - 82
t(t-1) g=! _
Where: )
fg = the welghted estimate (at the tabulation area level) of the statistic of

Interest computed from the gth random group; and
® = corresponding weighted estimate corputed from the full microdata sawple.

Var(a) =

Care must be exercised when using this variance estimator for camplex nonlinear
statistics as its properties have not been fully explored for such statistics.
in particular, the choice of the number of random groups to be used must be con-
sidered more carefully. When using the 5 nercent satple, use of t=100 for all
areas tabulated is reconmended. When using the 1-percent sample or savples
having a smaller samwling fraction, the user should consider using a smaller
number of random groups to insure that each random group contains at least 25
records. Fewer than 100 random groups can be formed by appropriate cambination
of the two digit subsawple numbers. For exanmple, to construct fifty random
groups assign all records in which the subsample number is 01 or 51 to the first
random group; all records in which the subsanple number is 02 or 52 to the
second random group etc. Fimally, assign all records in which the subsample
nunber Is 00 or 50 to random group 50. Ten random groups can be constructed by
including all records having subsample numbers with the same ‘units® digit in a
particular random group. For example, subsample numbers 00,10,20,...,90 would
form one random group; subsavple nunbers 01,11,...,91 would form a second random
group etc. A more extensive discussion of the considerations leading to the
proper choice of the number and size of the random groups is given in Hansen,
Hurwitz and Madoa, Sample Surveys Methods and Theory, Vol. 1, Chapter 10, sec-
tion 16, page 440 ff.

Medians - The random group method given above is not applicable to a sample
median. Assuming the user has calculated the median fraom the individual sample
observations, an approximate 95-percent confidence interval can be obtained by
caunting,f_n observations to the left and right of the sanple median value,

" Where:

n = the raw sample count of the number of observations on which the median is
' based; and,

median = the value of the n/2 observation.

Thus, the upper and lower limits of the confidence interval are the values for
the (n/2 +J{ n ) observation and (n/2 =" ) observation. '
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Additional Notes On Standard Errors

Two additional points concerning the standard errors calculated by the random
group method presented in this section are important. First, the estimated
standard errors obtained from this procedure do not include 2!l portions of the
varlability due to nonsampling error that may be present in the data. Thus, the
calculated standard errors represent a lower bound of the total error. As a
result, confidence intervals formed using these estimated standard errors may
not meet the stated levels of confidence (e.g., 68 or 95-percent)., Thus, some

. care must be exercised in the analysis of the microdata sample data based on the
estimated standard errors from the random groups procedure, '

Second, percentage estimates of zero and estimated totals of zero are subject to
both samp!ing and nonsavpling error. While the magnitude of the error Is dif-
ficult to quantify, the user should be aware that such estimates are neverthe-
less subject to both sampling and nonsampling error even though In the case of
zero estimates the corresponding randam groups estimate of the standard error

will be zero.

“Control of Nonsavpling Error

As mentioned above, nonsampling error Is present in both sample and complete-
count data.- If left unchecked, this error could introduce serlious blas Into the
data, the variability of which could increase dramatically over that which would
result purely from sarwpling. While it Is impossible to completely eliminate
nonsampl ing error from an operation as large and complex as the 1980 census, the
Bureau of the Census attempted to control the sources of such error during the
collection and processing operations. The primary sources of nonsawpling error
and the programs instituted for control of this error are described below. The
success of these programs, however, was contingent upon how well the instruc-
tions were actually carried out during the census. To the extent possible, bath
the effects of these programs and the amount of error remaining after their

application will be evaluated.

Undercoverage--it is possible for some housing units or persons to be entirely
‘missed by the census. This undercoverage of persons and housing units can
introduce biases into the data. Several extensive programs were developed to

focus on this important problem,

e The Postal Service reviewed mailing lists and reported
housing unit addresses which were missing, undeliverable,

or duplicated in the listings.

e The purchased comercial mailing list was updated and
corrected by a complete field review of the list of
housing units during a precanvass operation.

e A record check was performed to reduce the undercoverage
of individual persons in selected areas. Independent lists
of persons, such as driver's license holders, were matched
with the household rosters in the census listiangs. Persons
not matched to the census rosters were followed up and added to
the census counts if they were found to have been missed,

e A recheck of housing units initlally classified as vacant or non-
existent was utilized to further reduce the undercoverage

of persons.
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More extensive discussions of programs developed to reduce undercoverage will be
published as the analyses of those prograns are cowleted,

Respondent and Enumerator Error - The person answering the questionnaire or
responding to the questions posed by an enumerator could serve as a source of
error by offering incorrect or incowplete information. To reduce this source of
error, questions were phrased as clearly as possible based on precensus tests,
and detailed instructions for completing the questionnaire were provided to each
housing unit. In addition, respondents' answers were edited for completeness
and consistency and followed up as necessary. For example, |f labor force items
were Incamplete for a person 15 years and over, long-form field edit procedures
would recognize the situation and a followup attempt to obtain the information
would be made. o

The enumerator may misinterpret or otherwise incorrectly record information
given by a respondent; may fall to collect some of the information for a person
or housing unit; or may collect data for housing units that were not designated
as part of the sawple. To control these problems, the work of enumerators was
carefully monitored. Field staff were prepared for their tasks by using stan-
dardized training packages which Included experience in using census materials.
A sample of the housing units Interviewed by enumerators for nonresponse were
reinterviewed to control for the possibility of data for fabricated persons
being submitted by enumerators. Also, the estimation procedure was designed to
control for biases that would result from the collection of data fram housing
units not designated for the sample.

Processing Error - The many phases of processing the census represent potential
sources for the introduction of nonsampling error. The processing of the census
questionnaires includes the field editing, follomp, and transmittal of
cavpleted questionnaires; the manual coding of write-in responses; and the
electronic data processing. The various field, coding and computer operations
undergo a number of quality control checks to insure thelr accurate application.

Nonresponse - Nonresponse to particular questions on the census questionnaire
allows for the introduction of bias into the data, since the characteristics of
the nonrespondents have not been observed and may differ from those reported -by
respondents. As a result any allocation procedure using respondent data may not
completely reflect this difference either at the element leve! (individual per-
son or housing unit) or on the average. Some protection against the introduc-
tion of large biases is afforded by minimizing nonresponse., In the census,
nonresponse was substantially reduced during the field operations by the varlous
edit and followup operations aimed at obtaining a response for every question.
Characteristics of the nonresponses remaining after this operation were allo-
cated by computer as discussed below.

Edltln‘ of Unacceptable Data

The objective of the processing operation is to produce a set of statistics that
describes the population as accurately and clearly as possible. To meet this
objective, certain unacceptable entries were edited.
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In the field, questionnaires were reviewed for anisions and certain inconsisten~
cies by a census clerk or an enumerator and, if necessary, as followp was made
to obtain missing information, In addition, a similar review of questionnaires
was done in the central processing offices., As a rule, however, editing was
performed by hand only when it could not be done effectively by machine.

As one of the first steps in editing, the configuration of marks on the
questionnaire colum was scanned electronically to determine whether it con-

tained information for a person or merely spurious marks. If the colum con-
tained entries for at least two of the basic characteristics (relationship, sex,
race, age, marital status, Spanish erigin), the inference was made that the

marks represented a person. In cases in which two or nore basic characteristics
were available for only a portion of the people in the unit, other information

on the questionnaire provided by an enumerator was used to determine the total
nutber of persons. Names were not used as a criterion of the presence of a per-
son because the electronic scanning did not distinguish any entry in the name space.

If any characteristics for a person were still missing when the questionnaires
reached the centra! processing offices, they were supplied by allocation.
“Allocations, or assignments of acceptable codes in place of unacceptable

entries, were needed most often when the entry for the given item is lacking or
when the information reported for a person on that item was inconsistent with
entries for other persons with similar characteristics. Thus, a person who was
reported as a 20-year-old son of the householder, but for whom marital status

was not reported, was assigned the same marital status as that of the last son
processed in the same age group. The assignment of acceptable codes in place of
blanks or unacceptable entries, it is believed, enhances the usefulness of the data.

The 1980 census data on the econamic questions such as industry, occupation,
class of worker, work experience, and incame were processed using an allocation
system which assigned values to missing entries in these questions, as
necessary, from a single respondent with similar socioeconimic characeristics.,
In the 1970 census, allocation of each of the economic items was conducted
separately; thus, assigned values could come from nmore than one respondent.

“Prior to the allocation of all economic variables, the camputer records were
sorted according to such characteristics as sex, race and ethnicity, household
relationship, years of schoo! completed, and geographic area. The actual allo-
cation operation was implemented in the fol lowing manner:

1. The computer stored, in a series of matrices, reported econamic information
of persons by selected characteristics such as age, disability status, presence
of children, veteran's status, employment status, occupation, industry,
class of worker status, work experience in 1979, level of earnings in 1979,
and value of property or monthly rent.

2. The stored entries in the various matrices were retained in the computer only
unti! a succeeding person having the same set of characteristics was pro-
cessed through the computer, Then the econamic ouestion responses of the
succeeding person were stored in place of those previously stored.
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3. When one or nore of the economic questions was not reported, or the entry
was unacceptable, the variables assigned to this person were those stored in
the appropriate matrix for the last person who otherwise had the same set of
characteristics.

The use of this single allocation system ensured that the distribution of econo~
mic variable assignments would correspond closely to the entries of. persons who
had actually reported in the census. .

Specific tolerances were established for the number of canputer allocations and
substitutions that would be permitted. If the number of corrections was beyond
tolerance, the questionnaires in which the errors occurred were clerically
reviewed. If it was found that the errors resulted fram damaged questionnaires,
from improper microfilming, from faulty reading by FOSDIC of undamaged question-
naires, or from other types of machine failure, the questionnaires were reprocessed.

The impact of the editing performed on 1980 census data can be gauged by
reviewing allocation tables in selected reports based on the canplete
count--PC80-1-B tables B~1 to B-4 and HCB0-1-A tables A-1 and A=2-~ and fram the
full census sample--PCB0-1-C tables C-1 to C-5 and HCBO-1-B tables B-1 and B-2,
Most of these tables provide rates of allocation for the various items. Two
tables (PCB0O-1-B:B-1 and PCB0-1-C:C-2) allow camparison of simple distributions
as published (i.e., "after allocation®) with corresponding distributions where
missing values were not imputed (i.e., *before allocation®), An additional
editing process, substitution, referred to in the camplete-count reports, is not
applicable to data from the full census sample or public-use microdata samples,

Use of Allocation Flags in These Files

As a result of the editing there are no blank fields or missing data in public-
‘use microdata sample files. Each field contains a data value or a *not
applicable® indicator, except for the few items where allocation was not
appropriate and a ‘not reported® indicator is included. For every subject item
it is possible for the user to differentiate between entries which were actually
reported by the respondent and entries which were allocated, by means of .
*allocation flags® in items H117 through H162 and P140 through P193 in the -
microdata files. For all items it is possible to compute *he allocation rate
and, if the rate is appreciable, to compute the distribution of actually
observed values (with allocated data onitted) and campare it with the overall
distribution including allocated values. '

Descriptions of many of the allocation flags indicate more than one possible
type of allocation. ‘Consistency edits® or ‘assignments® imputed missing
characteristics based on other information recorded for the person or housing
‘unit; for example, if the marital status was missing for a person with a
reported relationship of husband/wife, the imputation of ‘married' was termed a
consistency edit. ‘Hot deck® allocation supplied the missing information fram
the record of another person or housing unit with similar characteristics.

*Cold deck” allocation, emwployed for only a few items, supplied missing infor-
mation from a predetermined distribution; for exawple, a missing quarter of
birth was assigned at random with equal probability given to each of the
possible 4 categories. Those flags designated *pre-edit® indicate that the ori-
ginal entry was rejected because it fell outside the range of acceptable values.
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In general, the allocation procedures provide better data than could be obtalned
by simply weighting up the observed distribution to account for missing values,
The procedures reflect local variations in characteriszics as well as variation
among the strata used in imputation. There are, howev2r, certain circumstances
where allocated data may introduce undesirable bias. It may be particularly
important to anzlyze allocations of data in detailed studies of subpopulations
or in statistics derived from cross-classification of variables, such as corre-
lation coefficlients or measures of regression. The degree of editing required
was greater for some subjects than for others. While the allocation procedure
was designed to yleld appropriate statistics for the overall distribution or for
specific subpopulations (the strata used in the allocation process), al located
characteristics will not necessarily preserve a valid relationship with other
observed variables for the same individual. For example, consider a tabulation
of persons 80 years old and over by Iincome. Incaome allocations were made
separately for different age groupings, including the category 65 years old and
over, but not separately for peisons 80 years old and over. Since persons 65 to
70 or 75 are more likely to have significant earnings than persons 80 or over,
allocated income data for the latter group would be blased upward, Thus, if the
_rate of allocations for the group is appreciably large and a bias in the allo-
cated values is evident, it may be desirable to exclude allocated data fram the

analysis,

It should also be apparent from this illustration that knowledge of the specific
allocation procedures is valuable in detailed subject analysis. Descriptions of
the editing and allocation procedures for each item are being incorporated in the
History of the 1980 Census of Population and Housing to be published in 1985. An
An advance copy of the procedural descriptions for desired items can be

requested from the Census History Staff, Data User Services Division, Bureau of
the Census, Washington, D.C. 20233. A user may contact either Population
Division or Housing Division, Bureau of the Census, If more information is
desired on the allocation scheme for a specific subject item.




CHAPTER 4: SAMPLE IISICN' FOR THE PUBLIC-USE MICRODATA SAMPLES

This chapter discusses the selection procedure for the public-use microdata
sanples in terms of three mjor operations (1) the selection of the full 1980
census sample, (2) the estimation procedure for the full census sawple, and (3)
the selection of the public-use microdata sawples from the persons and housing
units included in the full 1980 census . smple, using welights derlved from the
ful l smple estimation ptocedure.

1980 Census Savple Design and Estln-tlon Procedure ' L

While every person and housing unit ln the United States was enumrated on a
questionnaire that requested certain basic dewographic information (e.g. age,
race, relationship), a sawple of persons and housing units was enumerated on a
questionnalre that requested additional Information. The basic sampling unit
for the 1980 census was the housing unit, Including all occupants. For persons
tiving in group quarters, the sawpling unit was the person. Two savpling rates
were eamployed. In countles, incorporated places and minor civil divisions esti-
mated to have fewer than 2500 persons (based on precensus estimates), -one-half
of all housing units and persons in group quarters were to be included in the
sawple. In all other places, one-sixth of the housing units or persons in group
quarters were sampled. The purpose of this scheme was to provide relatively -
more reliable estimates for small places. When both samwpling rates were taken
Into account across the Nation, approximately 19 percent of the Nation's housling
units were included in the census sample.

The sample designation method depended on the data collection procedures. In
about ninety~five percent of the country the census was taken by the .mllout/
mai |back procedure. For these areas, the Bureau of the Census either purchased
a comercial malling list which was updated and corrected by Census Bureay field
staff, or prepared a mailing list by canvassing and listing each address in the
area prlor to Census Day, These lists were computerized, and every sixth unit
(for 1-in-6 areas) or every second unit (for 1-in-2 areas) was designated as a
sample unit by caomputer. Both of these lists were also corrected by the Post
Office.

In non-mailout/mailback areas, a blank listing book with designated sample lines
(every sixth or every second line) was prepared for the enumerator. Beginning
about Census Dry, the enumerator systematically canvassed the areas and listed
ail housing units in the listing book in the order they were encountered.
Completed questionnaires, including sample information for any housing unit
which was listed on a designated sample line, were collected.

In both types of data collection procedure areas, an enumerator was responsible
for a small geographic area known as an enumeration district, or ED. An ED
usually represented the average workload area for one enumerator.

in order to reduce the cost of processing the full census sawple, a scheme was
designed, while the sample questionnalres were being processed, to select a
sarple of questionnaires on which the travel time to work, place of work and
migration data items would be coded (hereafter referred to as PONMIC items).
The sample questionnaires were processed by work urits consisting of 1980 census
EDs., In work units (EDs) where these data items had not yet been coded, every
second sample questionnaire within the work unit was selected for these coding
operations, In work units where the PON/MIG data items already had been coded,
all sample questionnaires were included In tabulatlons.
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Estimation Procedure For Published Sawple Data

The estimates which appear in census sample publications were obtained from an
jterative ratio estimation procedure which resulted in the assignment of a
weight to each sawple person or housing unit record. For any given tabulation
area, a characteristic total was estimated by suming the wo!ghts assigned to
the persons or housing units in the tabulation area which possessed the charac--

- geristic. Estimates of family characteristics were based on the weights ‘
assigned to the family members designated as householders. Each sanple person
or housing unit record was assigned one weight to be used to produce estimates
of all characteristics. (Persons with the migration, travel time to work, and
place of work characteristic recelved an additional weight.) For example, if the
weight given to a samle person or housing unit had the value five, all charac-
teristics of that person or housing unit would be tabulated with a weight of

_five. The estimation procedure, however, did assign weights which vary from

. person to person or housing unit to hous ing unit.

The estimation procedure used to assign the weights was performed in geographi-
cally defined ‘weighting areas.® Weighting areas were generally formed of
~adjoining portions of geography, which closely agreed with census tabulation
areas within counties. Weighting areas were required to have a minimum sample
of 400 persons. Weighting areas were never allowed to cross state or county
boundaries. In small counties with a sample count of less than 400 persons, the
minimum required sample condition was relaxed to permit the entire county to

became a weighting area.

Within a weighting area, the ratio estimation procedure for persons was per=
formed in three stages. For persons the first stage employed seventeen
household=type groups. The second stage used two groups: householders and
nonhouseholders. The third stage could potentially use 160 age-sex~race-Spanish
origin groups. The stages were as follows:

Stage 1 - Type of Household

Group Persons in Housing Units with a Family with Own Children under 18.
2 persons in housing unit

3 persons in housing unit

. 4 persons In housing unit

5 to 7 persons in housing unit

8-or-more persons in housing unit

VW -

Persons in Housing Units with a Family without Owmn Children under 18,
6-10 2 persons in housing unit through B-or-more persons
in housing unit

Persons in All Other Housing Units.

n 1 person in housing unit :
12-16 2 persons in housing unit through B-or-more persons in housing unit

17 Persons in Group Quarters.
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Stage 11 « HouscholderMNonhouseholder

Group'
1 Householder
2 Nonhouseholder (including persons in group quarters)

Stage 1] - é‘e£$ex£!=ce/§ganlsh Origin

White Race
Persons of Spanish Origin
Male
0 to 4 years of age
5 to 14 years of age
15 to 19 years of age
20 to 24 years of age
25 to 34 years of age
35 to 44 years of age
45 to 64 years of age
65 years of age or older
Female
9-16 Same age categories as groups 1 to 8
, Persons Not of Spanish origin
17-32 Same age and sex categories as groups 1 to 16

Group

OND VoW N

Black Race
33-64 Same age/sex/Spanish orlgin categories as groups 1 to 32

Astan, Pacific Islander Race
65-96 Same age/sex/Spanish origin categories as groups 1 to 32

Indian (American) or Eskimo or Aleut Race
97-128 Same age/sex/Spanish origin categories as groups 1 to 32

Other Race (includes those races not listed above)
129-1€0 Same age/sex/Spanish origin categories as groups 1 to 32 -

Within a weighting area, the first step in the estimation procedure was
to assign each sample person record an inltial weight, This weight was
approximately equal to the inverse of the probability of selecting a
person for the census samwple, for examle 6 in a 1-in-6 area.

The next step in the estimation procedure was to canbine, if necessary,
the groups within each of the three stages prior to the repeated ratio
estimation in order to increase the reliability of the ratio estimation
procedure. For the first and second stages, any group that did not meet
certain criteria concerning the unweighted sample count or the ratio of
the camplete count to the initially weighted sample count, was combined,
or collapsed, with another group in the same stage according to a specified
collapsing pattern. At the third stage, the "Other’ race category was
collapsed with the *White® race category before the application of the
above collapsing criteria as well as an additional criterion concerning
the number of complete count persons in each category.
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As a final step, the initial weights underwent three stages of ratio adjustment
which used the groups listed above. At the first stage, the ratlo of the
complete census count to the sum of the initial weights for each sawple person
was camputed for each stage | group. The initial weight assigned to each person
In a group was then multiplled by the stage | group ratio to produce an adjusted
aelght. In stage 11, the stage | adjusted weights were again adjusted by the
ratio of the complete census count to the sun of the stage | weights for sample
persons in each stage || group. Finally, the stage || weights were adjusted at
stage 111 by the ratio of the cavwplete census count and the sum of the stage f1
welghts for sample persons in each stage 111 group. The three stages of adjust-
ment were performed twice (two iterations) in the order given above., The
weights obtained from the second iteration for stage |1l were assigned to the
savple person records. However, to avoid complications in rounding for tabu-
lated data, only whole number weights were assigned. For exawple, if the final
weight for the persons in a particular group was 7.2, then one-fifth of the
sample persons in this group were randamly assigned a weight of 8 and the
remining four-fifths received a weight of 7.

Separate weights were derived for tabulating the travel time to work, place of
work, and migration data items. The weights were obtained by adjusting the
weight derived above for persons on questionnaires selected for coding by the
reciprocal of the ED coding rate and a ratio adjustment to ensure that the sum
of the weights and the complete-count total population figure would agfee.

The ratio estimation procedure for housing units was essentially the same as
that for persons. The major difference was that the occupied housing unit ratlo
estimation procedure was done In two stages and the vacant housing unit ratio
estimation procedure was done in one stage. The first stage for occupled
housing units employed sixteen household type categories and the second stage
could potentially use 190 tenure-race-Spanish origin-value/rent groups. For
vacant housing units three groups were utilized. The stages for the ratlo esti~

mation for housing units were as follons:

Occuplied lousing units
Stage | - Type of Household

Group .
1 Housling Units with a Family With Oan Children Under 18
2 2 persons in housing unit :
3 3 persons in housing unit
4 4 persons in housing unit
5 5 to 7 persons in housing unit
8-or-more persons in housing unit
Housing Units «ith a Family Without Oan Chi ldren Under 18
6-10 2 persons in housing unit through 8-or-more persons In housing unit

All Other Housing Units
1 1 person in housing unit
12-16 2 persons in housing unit through 8-or-more persons in housing unit




Group

BNV e WN

9-16

17-32
_33-48
49-64

65-80

81
82
83
84
85
86
87
88
89
90
91

92-102
103-124
125-146

147-168

169-190

Stage 11 - Tenure/Race and Origin of Householder/Value or Rent

Owmmer -
White race (Householder)
Persons of Spanish origin (Householder)
Value of house

$ 0 - $ 9,99 ..
$ 10,000 - $ 19,999 '
$ 20,000 - % 24,999 ' :
$ 25,000 - $ 49,999
~$ 50,000 - % 99,999
$100,000 - $149,999
- $150,000 :
Other Omners

Persons not of Spanish Origin
Same value categories as groups 1 to 8

Black Race ‘
Same value - Spanish origin categories as groups 1 to 16

Aslan, Pacific Islander Race -
Same value - Spanish origin categories as groups 1 to 16

Indian (American) or Eskimo or Aleut Race
Same value - Spanish origin categories as groups 1 to 16

' Other Race {(includes those races not listed above)-
Same value - Spanish origin categories as groups 1 to 16

Renter’
White Race
Persons of Spanish origin
Rent categories

$ 1 =859
$ 60 -5 99
$100 - $149 '
$150 =~ $199
$200 - %249
$250 - %299
$300 - $399
$400 - $499
$500 +

Other Renter
No Cash Rent

Persons not of Spanish origin
Same rent categories as groups 81 to 91

Black Race '
Same rent - Spanlish origin categories as groups 81 to 102

Asian, Pacific Islander Race
Same rent - Spanish origin categories as groups 81 to 102

Indian (American) or Eskimo or Aleut Race
Same rent - Spanish origin categories as groups 81 to 102

Other Race (includes those not listed above) '
Same rent - Spanish origin categories as groups 81 to 102

39



40
Vacant housing units

1 Vacant for Rent
2 Vacant for Sale
3 Other Vacant

The estimates produced by this procedure realize some of the gains in sampling
efficiency that would have resulted if the population had been stratified into
the ratio estimation groups before sampling, and the samwpling rate had been v
appl ied independently to each group. The net effect is a reduction in both the
standard error and the possible blas of most estimated characteristics to levels
oelow what would have resulted fram simply using the initial (unadjusted) weight
A by-product of this estimation procedure is that the estimates from the sample
will, for the most part, be consistent with the complete-count figures for the
population and housing unit groups used in the estimation procedure.

Selection of the Public-Use-Microdata Savples

_A stratified systematic selection procedure with probability proportional to a

measure of size was used to select each public-use microdata sample. The
sawpling elements ~ere the occupied housing unit including all occupants, the
person in group quarters or the vacant housing unit. The measure of size was
the full sarple weight that resulted fram the 1980 census ratio estimation pro-
cedure described above.

It was also necessary to employ a subsampling scheme to yleld microdata samples
with a consistent proportion of cases, from area to area, for which place of work,
travel time-and migration were coded, The subsampling scheme resulted in the
occaslonal designation of selected microdata sample elements for which the place
_of work, travel time and migration information was blanked. This subsampling
scheme was Instituted so that the POW/MIG data would be uniformly available for
one half of all microdata cases, not half in most areas but more than half in
other areas. Thus, each 1-percent microdata sample gives a 0.5-percent sample
of records containing PON/MIG data, and the 5-percent microdata savwple gives a
2,5-percent sample for POW/MIGC data. The subsampling scheme was also based on a
" probabi!ity-proportional-to-size sampling scheme which utilized measures of size
based on both the POWMIG half-sample and full sample weights.

The sample selection procedures were as follows. First, the sample units were
stratified during the selection process. This stratification was intended to
improve the reliability of the 5-percent, 1-percent, and 0,.1-percent samples by
defining strata within which there is an appreciable degree of homogeneity among
the census sample households with respect to characteristics of major interest,

A total of 102 strata were defined: 72 strata for persons living in occupied
housing units; 24 strata for persons in group quarters (GQ); and 6 strata for
vacant housing units. The strata are shown on Figures 6, 7, and 8. '

The sample selection procedures were applied on a state-bv-state basis to obtain
the microdata sarples. Briefly, for any particular state, the procedure to
accomp|ish the sarple selection consisted of creating a nunber of cells in the
carputer which correspond to each of the strata defined above. A random value
was assigned to each cell and the sample edited detail file (i.e., the internal-
use microdata from the full census sample) was then passed and the appropriate
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