Report To The Subcommittee On
Census And Population
Committee On Post Office And
Civil Service, House Of Representatives

OF THE UNITEDSTATES
The Census Bureau Needs To Plan Now For A
More Automated 1990 Decennial Census
Decennial census data annually affect the distribution
of billions of dollars and influence business and
government decisionmaking. The Census Bureau is
taking 2 to 3 years to publish the bulk of the 1980
census data. Users want the data sooner to avoid the
potentially harmful effects of using outdated data.
Processing 88 million questionnaires and 3 billion
items of data is an enormous task, costing $271 million for the 1980 census. Although tabulation of data
is highly automated, the processes for receiving and
checking the preliminary data include many manual
operations,
Advances in automatic data processing technology
now offer the opportunity to automate many of the
manual operations and to possibly reduce future census processing time and costs. Six to 7 years are
needed to prepare for a census. The Census Bureau’s
initial planning efforts for the 1990 census are not
well organized. Better planning is needed or time will
overtake the opportunity for changing the census
operations from those of the 1980 census.
The Commerce Department agreed with the report
and has taken or plans to take positive actions.

120570

GAO/GOD-W-10
JANUAW

11,1983

,

C”

<

Request for copies of GAO reports should be
sent to:
U.S. General Accounting Office
Document Handling and Information
Services Facility
P.O. Box 6015
Gaithersburg, Md. 20760
Telephone

(202) 2756241

The first five copies of individual reports are
copies of bound
free of charge. Additional
Additional
audit reports are $3.25 each.
copies of unbound report (Le., letter reports)
and most other publications
are $1.00 each.
There will be a 25% discount on all orders for
100 or more copies mailed to a single address.
Sales orders must be prepaid on a cash, check,
or money order basis. Check should be made
out to the “Superintendent
of Documents”.

Contents
Page
i

DIGEST
CHAPTER
INTRODUCTION
An overview
Objectives,

1

of the 1980 census
scope, and methodology

WHY IT WILL TAKE 3-l/2
YEARS TO PROCESS
1980 CENSUS DATA
Processing
census data includes
many
manual procedures
Problems delay data processing
operations
1 year
Conclusions
Agency comments and our evaluation

2

PLANS ARE NEEDED NOW TO IMPROVE THE.
PROCESSING OF CENSUS DATA
Available
ADP equipment has potential
for decennial
census application
Advance planning
with early decisions
needed to acquire new ADP equipment
Initial
planning
for the 1990 census
needs better
direction
Conclusions
Recommendation
Agency comments and our evaluation

1
2
4
6
6
15
19
19
22
22
26
28
30
31
32

APPENDIX
I

II

III

July 16, 1981, letter
from the Chairman and
Ranking Minority
Member., Subcommittee on
Census and Population,
House Committee on
Post Office
and Civil
Service

35

GAO and Department of Commerce's Office
of
Inspector
General Reviews of the 1980
Census

37

November 9, 1982,
of Commerce

38

letter

from the Department

ABBREVIATIONS
ADP

Automatic

Data Processing

FOSDIC

Film Optical
Sensing
Input to Computers

GAO

General

Accounting

Device

for

Office

‘G.,

./

COMPTROLLER

GENERAL

OF

THE

UNITED

STATES

WASHINGTON D.C. 20548

B-205738

The Honorable Robert Garcia,
Chairman
Subcommittee on Census and Population
Committee on Post Office
and Civil
Service
The Honorable James A. Courter
Ranking Minority
Member
Subcommittee on Census and Population
Committee on Post Qffice
and Civil
Service
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In response to your July 16, 1981, request,
this report
identifies
the reasons for the time that will
be needed by the
Bureau of the Census to publish
the results
of the 1980 census
and suggests ways to possibly
reduce the time .and costs to process the data from the next decennial
census.
Recause of the
6- to 7-year lead time for planning
the census, early decisions
are needed to select
and implement improvements
in processing
data for the 1990 census.
19s arranged with your subcommittee,
unless you publicly
announce its contents
earlier,
we plan no further
distribution
of this report
until
30 days from the date of the report.
At
that time we will
send copies to interested
parties
and make
copies available
to others upon request.
We are available
any further
assistance
in the report.

to discuss
you might

our findings
and to provide
need on the matters
discussed

of

the United

States

COMPTROLLERGENERAL'S
REPORT TO THE SUBCOMMITTEE
ON CENSUS AND POPULATION
COMMITTEE ON POST OFFICE
AND CIVIL SERVICE
HOUSE OF REPRESENTATIVES

THE CENSUS BUREAU NEEDS
TO PLAN NOW FOR A MORE
AUTOMATED 1990 DECENNIAL
CENSUS

DIGEST
-----Data from the Decennial
Census of Population
and Housing, collected
by the Census Bureau,
annually
affect
the allocation
of billions
of Federal and State dollars
and influence
business decisions
of governments
and the
private
sector.
Much of the census data
collected
as of April
1, 1980, was not published
for over 2 years.
Even after
3 years
some data will
not have been published.
At the subcommittee's
request,
GAO reviewed
the 1980 census data processing
procedures
to identify
the reasons for the time taken
by the Bureau to publish
the data and to
determine
whether changes in the procedures
and equipment could reduce the time and
cost.
GAO did not evaluate
the need for
all the information
collected
or the harm
to users caused by the time it took to
publish
the data.
The Bureau collected
88 million
questionnaires,
containing
3 billion
items of data
about the Nation's
226.5 million
persons and
their
housing.
Processing
that data was an
enormous task.
Because of the large volume
of data, the desire
for accuracy,
and a great
reliance
on manual procedures,
the Bureau expected to take 2-l/2
years to process the
data.
For a variety
of valid
reasons,
including
operational
problems and a concern
over sufficient
funds, the Bureau will
need
an additional
year.
Advances in computer technology
now provide
the Bureau with the opportunity
to automate
much of the manual processing
and to possibly lower future
census processing
time and
costs.
Planning
a census requires
a 6- to
7-year lead time.
Although
the Bureau has
expressed interest
in increased
automation,
Tear Sheet
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its initial
planning
efforts
for the 1990
census need better
coordination
and development, and to provide
for the time needed to
acquire
and test new equipment.
The Bureau
needs to properly
organize
its efforts
and
commit resources
or time will
overtake
the
opportunity
for increased
automation.
The
Commerce Department agreed with GAO and has
taken or plans to take positive
actions.
TIME CONSUMING AND COSTLY
1980 CENSUS PROCEDURES
Based on the Bureau's
current
schedule,
the
data processing
for the 1980 census will
require about 3-l/2
years and $271 million.
About $106 million
has been spent for clerical activities
performed
by about 55,000
temporary
clerks
at 409 temporary
field
offices
to generally
account for the receipt
and completeness
of the 88 million
questionnaires.
About $11.5 million
has been spent
for three special
processing
centers,
including
6,300 temporary
clerks,
to prepare
the questionnaires
for machine processing
and help resolve
data problems.
Bureau
headquarters
will
spend about $50 million
tabulating,
reviewing,
and publishing
the
data.
(See pp. 6 and 3.)
Once the questionnaire
data are transferred
computers
to computer tape, the Bureau's
are used, although
detailed
manual checks
are still
made for accuracy.
Getting
the
data to the point where computers can be
process with
used, however, is an antiquated
many expensive manual procedures.
(See pp.
6 to 15.)
The 88 million
questionnaires
were checkedin, edited,
and accounted
for manually.
Logging in and editing
the questionnaires
cost $48.4 million.
Editing
required
about
37,000 clerks
to check each questionnaire
for complete and consistent
entries.
Manually accounting
for the questionnaires
required 11,000 clerks
and cost $9.6 million.
Preparing
preliminary
population
and housing
counts by hand required
3,400 clerks
and
cost $6.9 million.
(See pp. 8 to 11.)
Handwritten
responses
were required
because

to some questions
of detailed
data
ii

classifications
desired
by data users.
The
responses
had to be manually
coded before
the computer could read them.
Coding and
quality
checks took 9 months to complete,
required
3,000 clerks,
and cost $27.2
(See p. 12.)
million.
The time for performing
clerical
operations
contributed
to the l-year
slip
in the schedule for publishing
census data.
The major
problems were: housing units were underestimated by 2 million;
funding
was uncertain;
data errors
needed correction;
and boundaries had to be updated.
(See p. 15.)
POTENTIAL FOR MORE
AUTOMATION
-When the Bureau planned the 1980 census, reliable
equipment was not available
to increase the degree of automation,
The Bureau
relied
mainly on thousands
of temporary
employees who used detailed
manual procedures to ensure the quality
of census results.
Since the early
197Os, when planning
started
for the 1980 census,
the automatic
data processing
(ADP) industry
has made major technological
advances.
For example, microcomputers
and related
equipment
can now do many
of the functions,
at a fraction
of the cost,
formerly
performed
by large-scale
computers.
They offer
much potential
to improve the
labor intensive
census operations,
such as
questionnaire
control
and editing.
To maximize the use of ADP equipment
the Bureau
may need to design the census questionnaire
so that manual coding is minimized
or eliminated.
The Bureau is currently
using some
of this new equipment
in other programs to
perform the same tasks as manually
done in
the 1980 census.
(See p. 22.)
PLANNING FOR A MORE
AUTOMATED CENSUS
The advantages
of automating
manual census
procedures
are clear.
Planning
for the 1990
census is needed now to consider
the costs
and benefits
of a more automated census that
will
meet the Bureau's
needs.
The Bureau
Tear Sheet
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took 6 to 7 years to plan the 1980 census.
At least that amount of time will
be needed
for the next census if new ADP equipment is
to be considered.
Four to 5 years may be
needed to have automated equipment available
for use after
its need is identified.
(See
p. 26.)
RECOMMENDATION
The Secretary
of Commerce should require
the
Director,
Bureau of the Census, to develop a
1990 census plan that includes
decision
points
to evaluate
the acquisition,
testing,
and installation
of ADP equipment that are
based on past times for planning
the 1980
census and acquiring
new ADP equipment.
The
plan should provide
for (1) an analysis
of
alternative
data processing
systems,
(2) the
possibility
of redesigning
the census questionnaire
to eliminate
or reduce manual
coding,
(3) an estimate
of the time needed
to release
1990 census data based on improved data processing,
(4) clearly
defining
responsibilities
of Bureau units working on
ADP modernization,
(5) a budget for implementing the census plan with initial
funding
requested
for fiscal
year 1984, and (6) internal
periodic
progress
reports.
(See p.
31.)
AGENCY COMMENTS
Commerce agreed with the recommendation.
It
believes
the general
recommendation
of more
automation
is good, and it will
work toward
Commerce identified
achieving
this goal.
activities
underway or planned for the 1990
census which are consistent
with tha objectives of the recommendation,
such as developing a master schedule of the major completion dates,
testing
automated coding of
identifying
functions
questionnaire
items,
most suitable
for automation,
and reviewing
the Bureau's organization
and focusing
its
fiscal
year 1984 budget on the need for
automation.
Although
it had reservations
about some of the details,
Commerce supports
the general thrust
of the report.
(See pp.
19 and 32.)
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CHAPTER 1
INTRODUCTION
The results
of the 1980 Decennial
Census of Population
and
1, 1980,
taken as of April
by the Census Bureau,
Housing,
have
lasting
importance
over the next decade for users at all levels
of government and the private
sector.
A primary management objective
of the Bureau was to publish
the results
quickly
so
that the data collected
would be as current
as possible
and
useful to government and other users.
After
more than two
of the
years, much of the data from the 1980 census, exclusive
The Bureau's
publipopulation
count, has not been published.
cation plans show that some data are not scheduled to be published until
more than 3 years after
being collected.
Census
information
quickly
becomes
outdated
in our ever changing
society
with its population
movement.
Using outdated
data can
lead to improper decisions
by government policymakers
and businesses in the private
sector.
The availability
of current
census data also is important
for programs using census data in their
allocation
formulas.
For example, in the case of a program designed to help meet the
special
educational
needs of children
from low.income
families,
the Secretary,
Department of Education,
concluded
in May 1982,
that satisfactory
1980 census
data would not be available
early
enough to use such data as the basis of allocations
for the
The Secretary
went on to explain
that the
1982-83
school year.
Department would continue
to use 1970 census data to distribute
about
$2.4
billion
of Federal assistance
to State and local
education
agencies.
This decision
resulted
in a suit
filed
by
10 States
and the parents of three affected
children.
'/
They
contended that the Secretary's
decision,
if allowed to be
would deprive
them unjustly
of about $105 million
carried
out,
for the school year 1982-83.
The Congress provided
a legislative remedy for the dispute.
2/
It provided
$148 million
in
supplemental
funds for fiscal-year
1982 so that
each county
would receive
the larger
amount of assistance
as determined
on
the basis
of either
1970 or 1980 census data, when available.
In October 1982, the Secretary
distributed
the additional
$148
million
to about
800 counties
that benefited
from the remedy.

l/Ambach

et al v. T.H. Bell,
Secretary
(filed
May 27, 1982, D.D.C.
is no longer in litigation
(See note 2.)
97-257.

82-1460
moot and

-2/Public
mental

of Education,
Civ. No.
The case became
in view of Public
Law
1982.)

Law 97-257, Chapter IX, 96 Stat.
818,
845
Appropriations
Act 1982, Sept. 10, 1982.)

1

(Supple-

Because of the $1.1 billion
cost of the 1980 census,
the
importance
of the data and its timely
publication,
the House
Subcommittee
on Census and Population,
Committee on Post Office
and Civil
Service,
asked us to examine the reasons for the
length of time taken to publish
the data and to determine
if
changes in the Census Bureau's
processing
procedures
and equipment could reduce the time and costs.
AN OVERVIEW OF THE 1980 CENSUS
The decennial
population
count is required
by the Constitution.
The census results
are extremely
important
to the
Nation during the following
decade.
The count is used to apportion
seats among the States in the House of Representatives,
and provide
the data to determine
congressional
districts
and
However, the
potential
redistricting
of State legislatures.
It responds
census is much more than just a population
count.
to a wide range of social
and economic information
needs in
For example, census data
both the public
and private
sectors.
help identify
where markets are, how many people need schools,
Population
and other social
jobs,
housing,
and transportation.
income data, are used to
and economic data, such as personal
distribute
billions
of Federal and State dollars
through formula grant programs.
two types of
To conduct the census, the Bureau distributed
3/ About 81
a short form and a long form.
questionnaires,
percent of the Nation's
housing units received a short form
questionnaire
that contained
19 basic population
and housing
The other 19 percent received
a long form questionquestions.
naire which contained
all of the questions
on the short form,
as well as 20 additional
questions
about
the housing unit and
26 additional
questions
for each household member. Questions
asked of all households
are called
100 percent questions,
and
those asked of a sample of households
are called
sample questions.
The Bureau estabTaking the census was an enormous task.
lished
409 temporary
field
offices
to collect
and check for
completeness
the 88 million
questionnaires
containing
about
3
billion
items
of information
about the Nation's
226.5 million
The Bureau employed about 275,000 temporary employees
persons.

J/For most areas of the country,
a sample of one in every six
In communities
with esti- households
received
the long form.
mated populations
below 2,500, one in every two households
received
the long form in order to obtain more reliable
statistics
for revenue sharing and other purposes.

at these field
offices
at the peak employment period.
About
220,000 of the employees collected
questionnaires
from nonrespondents,
and the remaining
55,000 performed
clerical
work
to account for the receipt
and completeness
of the questionnaires.
The Bureau also operated
three specialized
processing
centers
to prepare the questionnaires
so that the data could be
transferred
onto computer files
(data capture).
About 6,300
temporary
employees were on the centers'
payroll
at the peak
work level.
At Bureau headquarters
, permanent staff
analyzed
and reviewed
the data collected
and made corrections
when
necessary
so that the data released
would be as accurate
as
possible.
Census accuracy not only entails
accounting
for the Nation's
population
and housing,
but also specifically
identifying where they are.
The Bureau collected
data in administratively
created
workload
units
called
enumeration
districts.
The districts
contained
an average of about 270 housing units
to coincide
with the workload
levels
expected of the census
The enumeration
district
boundaries
are
takers
(enumerators).
defined
so the data collected
can be tabulated
by political
and
statistical
jurisdictions.
In tabulating
census results
the
Bureau attempts
to publish
data at low geographic
levels
to
provide
the greatest
benefits
to the data users without
disclosing
individual
data.
The tabulation
level
in many cases is
at the block level.
Census blocks average about 70 people.
For the 1980 census, the Bureau, as required
by law, provided the State population
counts to the President
within
9
months after
census day (April
1, 1980).
This period of time
was 1 month longer than allowed
for the 1970 census.
The Bureau also satisfied
the other legislated
deadline
of providing
to the States,
within
1 year after
census day, the population
counts for their
recognized
political
areas such as counties
and cities.
4/ A deadline
for this data was first
established
by law for tEe 1980 census.
Aside from those two deadlines,
the dates for the release
of census results
are not specified
by statute.
The Bureau publishes
a schedule of release
dates
for the information
at the various
geographic
levels
to inform
the users when to expect the data.
The Bureau is about a year
behind its precensus
schedule
and as much as a year behind its
publication
of comparable data from the 1970 census.
To compensate for the delay
released
some preliminary
data.
sional
data on a number of social

in data publication
the Bureau
The Bureau published
proviand economic characteristics

4/Far the 1980 census the Census Bureau
- about 3 million
statistical
tabulation
1 million
above the 1970 census.

is publishing
data
units,
an increase

for
of

of the population
at the State level and some other large geographic
areas based on a sample of the data collected.
The
Bureau provided
data that was partially
edited for errors
to
the Office
of Revenue Sharing to meet data needs for distributing $4.6 billion
in fiscal
year 1983 general
revenue shares,
and to some other Federal agencies for their
formula fund
allocations.
OBJECTIVES, SCOPE, AND
METHODOLOGY
Our objectives
as established
by the requesting
congressional
subcommittee
were to identify
the reasons for the time
taken by the Census Bureau to publish
the results
of the 1980
census, and to determine
if changes in procedures
and equipment
used by the Bureau would reduce the time and cost for processing the census data.
Data processing
activities,
from receipt of the questionnaires
at the temporary district
offices
until
the data are published,
of the
account for about a fourth
cost of the census.
Our review was directed
to

--determining
the Bureau's
processing
the 1980 data
temporary
district
office
with particular
emphasis

procedures,
time, and cost for
collected
from receipt
at a
until
the data are published,
on the sample data;

--exploring
whether alternative
equipment,
and questionnaire
design would expedite
cost of data processing;
and
--reviewing
for the

the Bureau's
1990 census.

data

processing

procedures,
and reduce the
planning

efforts

Our review included
an examination
of 1980 census planning
documents,
procedural
manuals, and operational
reports.
We reviewed the format used for the 1980 census questionnaires
and
observed operations
at the Jeffersonville,
Indiana,
questionnaire processing
center.
We analyzed Bureau monthly expense
statements
and field
operations
cost and progress
reports
interviewed
Bureau personnel
incovering
the 1980 census;
cluding
officials
responsible
for data processing,
field
operations,
and geographic
activities
for the 1980 census,
and management officials
responsible
for planning
the 1990 census.
We
also .interviewed
some automatic
data processing
(ADP) equipment
manufacturers
to determine
potential
applications
for the capture and processing
of census type data.
We did not address the issues of the need for all the
information
collected
from respondents
or the harm to users
Both issues are
caused by the long time to release the data.

4

important
to consider
in assessing
the cost and benefits
of
Our
shortening
the time for release or publishing
census data.
review was intended to provide
insight
into problems that
occurred
in processing
the 1980 census data which would be usesome alternatives
to
ful in planning
the 1990 census, identify
and alert
census policymakers
that
overcome those problems,
commitments and decisions
are needed early
in the decade to
implement any major changes to data processing
procedures.
"A $4 Billion
Census in 19901 Timely
In a prior
report
Decisions
on Alternatives
to 1980 Procedures
Can Save Millions"
for
(GGD 82-13, Feb. 22, 1982), we reviewed Bureau procedures
collectinq
and processing
address data, following
up on nonrespondents to census questionnaires,
and improving
the completeThat report
generally
discusses
ness of the census counts.
1980 census operations
for collecting
the data and complements
the subject
of this report.
GAO and the Department of
Commerce's Office
of Inspector
General have issued several
other reports
on various
aspects of the 1980 census.
GAO believes
all these reports
should be considered
in planninq
the
1990 census.
A list
of these reports
is included
as Appendix
II.
cepted

Our work was performed
in accordance
Government auditing
standards.

5

with.qenerally

ac-

CHAPTER 2
WHY IT WILL TAKE 3-l/2

YEARS TO PROCESS

1980 CENSUS DATA
In the Census Bureau's
quest to publish
complete,
accurate,
and detailed
results,
it used a series of detailed
procedures to process the data collected
from the Nation's
88
million
households.
Many of the procedures,
such as multiple
levels
of review at different
stages of processing,
were designed to ensure the quality
of the data to be tabulated
and
Because of the high volume of data, the desire
for
published.
complete accuracy at small geographic
areas, and a heavy relidata processing
required
a substanance on manual procedures,
tial
amount of time and money.
The Bureau recognized
in its time estimates
that a long
period would be needed to complete 1980 census processing.
It
anticipated
that processing
would require
about 2-l/2
years and
The Bureau encountered
sevbe completed by the end of 1982.
including
insufficient
funds and a
eral unexpected problems,.
high volume of data'errors
requiring
corrections,
which conBy the time all the reports
containing
tributed
to delays.
the data processing
will
have
census results
are published,
cost about $271 million,
and required
the
taken 3-l/2
years,
services
of thousands of employees.
PROCESSING CENSUS DATA INCLUDES
MANY MANUAL PROCEDURES
For processing
the 1980 census data, the Bureau's
operations
included
numerous detailed
manual and expensive
procedures conducted at 409 district
offices
located
throughout
the
country,
three special
processing
centers
in California,
and the Bureau's
headquarters
in
and Louisiana,
Indiana,
At the district
offices,
temporary
emSuitland,
Maryland.
ployees performed
clerical
activities
to assist
followup
operations for obtaining
questionnaires
from nonrespondents
and to
prepare questionnaires
for automated data capture.
At the proclerks
finished
preparing
questionnaires
for
cessing centers,
using special
equipment,
capand technicians,
data capture;
After
the data were captured,
Bureau headtured the data.
quarters
staff
began tabulating,
reviewing,
and publishing
Data processing
activities
started
after
census results.
were received
at the disApril
1, 1980, when questionnaires
and will
conclude with the publication
of census
trict
offices,
The
chart
on
page
7
shows
the
time
and
cost
of these
reports.
activities.
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District
office
data processinq-many temporary
employees performed
many clerical
tasks
At the district
offices
thousands of temporary employees
performed
numerous data processing
procedures
as well as completing
the data collection
activities.
The primary mission of
the district
offices
was to assure that a questionnaire
was
returned
for every housing unit and that these questionnaires
met the Bureau's
standards
for completeness.
Because the questionnaires
were returned
and processed as received,
the processing and data collection
procedures
were carried
out concurrently.
In its quest for a complete and accurate
census, the
Bureau performed a series of expensive
processinq
and data collection
procedures.
In our report
on planning
for the 1990
possible
alternatives
to reduce the
census 1/ we identified
costly
data collection
procedures.
For the district
office
data processing
activities,
the Bureau employed about 55,000
temporary
staff
at a cost of $106 million,
$39 million
more
than budgeted.
the district
office
processing
reGenerally,
quired 5-l/2
months to complete.
After
the questionnaires
were returned,
temporary
staff
two dozen procedures
associated
with
manually
performed abut
While there was some
handling
and processing
questionnaires.
overlap,
each procedure
could generally
be classified
as (1)
receiving,
controlling,
or batching
questionnaires;
(2)
checking
for questionnaire
completeness;
(3) preparing
for or
performing
a special
purpose activity;
or (4) recording
and
These
procedures
were
both
time
consuminq
compiling
counts.
clerks
manually
sorted the returned
and cumbersome.
Initially,
questionnaires
by enumeration
district
and serial
number.
Then, the clerks
recorded
the receipt
of the questionnaires
along with the population
counts in a control
list
(address
The
register)
for each enumeration
district
by serial
number.
address register
contained
the addresses of all known housing
units
in each enumeration
district
that were mailed questionnaires.
The check-in
operation
was used to identify
nonresponse and to ensure that a questionnaire
had been received
At the
from each housing unit listed
in the address registers.
same time, clerks
examined responses to question
number Y-4
which asked the number of living
quarters
in the building
in
The question
was designed as a
which the respondent
lived.
census coverage check to determine
if the respondent
in a
building
with less than 10 units reported
more housing units

'/"A $4 Billion
Census in
- tives
to 1980 Procedures
Feb. 22, 1982).

19903 Timely Decisions
on AlternaCan Save Millions"
(GGD-82-13,

8

than were recorded
H-4 edit operations
budgeted.

The check-in
and
in the address register.
$11.6 million
more than
cost $18.9 million,

The results
of these two operations
determined
the
The Bureau's
policy
for
Bureau's phase one followup
workload.
the 1980 census was to send census enumerators
to each housing
unit where a questionnaire
was to be returned
in the mail and
was not received
by April
14, 1980.
According
to the results
of the check-in
operation,
about 23 million
questionnaires
were
not returned.
if the response to the H-4 question
In addition,
showed more housing units than questionnaires
mailed,
a census
enumerator
was supposed to visit
the building
to check whether
every housing unit had been enumerated.
A major procedure
at the district
offices
was editing
the
returned
questionnaires.
The Bureau spent $29.5 million
to determine if the questionnaires
had been completed
in an acceptAt the peak of the editing
workload,
the Bureau
able manner.
During the
employed about 37,000 clerks
for that operation.
edit operation,
clerks
reviewed each questionnaire
for incomplete or inconsistent
entries
usi,ng a 35-page instruction
manual and a template.
The template
was a cardboard
overlay
for
the questionnaire
that contained
additional
editing
instructions.
On the basis of prescribed
editing
standards,
the
clerks
corrected
inconsistent
responses and determined
whether
the quality
of the questionnaires
was acceptable.
Of the 64
million
questionnaires
that were returned
by mail,
13 percent
of the short forms and 36 percent of the long forms did not
meet the Bureau's
standards
for completeness.
Similar
to most other major field
operations,
quality
control checks were conducted to ensure the accuracy of the edit
In total,
the questionnaires
may have been
work performed.
processed through six clerical
phases of the edit operations:
work unit preparation,
pre-edit,
edit,
verification,
re-edit,
and edit control.
The editing
operation
and phase two of the followup
operation were intended
to improve the quality
of the data collected.
Phase two consisted
of several activities
including:
a field
check to verify
the status of all addresses reported
in
followup
to obtain missing
phase one as vacant or nonexistent,
questionnaire
information
and nonresponses
not resolved
in
phase one, and special
procedures
intended to improve the popuThe Bureau first
attempted
to complete the queslation
count.
If the
tionnaires
that failed
edit through telephone
followup.
questionnaires
could not be completed by telephone,
census
enumerators
visited
the household to complete the questionnaires.
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After
the census enumerators
had finished
their
personal
visits
to followup
on nonresponse cases, the Bureau reconciled
the questionnaires
and address registers
to ensure the accuracy
of its records.
The objectives
of the reconciliation
were to
resolve
any duplicate
questionnaires
and to ensure that a questionnaire
existed
for each entry in the address register,
that
each entry in the address reqister
conformed to information
on
the corresponding
questionnaire,
and that there was an entry in
the address register
for each questionnaire.
Also, the two
copies of each address register
were compared line by line to
ensure that their
contents
were identical.
The registers
had
been prepared
in duplicate
so that at all times one copy was
available
for field
use and one for district
office
use.
The
operation
cost $9.6 million.
The Bureau employed 11,000 clerks
to perform the reconciliation
at the peak workload for this
operation.
The Bureau also required
several
special
procedures
that
were intended
to improve the coverage of the population.
For
example, for selected
district
offices
that covered urban areas
thought to have large concentrations
of minorities,
the Bureau
obtained
lists
of names and addresses from independent
sources
to use as a check of the accuracy and completeness
of census
The lists
were obtained
from such sources as State
coverage.
files
of licensed
drivers
and the Immigration
and NaturalClerks compared
ization
Service's
files
of registered
aliens.
the names and the addresses
from the lists
to census questionnaires to determine
if the persons listed
had been enumerated
misses
in
in the census.
Unmatched names represented
potential
census counts and were included
as part of the Bureau's
phase
If these persons had been missed, the census
two follow-up.
enumerators
added them to the census.
The Bureau spent about
$3 million
and employed about 2,700 clerks
in the district
offices
to perform this special
purpose processing
procedure.
the special
purpose processing
operations
cost $12.7
In total,
million.
One of the processing
procedures
performed at the district
office
was the compilation
of population
and housing counts.
The primary
purposes of this procedure were to produce preliminary counts for local officials
to check for accuracy and for
quality
control
purposes in subsequent operations
at the proClerks totaled
the population
and housing
cessing centers.
The totals
were
counts recorded
in the address registers.
entered at the bottom of each page in the address registers
and
The tally
sheets were totaled
and
then posted to tally
sheets.
The
the counts put on the cover of the address registers.
tally
sheets were then sent to the district's
regional
office
for review and the contents
were subsequently
recorded on a
The totals
for
computer file
at the Bureau's
headquarters.
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long form questionnaires
and began when most of the processing
of the loo-percent
questions
was complete.
The loo-percent
questions
were given priority
because they contained
the data
that would be used to provide
the President
and the States with
the population
counts required
by law.
The loo-percent
questions
and sample questions
were processed in the same manner except handwritten
responses to many
sample questions
had to be converted
into machine-readable
form
before the data could be captured.
According
to the Bureau,
detailed
data classifications,
such as income, occupation,
place of work and ancestry,
were needed for a number of sample
questions.
So the respondents
were asked to write
in the exact
answer instead of choosing from a list
of possible
responses.
Coding handwritten
responses into machine-readable
form was the
most time consuming and expensive
procedure
at the processing
centers.
The Bureau employed about 3,000 clerks
and spent
$27.2 million
to code the written
responses.
The coding operation took about 9 months to complete,
primarily
from January
1981 to October 1981.
Each long form questionnaire
included
32 questions
that
required
coding,
25 questions
for each individual
listed
and 7
for the housing unit.
The coding operations
were conducted by
three separate
sections
of clerks:
one section
worked solely
on
the place-of-work
and travel-time-to-work
questions,
a second
on the industry
and occupation
questions,
and the third
on all
other general
items such as income.
Using various
reference
clerks
determined
the codes for the handwritten
rematerials,
sponses and then filled
in the appropriate
circles
in the desThe referignated code space on the long form questionnaires.
ence material
ranged from a single
coding guide to stacks of
books such as coding guides,
telephone
directories,
and national
ZIP code directories.
Because the production
atmosphere
operation
such as coding could result
trol operation
was instituted
to check
times,
this involved
the comparison of
of the same data, and when the quality
Depending
recting
the coding errors.
a group of questionnaires
could
tered,
sections
more than 6 weeks.

of a large clerical
in errors,
a quality
conthe clerks'
work.
At
three separate codings
was unacceptable,
coron the problems encounstay in the coding

The Bureau used a 2-step system to transfer
the data from
The questionthe questionnaires
onto magnetic computer tape.
naires were grouped by enumeration
districts
for processing.
the questionnaires
were microfilmed
by specialized
Initially,
high speed cameras and then the microfilm
was scanned by the
Bureau's
film optical
sensing device for input to computers
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each enumeration
district
were reviewed by headquarters
staff
and if the totals
were acceptable
on the basis of precensus
Over
,estimates,
the district
offices
were authorized
to close.
3,400 clerks
were involved
in compiling
the counts at a cost of
$6.9 million.
The final
task at the district
office
was boxing questionnaires by enumeration
district
and shipping
them to the processing centers.
While some of the district
offices
closed in
of them did not close until
midAugust 1980, the majority
September,
and the last office
closed in December 1980. z/
Processing
centers--more
manual handling
basic mission was to transfer
the
The processing
centers'
data from the 88 million
questionnaires
onto computer tapes.
temporary
staff
were required
to
To carry out that mission,
perform numerous manual operations
to prepare the data before
The Bureau took
they could be transferred
onto the tapes.
about l-1/2
years and employed about 6,300 temporary
staff
members at peak levels
to complete the operations.
Overall,
the Bureau reported
that it spent $115 million
to prepare for
and complete the processing
center activities.'
As the boxes of questionnaires
arrived
at the processing
centers,.
they were checked in to ensure that all boxes sent by
the district
offices
were received
and given machine-readable
bar-code
labels.
The bar-code labels were used to maintain
control
over the flow and location
of questionnaire
boxes.
During processing,
the labels were electronically
scanned as
the boxes were checked in and out of each processing
operation
so it would be possible
to tell
where the boxes were at any
time.
The questionnaire
boxes and address registers
were
stored in a library
until
they were checked out to the various
As an additional
control,
the questionprocessing
operations.
naires were always checked back into the library
from one major
The check-in
and
operation
before being routed to another.
control
operations
cost $6.3 million:
The processing
of the
two separate
but overlapping
the loo-percent
questions
naires and on the initial
The second phase
naires.

census questionnaires
occurred
in
The first
phase involved
phases.
found on the short form questionpages of the long form questioninvolved
the sample questions
on the

t/At that office
a fire occurred
in late
a complete recount of the district.
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October

which

required

(FOSDIC) machines which converted
responses appearing
on microfilmed questionnaires
as darkened circles
to a computerHandwritten
responses could
readable
form on computer tape.
were specially
desnot be read by FOSDIC. The questionnaires
any coded marks could be deigned so that once microfilmed,
microfilming
allows
In addition,
tected by a FOSDIC machine.
the Bureau to satisfy
the mandated requirement
of preparing
authenticated
transcripts
or copies of all questionnaires.
the data capture
system was
According
to Bureau officials,
effective.
The Bureau processed the census questionnaires
at
The FOSDIC machines electronithe system's designed speed.
cally
transmitted
the loo-percent
data to the Bureau's
computer
between August 1980 and late December
in Suitland,
Maryland,
The sample data was transmitted
between July 1981 and
1980.
The data capture operation,
including
equipDecember 1981.
cost
about
$14.3
million.
ment expenses,
To ensure that all questionnaires
were processed comthe Bureau's
headquarters
compared inpletely
and accurately,
dividual
enumeration
district
population
and housing counts obtained from the preliminary
counts prepared by the district
If a significant
difference
was found, clerks
at the
offices.
centers
were directed
to review the questionnaires
processing
When necand address registers
to resolve
the discrepancies.
in the
essary,
modifications
were made, and the questionnaires
rejected
enumeration
district
were remicrofilmed
and the microfilm scanned by FOSDIC. Several other checks were made which
could have caused an enumeration
district
to be rejected,
including
such things
as discrepancies
in geographic
area designations.
These comparison and reconciliation
operations,
performed between August 1980 and December 1981, cost about $4.5
million.
Headquarters
processing-application
of statistical
editing
and professional

review

At the Bureau's
headquarters
the data were further
checked
for accuracy and completeness
using statistical
editing
proThe Bureau
cedures and time-consuming
professional
review.
estimates
that these additional
checks, including
publication
will
total
about $50 million.
costs,
Headquarters
data processing
started
considerably
later
Although Bureau headquarters
began receiving
than census day.
generally
did not
loo-percent
data in August 1980, processing
start
until
January 1981 when that data was completely
captured
Processing
of the sample data did not begin unand accepted.
Tabulations
for a State could not be pretil
l year later.
pared until
all the State's
data were processed.

13

I

The Bureau, using ADP equipment,
processed the data for
each person and housing unit through various
statistical
editing
and weighting
routines
on the basis of very detailed
specification
programs.
A series of computer editing
procedures were used to: ensure that the data recorded
from a
questionnaire
reflected
actual
responses and not just stray
marks, eliminate
inconsistent
data, and provide
data missing on
the questionnaires.
The latter
editing
procedure
was used to
make the statistics
produced more accurate
in their
description
of the population
and housing,
and more useful
than if "not recategories
were added to each tabulation.
ported"
After
editing,
the sample data were weighted to produce estimates
of
the figures
that would have resulted
if all the nation's
households had responded to the sample questions.
When these processes were completed,
edited data about all individuals
and
housing units and their
geographic
location
were stored on computer tapes.
that the edit specification
programs produced
To ensure
reasonable
results,
the Bureau's professional
staff
made timeconsuming reviews of the data summaries prepared from the comThe reviews'by
as many as 27 subject
matter speputer tapes.
The review time
cialists
required
from 2 hours to 3 weeks.
varied depending on the number of problems encountered,
the
time allowed by management for the reviews,
and the geographic
The subject
matter specialists
level of the tabulated
data.
reviewed the data for three test States in greater
detail
than
the data for the other States.
The Bureau believed
problems
associated
with programming errors
would probably
be identified
and corrected
during the review of the data for the test
States.
Subject matter specialists
reviewed the data for consisThis involved
comparing the data to
tency and reasonableness.
precensus estimates
and other information
such as results
from
If the reviewer
found inconsistent
and
other Bureau surveys.
if a problem
unreasonable
data, research was done to determine
After
the cause of the problem was determined,
the
existed.
In some instances
the
Bureau made the necessary corrections.
Bureau had to change the edit programs and re-run
the data
For example, one problem noticed
through the revised
programs.
was that the wage income in a particular
geographic
area was
low.- After
researching
the problem,
the Bureau found that some
who either
failed
to answer the wage income quesrespondents,
tion or reported
they did not have any wage income, responded
Because the reto another question
that they had worked.
spondents had worked, the Bureau assumed that the respondents
The Bureau changed the edit
should have reported
wage income.
specification
programs to cover this type of situation.
Instead of counting
these respondents
as having zero wage income,
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--Correcting
completion

population
and housing count errors
delayed
of headquarters'
processing
operations.

--Redefining
operations.

geographical

areas

interrupted

processing

Low production
and greater
workload delayed the district
otfice
processing
operation
According
to Bureau officials,
lower than expected production
and greater
workload contributed
to the delay in completing
the district
office
processing
operation.
Clerical
production
in checking-in
and editing
questionnaires
was lower
than the Bureau had planned.
In addition,
the workloads
at the
district
offices
were greater
than planned because the Bureau
underestimated
the number of housing units to be counted by
about 2 million.
Failure
to complete on time the initial
processing
operation,
questionnaire
check-in,
affected
subsequent district
The questionnaires
which were
office
processing
operations.
processed as received
were sent to the next processing
operaBecause the check-in
was
tion after
they were checked in.
such
as
followup
for
nonrebehind schedule,
other operations,
did not receive
the full
planned workspondents and editing,
This slippage
was further
load of questionnaires
on schedule.
Check-in
aggravated
by lower-than-expected
editing
production.
and editing
of questionnaires
at the district
offices
cost
The
which was $15.1 million
over budget.
about $48.4 million,
Bureau also relaxed
the editing
tolerances
to reduce the workload.
because of low production,
greater
workload and
Overall,
other operational
problems the district
offices,
originally
remained open
planned to be closed in about 4 months , generally
The failure
to close the district
offices
on
for 5-l/2
months.
time affected
subsequent operations
at the processing
centers.
Uncertainty
of sufficient
funding
slowed processing
center DrOdUCtlOn and reduced
the qwality
of some census results
Because of the uncertainty
of sufficient
funding for 1980
the Bureau reduced the coding staff
and the
census activities,
number of narrative
responses to be coded at the processing
The first
action contributed
to delays in the comcenters.
pletion
of sample coding operations
and the second reduced the
quality
of census results
for the sample questions
affected.
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a wage income was allocated
worked and the respondent's

on the basis
occupation.

of

the

number of weeks

The Bureau completed its editing
and reviews
vidual
record files
for the loo-percent
data and
data in January 1982 and June 1982, respectively.
views as discussed
above are now taking place for
of geographic
areas such
tabulations
by a variety
towns, and counties.

of the indithe sample
Similar
rethe final
as blocks,

The last phase of the data processing
is the publication
The
of data in two forms, computer tapes, and printed
reports.
major portion
of the 1980 census results
are provided
in a
series of five summary tape files
for data users with access to
computers.
The summary tape files,
which are released
on a
State by State basis,
provide data with much greater
subject
and geographic
detail
than was feasible
or desirable
in printed
reports.
The printed
reports
contain
only a small portion
of
the tabulations
but serve a broader audience of data users.
The summary tape files
are publicly
available
before the
The (first
two summary tape files
release of printed
reports.
contain
population
and housing data collected
on a loo-percent
basis.
The other three contain
data collected'on
a sample
basis,
and generally
include
loo-percent
items for purposes of
cross-classification.
The first
summary tape file
was released
in late August 1981.
The Bureau originally
planned to complete
the publication
of the reports
by September 1982.
However, according
to the latest
schedule of tentative
release dates, the
Bureau will
not complete publication
until
the end of 1983.
The Bureau will
spend about $13.9 million
census data.
This includes
costs for computer
view of data tables,
and printing.

for publishing
programming,
re-

PROBLEMS DELAY DATA PROCESSING
OPERATIONS 1 YEAR
pleted
years.

originally
planned to be comData processing
operations,
scheduled to take 3--l/2
in 2-l/2
years, are currently
Problems contributing
to the delay included:
--Low production
coupled with greater
workloads
the data processing
operation
at the district
The late closing
of district
offices
created
effect
on further
processing
operations.
--Uncertainty
of sufficient
funding
slowed
center production
and reduced the quality
results.
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extended
offices.
a ripple

processing
of census

To cut costs,
the Bureau reduced the coding staff
by apThe Bureau operated at
proximately
one half in March 1981.
In June
this reduced staffing
level for about 2 to 3 months.
1981 when the Bureau received
a supplemental
appropriation,
it
However,
stepped up the coding operation
by increasing
staff.
many of the coding clerks
who had been released
were no longer
The Bureau had to again recruit
and
available
for rehire.
train
persons to perform the coding operations.
Overall,
the
Bureau estimated
that the coding operation
was extended about 3
According
to
in staff.
months by the temporary reduction
Bureau officials,
a lack of space precluded
the Bureau from
hiring
more coding staff
than it originally
employed to make up
some of the lost time.
The Bureau also reduced the coding workload to save money.
The Bureau decided to code the responses to the place-of-work
and travel-time-to-work
questions
on only half the questionnaires.
The Bureau chose to use this smaller
sample for these
questions
because the information
was considered
less critical
than the data from the other two categories
of questions
that
required
coding.
For example, the information
from these questions
is not used in formulas
to distribute
funds.
According
to the Bureau's
former Associate
'Director
for Demographic
Fields,
the use of a smaller
sample for these questions
will
reduce reliability
but will
still
permit the presentation
of
useful place of work data for small geographic
areas.
The
Bureau did not revise the sample size for these questions
after
it received
a supplemental
appropriation
because
increasing
the
sample size would have created difficult
logistical
and administrative
problems.
Correcting
population
and
housing count errors
delays
completion
of headquarters'
processing
operations
The Bureau's
efforts
to correct
population
and housing
affected
by geographic
or processing
errors
contributed
to delays in completing
the headquarters'
processing
operaAs required
by law, the Bureau provided
the President
tions.
with State population
counts by January 1, 1981, and each State
with the geographically
detailed
population
counts it needed
1, 1981.
However, these
for redistricting
purposes by April
counts included
a number of errors.
Some of the errors
were
discovered
by the Bureau while others were brought to the
Bureau's
attention
by government
officials
who received
the
April
1, 1981,
population
counts.
In May 1981, the Bureau decided to insert
as many corrections
as possible
in the computer
tapes containing
the loo-percent
data rather
than use errata
The correcsheets in printed
data reports
as it did in 1970.
tions were made between June 1981 and mid-September
1981.
counts
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Because
the Bureau believed
that a significant
number of
errors
may have been made, it decided
to identify
and correct
as many of the errors
as possible
before any further
lOOpercent
data processing.
Processing
of the loo-percent
data
was delayed
for about 3-l/2
months until
the modification
process was completed.
The modification
process involved
conducting
research
to determine
if the suspected
errors
were
actually
errors,
instituting
changes that would correct
the
errors
and possibly
re-microfilming
the questionnaires
affected
by the changes.
The Bureau changed 40 State population
counts
with a net increase
in the total
national
population
of about
41,000.
Although
the change in the national
total
was only
41,000,
numerous changes were required
at the county and other
political
subdivision
levels.
For example, the changes affected
the data reported
for 397 counties,
or about
13 percent
of all counties.

Redefining
interrupted

geographical
processing

areas
operations

The necessity
of redefining
geographic
areas interrupted
flow of data processing
activities
and caused delays.
census
data corresponding
to geoAlthough
the Bureau publishes
graphic
boundaries
in effect
on January 1, 1980, the slow mapmaking process required
the Bureau
to prepare
some maps reflecting
January
1, 1978,
or January 1, 1979, boundaries.
The
Bureau used the maps to define
enumeration
districts
for the
To maintain
flexibility
in aggregating
collected
data
census.
into tabulation
data, the Bureau designed enumeration
districts
so that they did not extend into multiple
statistical
or political areas.
Subsequent
to the preparation
of the maps, local
communities
changed their
boundaries
through
activities
such as
These boundary changes and errors
discovered
in
annexations.
review of census data required
the Bureau to redefine
many enumeration
districts
so that the census data could be published
according
to the actual.
boundaries
that existed
on January 1,
As a result
the Bureau made about 37,000 changes, mainly
1980.
to the enumeration
districts.
because of boundary changes,
the

Changing enumeration
districts
involved
numerous timeconsuming activities
at the district
offices,
the processing
District
office
clerks
recenters,
and Bureau headquarters.
address registers
so
drew-the
boundaries
on the maps, divided
that they would coincide
with the new enumeration
districts,
changed the enumeration
district
numbers on the questionnaires
and separated
the questionnaires
into
and the storage
boxes,
the district
offices
forwarded
the
new boxes.
At closing,
boxes of questionnaires
to the processing
centers
along with a
list
of the enumeration
districts
for which changes had not
The processing
centers
could not directly
been completed.
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check-in
meration
control
center
flow.
changes
tionnaire

some of the boxes of questionnaires,
because the enudistrict
numbers did not agree with the numbers on a
Processing
list
that reflected
the revised
districts.
clerks
diverted
these boxes from the normal check-in
These boxes could not be checked-in
until
the necessary
were made including
correcting
the numbers on the quesboxes.

Before Bureau headquarters
accepted the data from the proit checked the data to ensure that they were
cessing centers,
assigned to a valid enumeration
district.
Headquarters
personnel notified
the processing
centers of all invalid
enumeration
districts.
To correct
these situations,
the processing
center
clerks
changed the enumeration
district
numbers on the questionnaires
and the boxes and reprocessed
the questionnaires.
personnel
changed some enumeration
distAlso, headquarters'
ricts
after
the data were accepted.
The Bureau created a separate computer file
to change these enumeration
districts.
CONCLUSIONS
Processing
the large volume of data collected
in the 1980
The processing
took a
census included
many manual procedures.
and subje'ct to the human
long time to complete,
was expensive,
error factor
that can be expected in a large operation
with
If problems or delays had
numerous detailed
manual procedures.
the Bureau still
would have needed 2-l/2
years to
not occurred,
complete publication
of census data.
That did not happen.
If the
Problems occurred
that delayed processing
about 1 year.
Bureau completes
the release of the data reports
according
to
its latest
schedule,
processing
the data collected
in the 1980
census will
require
about 3-l/2
years.
To reduce the time and cost
the next census, the Bureau will
manual handling
of questionnaires.
cusses opportunities
to increase
ment.

of processing
information
for
need to address the laborious
The following
chapter disthe use of automated equip-

AGENCY COMMENTSAND OUR EVALUATION
The Department of Commerce made several
comments to clarify or amplify
the importance
of accurate
census data, the
definition
of data processing
we used, and reasons for the time
it will
take to process the 1980 census data.
(See app. III.)
Commerce commented that accurate
and complete census results are needed at low geographic
levels
to ensure the appropriateness
of political
representation
and to determineeligibility
for Federal programs.
Commerce said that the
importance
of this accuracy has not been properly
emphasized in
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the report,
with the implication
that the various
accuracy
during the census to achieve the desired
unnecessary.

checks made
might be

We agree with Commerce that completeness
and accuracy of
census results
is needed.
Our report
does not intend to question the need for checks and controls
to achieve the desired
accuracy.
The report
is intended
to point out the large-scale
manual performance
of many of the quality
assurance steps that
possibly
could be automated to achieve more efficient
data collection
and processing
and more timely
reporting
of census
data.
Commerce believes
that the report
does not make the proper
distinction
between collection
of data and the processing
of
Commerce also content's
data for the purpose of tabulation.
that our report
defines
processing
as virtually
all activities
conducted between Census Day and release of the data products.
Commerce points
to confusion
in the report
about processing
Commerce quoted our statements
that
by citing
two
references.
"
data processing
activities
started
after
April
1 when
and conqu&;ionnaires
were received
at the district
office,
(p. 6): and
clude with the publication
of the census results."
I( . . . processing
generally
did not start
until
January 1981
. . .
" (p. 13).
scope, and methodology
section
of our reThe objectives,
port beginning
on page 4 defines
"data processing"
to generally
include
each step the Bureau performed
from the time a
questionnaire
was received
at a district
office
until
the data
It is not relevant
to the message of the report
are published.
whether a step in that process is called
collection
or
In reference
to the comment that our report on
processing.
pages 6 and 13 contains
conflicting
dates for the start
of data
processing,
it should be noted that the dates refer
to the
beginning
of data processing
at district
offices
and
headquarters.
Commerce commented that the report did not acknowledge the
scope of the activities
included
in the processing
system.
Commerce cited
as an example the correction
of geographic
boundaries
(discussed
on p. 18) which it stated was planned as
The section
of the report
part of the processing
system.
referred
to is intended
to describe
problems that delayed the
1980 census data processing
operations.
Whether the correction
of geographic
boundaries
was planned for or not, the correction
did hinder the processing
operations.
Commerce commented that although
our report
acknowledges
that the Bureau encountered
some difficulties
and resultant
larger
than expected workload,
delays due to staff
turnover,
our report may not have accurately
portrayed
and litigation,
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the effect
of these difficulties.
Commerce further
explained
the problem caused by litigation,
which is not discussed
in our
report.
Although
litigation
was a nagging problem for the
Bureau, information
was not available
to quantify
its effect
on
the processing
of census data.
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CHAPTER 3
PLANS ARE NEEDED NOW
TO IMPROVE THE PROCESSING OF CENSUS DATA
ADP equipment that could reduce the time and costs of
conducting
the 1990 census is available.
The Census Bureau and
the Department
of Commerce recognize
that data processing
technology must be examined as a way of improving
on the conduct of
the 1990 census.
In response to our report
"A $4 Billion
Census in 1990? Timely Decisions
on Alternatives
Can Save
Feb. 22, 1982), the Commerce Department
Millions",
(GGD 82-13,
said that it plans to examine the possibility
of much greater
automation
of some field
office
operations.
The Bureau needs 6
to 7 years to prepare for a decennial
census.
If the Bureau is
to make major changes in its data processing
operations
for the
1990 census, it needs to make early commitments and develop a
plan that includes
the time for acquiring
and testing
new ADP
equipment.
Early Bureau planning
for the 1990 census did not
do this.
AVAILABLE ADP EQUIPMENT
HASNIAL
CENSUS APPLICATION
ADP equipment that could address the 1980 processing
problems by reducing
the great emphasis on manual data handling
is
now available.
Great strides
have been made in ADP technology
in the past decade.
The Bureau has recognized
the benefit
of
such equipment by using it in nondecennial
census applications.
The use of ADP equipment
in decennial
census field
offices
If the Bureau could automate those
appears most advantageous.
offices,
data could be captured
a year earlier
than for the
last census and most of the manual handling
of questionnaires
Cost reductions
are also posthat occurred
could be reduced.
To maximize the benefits
of automation
for the 1990
sible.
used to collect
data must be redecensus, the questionnaire
signed to be compatible
with available
equipment.
Advancements
technology

in

started
for the 1980
Since the early
197Os, when planning
census, there have been tremendous advances in computer technoComputer circuitry
has been miniaturized
to the extent
10'3Y
that today's
computers have more capacity
than previously
Today's small size computers (microcomthought possible.
puters)
can dependably
store and handle almost as much data as
l

22

Existing
microcomsome large computers of the early 1970s.
Generally,
puters do not require
a controlled
environment.
The price of
they can operate
in any office
environment.
computers has been significantly
lowered from hundreds of
thousands of dollars
to thousands of dollars
and even less.
Today's microcomputers
have a full
range of peripheral
equipment which was previously
limited
to large scale computers.
Optical
scanners are a type of peripheral
equipment available for use with microcomputers.
As will
be discussed
later
they can play an important
role in future
census processing.
Optical
scanners are computer assisted
devices that use light
for examining patterns
such as printed
marks or characters
on a
For census purposes these devices are used to transfer
data from questionnaires
onto computer files
(data capture).
In addition
to the standard mark and character
scanners,
there
are specialized
devices.
Bar-code reading devices,
which can
identify
data imprinted
on machine readable
labels
like ones on
grocery products,
are a type of optical
scanning equipment.
FOSDIC, the equipment designed for the Census Bureau and used
in the past three decennial
censuses,
is another specialized
type of optical
scanning equipment.
page

l

As more sophisticated
equipment has become available,
the
Bureau has recognized
that it is feasible
to employ ADP systems
to perform tasks similar
to the manual procedures
carried
out
in the 1980 census district
offices.
For the 1982 economic
census, the Bureau has acquired
equipment to automate most of
the processing
of about 3.5 million
questionnaires.
For that
census, the Bureau plans to use its computer file
of all known
business establishments
as an address register
control
list
for
the census.
As questionnaires
are received
from respondents,
they will
be processed through a bar-code reader/sorter
to record the return
of the questionnaire
in the control
file,
and
batch the questionnaires
by type of business.
The Bureau plans
to program a computer to identify
nonrespondents,
prepare a
series of addressed reminder
cards and letters,
and edit questionnaires
for incomplete
or incorrect
responses.
Payroll
and
employment data missing from questionnaires
returned
by smaller
firms will
automatically
be inserted
based on data available
from other sources.
All other failed-edit
questionnaires
will
be identified
by the computer for human followup.
For the Puerto Rican portion
of the economic census, the
Bureau plans to use microcomputers
and peripheral
equipment to
The
address
do much of the processing
in the field
office.
register,
inventory
control
of questionnaires,
and edit routines will
be computerized.
using

As part of
an optical

its administrative
activities
scanner for tabulating
the
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the Bureau is
time personnel
work

on various
assignments.
As timesheets
with handwritten
entries
are read into a small computer,
characters
that the scanner
cannot read are visually
displayed.
For these problem characters
an operator
keys them into the computer file.
The
small computer tabulates
the data, and the results
are automatically
printed.
Advantages of automating
decennial
census procedures
Decentralized
automated data processing
in the 1990 census
has the potential
to reduce the manual handling
of questionnaires,
and the time and cost required
to process data in the
1980 census.
Dependable optical
scanners,
microcomputers,
and
other ADP devices now available
make it possible
for the Bureau
to capture data contained
on questionnaires
as they are received from respondents,
and to subsequently
automate much of
the costly
and labor intensive
operations
of the 1980 district
offices.
To achieve maximum benefit
from automation,
the cenmust be redesigned
to be compatible
with comsus questionnaire
mercially
available
scanners.
Early data capture
is the key to improved census data processing.
If the BUKeaU determines
that a decentralized
collection process will
be used for the next census to facilitate
followup
of nonresponse and incomplete
response,
the potential
exists
for collected
data to be captured
and processed in the
Tabulations
and reviews
field
offices
before they are closed.
of the collected
data at headquarters
could commence as data
With more timely
capture and
are captured
by field
offices.
review of data, the results
seemingly could be published
earprocessing
lier
than for the 1980 census.
Also, specialized
For the 1980 census the
centers
possibly
could be eliminated.
Bureau spent $115 million
for processing
center operations
and
did not capture sample data until
12 months after
the last disThe use of optical
scanners in field
trict
office
closed.
offices,
when coupled with mechanical
sorters,
could allow for
automation
of the $19 million
operation
for checking-in
the
1980 census questionnaires.
The optical
scanning equipment used to capture data for
the last census is not suited for use in a decentralized
data
FOSDIC is efficient
and effective
equipment
capture
system.
There are, however, drawwith a proven history
of success.
backs for its use in field
offices
and therefore
the Bureau
decided against
decentralized
processing
for the 1980 census.
Skilled
technicians
are needed to operate and maintain
FOSDIC.
The equipment requires
specialized
cameras, and a controlled
environment,
and is therefore
too expensive
to deploy in numerBecause it is not a standard production
ous field
offices.
item, there are no backup machines available
from manufacturers
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The computer
in the event of a breakdown.
equipment is now obsolete
and repair
parts
able in the near future.

that
will

controls
the
not be avail-

Modifying
the equipment for use in the next census so that
About 260 more
spare parts woulld be available
is expensive.
modern commercially
available
scanners could be leased for what
the Bureau spent to update FOSDIC for use in the 1980 census.
Commercially
available
scanners can be operated
by nontechnical
persons with minimal clerical
skills.
To use commercially
available
optical
scanners,
the Bureau
That questionnaire
will
have to redesign
its questionnaire.
was designed specifically
for use with the FOSDIC system of
data capture.
The questionnaire
page size was larger
than comExisting
mercially
available
optical
scanners can accommodate.
The pages of the census
optical
scanners read single pages.
form were joined
and could not be easily
separated.
To maximize the potential
economy and efficiency
of utilizing
optical
scanners for early data capture,
the Bureau Will
have to revise
the questions
asked in the last census that required manual coding before the data could be captured
for
automated processing.
If entire
questionnaires,
as completed
by respondents
are computerized
by optical
scanners as they
sooner than if quesarrive,
the BUKeaU could do all processing
tionnaires
contain
responses that have to be manually
completed
before capture.
During the 1980 census, clerical
checks and
manual coding to prepare questions
for capture and to verify
questionnaire
accuracy cost $57 million.
These edits were not
completed until
a year after most district
offices
closed.
microcomputer
systems are capable
After data are captured,
of performing
processing
and control
activities
without
human
Most of
intervention
except for reviewing
the captured
data.
the clerical
tasks of the 1980 census could be automated inpreparing
population
and
cluding:
control
over questionnaires,
maintaining
address registers,
preparing
work
housing counts,
and searching
files.
In-particular,
the $29.5
assignments,
The new small commillion
edit operation
could be automated.
puters are also capable of refining
data using statistical
editing
techniques.
Using computer terminals
and printers,
persons with minimum typing skills
could revise
and correct
produce printed
copies of address
data stored in the computer,
work assignments,
counts,
or anything
else in the
registers,
computer files.
Possible
automation
configurations
suggest savings in cost
estimates
preto process census data.
Two rough, unofficial
pared independently
by Bureau staff
members indicate
that field
offices
might be automated for a leased cost in the range of
$21 million
to $25 million
during the census field
processing
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period.
While underlying
assumptions,
such as workload,
number
of field
offices,
and equipment differed
in the two estimates,
both suggest that all processing
except the tabulations
and
reviews at headquarters
could be completed by the time field
offices
closed.
The $25 million
cost of equipment including
microcomputers
and optical
scanners is considerably
less than
the $106 million
spent for district
office
processing
operations
in 1980.
The $81 million
difference
allows funds for
staff
and possible
savings.
Both estimates
envision
the need
for far fewer clerks
than employed in 1980.
Also, these estimates suggest that the specialized
processing
centers,
which
cost about $115 million
for the 1980 census, could be eliminated.
While these two estimates
illustrate
the potential
attractiveness
of an automated decentralized
processing
operation,
they are based on assumptions
that may not materialize,
and
neither
may be the best approach for the next census. Instead
of the traditional
several hundred field
offices,
the most economical and efficient
field
office
arrangement
could be something else,
such as 50 State offices
with data collecting
subAny number of organizational
structures
are
possible;
offices.
field
offices
could be equipped differfor example, individual
ently depending on assigned functions.
ADVANCE PLANNING WITH
EARLY DECISIONS NEEDED
TO ACQUIRE NEW ADP
EQUIPMENT
To design a census that would make much greater
use of
automation
requires
an extensive
planning
effort
including
the
The Bureau devoted
designation
of realistic
decision
points.
That cenmuch time and resources
in planning
the 1980 census.
sus incorporated
data processing
procedures
similar
to those
To change processing
procedures
will
used in the 1970 census.
probably
require
a more intense
and longer planning
effort.
The
Formal planning
for the 1980 census began in 1973.
Bureau had requested
and received
funding for fiscal
year 1974,
For
planning
the census.
which began in July 1973, to start
the 1990 census the Bureau also expects to obtain
initial
funds
for planning
from its fiscal
year 1984 (October
1983 through
The Bureau believed
as early as
September 1984) appropriation.
the summer of 1973 that it would continue
to use the FOSDIC
However, the Bureau
data capture system in the 1980 census.
in its early preparatory
work for the 1980 census experimented,
with using increased
automation
at
although
unsuccessfully,
The
Bureau
concluded
that
ADP
technology
had
district
offices.
not developed to that level where it could be relied
on to
The situation
change from 1970 census processing
procedures.
is different
today as has been discussed.
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and getting
a major data processing
Selecting,
acquiring,
system ready for use in a decennial
densus is a long term project requiring
a definite
set of milestones.
In September
1974,
the Bureau believed
it was too late to get a completely
new ADP installation
and therefore
decided to use its existing
For that
computer configuration
to process the 1980 census.
census the configuration
included
the equipment needed after
the data was captured
from the questionnaires.
The Bureau also
believed
that considering
the long lead-time
involved,
the
fiscal
year 1976 budget, submitted
to the Office
of Management
and Budget in September 1974, was the last opportunity
for
getting
funds for the equipment which could have a substantial
impact on the processing
of the 1980 census.
The Bureau and the Department of Commerce historically
have taken 4 to 5 years to have automated equipment available
for use after
its need was identified.
This time period includes the identification
of the type of equipment,
developing
specifications,
requesting
and evaluating
bids,
contract
award,
equipment delivery
and installation,
and testing
the computer
programs designed for the equipment.
Based on experience,
the
Bureau would need to start
its acquisition
process no later
than spring of 1986 for the next census.
However, before that time much needs to be done.
The
Bureau would have to test and evaluate
the use and reliability
of various
types and combinations
of equipment.
It needs to
determine
the equipment's
compatibility
with the type of questionnaire
expected to be used in the next census.
It also
needs to determine
the most efficient
and economical
equipment
on the basis of its proposed organizational
structure.
The
appropriate
time to evaluate
equipment performance
under quasirealistic
conditions
is during a test census.
For the Bureau to derive the most benefit
from its first
pretest
it needs to make some preliminary
decisions
and make
appropriate
plans for the test.
The Bureau told us that it
plans to examine the possibility
of much greater
automation
prior
to the design of the 1990 census pretests.
To its
credit,
the Bureau is planning
to have its first
pretest
of
census procedures
for the 1990 census in 1985, 1 year earlier
than its first
test for the 1980 census.
This earlier
test
will
allow more time for acquiring
equipment and refining
the
planned procedures
for the census.
Prior to that pretest,
tentative
decisions
need to be made on the basic elements of the
census including
the amount of data to be collected
and how and
where the data will
be processed.
The data processing
technology must be compatible
with the other basic elements of the
census such as questionnaire
design and field
organization
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structure.
To prepare for this test the Bureau needs to identify
one or more possible
configurations
that will
be used in
the test.
The Bureau needs about a year to prepare for its
scheduled April
1985 pretest.
Time is required
to develop procedures,
prepare operating
manuals, design and print
questionnaires and identify
the types of staff
needed to conduct the
test.
INITIAL PLANNING FOR
THE 1990 CENSUS NE$DS
BETTER DIRECTION
Earl-y Bureau planning
efforts
did not stress technological
change, or provide
for the time needed to acquire and test new
equipment.
Also, some of the Bureau's planning
for the 1990
census was not coordinated
with other Bureau technological
planning
efforts.
Early Bureau planning
activities
for the 1990 census
which have not been specifically
financed
by appropriated
funds have emphasized philosophical
concepts of census taking,
referred
to as basic census methodology.
Basic census methodology according
to the Bureau's Assistant
Director
for Demographic
Censuses includes:
determining
what constitutes
enumeration for a decennial
census, and whether the enumeration
can
be accomplished
using statistical
methods such as sampling.
The Bureau recognizes
that the use of some statistical
methods
in counting
the population
for apportionment
purposes are being
challenged
in court.
The Bureau held a conference
in July t982
to discuss
different
statistical
methods of enumerating
the
population.
In addition
to defining
enumeration
for census purposes
the Bureau has tentatively
identified
several
other methodothe
Bureau
is
considering
whether
logical
issues.
For example,
In a 2-stage census, the
to conduct a 2-stage census for 1990.
questionnaire
to be provided
to all households
would contain
A supplementary
questionnaire
with
just a few basic questions.
more detailed
questions
would be provided
later
to a sample of
households.
The Bureau plans on making final
choices of basic
On the basis of the time
census methodologies
by mid-1986.
needed to plan for and acquire ADP equipment,
the Bureau would
need-to decide upon its general questionnaire
design long
before mid-1986.
In our draft
report
we mentioned that the Bureau had set
the fourth
quarter
of fiscal
year 1988 as its milestone
for
completing
its evaluation
for alternative
processing
techniques
That milestone
would
and methodologies
for the 1990 census.
allow the Bureau only about 1-l/2
years before census day to
complete its acquisition
of ADP equipment--a
time period considerably
less than experience
indicates
would be needed.
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In commenting on our draft
report,
the Department of
Commerce advised that the Bureau has publicly
stated that the
Sub,methodology
for processing
will
be determined
in 1986.
sequent to the receipt
of Commerce's comments, the Bureau's
Assistant
Director
for Demographic Censuses advised that the
1986 date was discussed
at a Bureau's
advisory
committee
meeting.
The Assistant
Director
also advised that the 1988
date used in our draft
report,
which was derived
from the
Bureau's management-by-objective
report,
was meant to include
the finalization
of data processing
software
specifications.
The report
is used in Commerce's management planning
system
which was established
to improve the Department's
performance
in accomplishing
major policy,
programmatic,
and 'management
initiatives.
The Assistant
Director
further
commented that the
report
in the future
will
be revised
to officially
reflect
the
1986 decision
on the extent of automation
and to clarify
the
work to be completed by the 1988 date.
The Bureau currently
has two long term planning
efforts
that affect
the 1990 decennial
census--an
activity
directed
towards replacing
its ADP equipment,
and an approach for
improving
geographic
support.
Neither
appear to be well
coordinated
with the planning
for the decennial
census.
Centralized
control
is needed to integrate
these activities.
The stated objective
of the first
activity
is to implement
a fully
integrated
automated data processing
and telecommunications system which will
meet the Bureau's mission needs through
the mid-1990s.
Because of the cost of the anticipated
acquisiabout $98 million,
tion,
the Department of Commerce required
that the guidelines
defined
in Office
of Management and Budget
Circular
A-109 be applied.
Under those guidelines
there are a
number of steps that must be taken to ensure that the new
system is responsive
to the agency's
needs at the lowest lifecycle cost.
Because of the various
formalized
steps in the
Bureau officials
have expressed
their
concern
A-109 process,
about the timeliness
of the acquisition
for the census.
The
Bureau's
progress
is currently
about 2 years behind schedule.
As part of the Bureau's
future
systems design,
the A-109
process is directed
towards acquiring
computers,
and ADP equipAccording
ment for data capture and geographic
support.
to the Bureau's
head of the A-109 effort,
the acquisition
of
the ADP equipment for data capture and geographic
support
is on
an accelerated
time schedule to satisfy
the requirement
of the
However, he considers
all equipment to be part of
1990 census.
the future
design of the Bureau's
integrated
system.
The Bureau's Assistant
Director
for Demographic Censuses
stated that he is not certain
how the Bureau's
A-109 planning
fits
in with the decennial
census planning.
He advised us that
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the Bureau is moving forward on its work on data capture and
geographic
support
for the next census.
The Chief of the
Bureau's
Technical
Services
Division,
responsible
for data
processing
equipment research,
advised us in May 1982 that
little
or no work was taking place for the data capture effort
for the decennial
census.
He also doubted whether the Bureau's
A-109 effort
could be completed in time to meet decennial
census needs for 1990.
In October 1981, the Bureau's
Geography Division,
part of
Field Operations,
on its own initiative
prepared a detailed
technical
plan for using computer-assisted
procedures.
That
plan was'directed
at eliminating
many of the problems that
occurred
in prior
censuses including
inadequate
and late maps
and outdated
geographic
files.
However, the plan relies
on
support that is part of the A-109 acquisition
computer system
process.
As of mid-June 1982, the Bureau had no definite
plans
to evaluate
the Geography Division's
proposal.
However, the
Associate
Director
for Field Operations
established
a task
force to assess geographic
problems of the 1980 census and to
develop recommendations
for the next census.
He established
the task force because
of' concern about the practicality
of the
Geography Division's
plan and its high estimated
cost of between $150 million
and $160 million.
In September 1982, we
were advised by Bureau officials
that subsequent to the completion of our field
work in June 1982, the Bureau approved the
plan and has included
initial
funding
for it in the fiscal
year
1984 budget request.
Currently,
some of the funds appropriated
for the Bureau's
A-109 effort
are being used to buy additional
manually operated
data capture equipment to place map information
developed from
The effective
use of
the 1980 census onto computer files.
these files
is dependent on the availability
of adequate computer capacity
presumably governed by the A-109 acquisition.
CONCLUSIONS
In the period since the Bureau planned for the 1980 census, great strides
have been made in the design and development
This advancement provides
the Bureau an opof ADP equipment.
portunity
to substitute
automatic
data processing
for the labor
The Bureau
intensive
procedures
employed in the 1980 census.
could derive
several
significant
benefits
from a successful
In an ideal situation,
wherein all data from
substitution.
questionnaires
would be machine readable,
the time and cost to
In addition
the
release data could be substantially
reduced.
Bureau could reduce the human error that frequently
is associThe problems of reated with operations
which are manual.
and training
the temporary workforce
could
cruiting,
selecting,
be reduced.
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Much needs to be done to take advantage of the possibilities
of a more automated census.
An early start
with a plan
that incorporates
realistic
decision
points
is essential.
In
deciding
to have the first
1990 pretest
1 year earlier
than for
the prior
census,
the Bureau has taken a step in the right
direction.
6 to 7 years have been needed to plan
Historically,
for a decennial
census.
At least that amount of time will
be
needed if new ADP equipment is to be considered.
Possible
data
processing
changes should be incorporated
into the 1985 test so
that
evaluations
could be made early enough in the event that
the Bureau decides to acquire new ADP equipment for the 1990
census.
Before the test,
planning
is necessary to decide upon
the type of equipment and configurations,
questionnaire
format,
workload,
and the organizational
structure
for taking
the
census.
At the completion
of our field
work in June 1982, early
Bureau planning
efforts
were not well coordinated,
did not
emphasize the need to assess options
for evaluating
alternatives
to the many manual data processing
procedures
used in the
1980 census,
and did not provide ,for the time needed to acquire
The Bureau plans to obtain
initial
and test new ADP equipment.
planning
funds for the 1990 census beginning
with its fiscal
Funds for early planning
on automayear 1984 budget request.
tion should be included
in that budget request.
RECOMMENDATION
We recommend that the Secretary
of Commerce require
the
Director,
Bureau of the Census, to develop a 1990 census plan
that includes
decision
points
for evaluating
the acquisition,
testing,
and installation
of ADP equipment that are based on
past times for planning
the 1980 census and acquiring
new ADP
The plan should provide
for:
equipment.
(1)

An analysis
of alternative
data processing
systems
that meet census needs.
It should
identify
the total
cost to perform the task
including
acquisition,
maintenance,
and
personnel.

(2)

The possibility
of redesigning
the 1980 census
questionnaire
to eliminate
or reduce responses
requiring
manual coding.

(3)

An estimate
of the expected time to release
1990 census data based on data processing
improvements.
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(41 Clearly
defining
the responsibilities
of the
organizational
units working on Census Bureau
ADP modernization
and identify
how their
activities
will
be integrated
with 1990 census
planning.
(5)

A budget for implementing
the plan with
funding requested
in the Census Bureau's
year
t984 budget submission
to Congress.

(6)

Internal
periodic!
reports
of the plan and identify

initial
fiscal

to assess the progress
any revisions
needed.

AGENCY COMMENTSAND OUR EVALUATION
The Department of Commerce agreed with our recommendation
and supports
the general
thrust
of the report.
(See app. III.)
out that
it has started
several planning
acCommerce pointed
tivities
to help accomplish
the report's
recommendation.
These
include:
meetings to discuss
and identify
those functions
most
suitable
for automation
in t990; considering
the use of outside
expertise
to assist'the
Bureau in its planning;
developing
a
master schedule of the major completion
dates for the next centhe Bureau’s
organizational
structure
to achieve
sus; reviewing
a more effective
distribution
of functions;
recruiting
staff
to
work on the development
of processing
techniques;
and developing plans to test automated coding of questionnaire
items.
In addition,
Commerce stated that the fiscal
year 1984
budget submitted
to the Office
of Management and Budget focuses
on the need for automating
the 1990 Census.
Commerce also proin appendix III,
convided a recently
prepared paper, included
taining
the Bureau’s
general plans for the 1990 Census.
Commerce cautioned
that the development
and implementation
of
automated systems
may not be as easy as it first
appears,
and
it cited several potential
problems,
such as the need for an
Howautomated system that is cost-effective
and dependable.
ever, Commerce noted that our recommendation
for more automation is a good one and it will
work towards that end.
The planning
efforts
identified
by Commerce are a good
start
to achieving
the objectives
of a more automated 1990 cenProper execution
and follow
through of these early
sus.
planning
efforts
could lead to the accomplishment
of the intent
We agree with Commerce that automating
of our recommendation.
the census process is a difficult
job with many potential
pitfalls.
We believe
that the difficulty
of developing
an automated system highlights
the need for early planning
and adequate testing
of a possible
changed processing
system.
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details

Commerce made several
of chapter
3 which

specific
comments about
are discussed
below.

some of

the

Commerce contends that our report
states
no effort
is
being made to evaluate
the Bureau's
1990 geographic
proposal
for using computer-assisted
procedures
while in fact a comOur report
states
mittee has been appointed
for that purpose.
on page 30 that as of mid-June 1982, the Bureau had no definite
plans to evaluate
the geographic
proposal.
The report
also
of
states
that in September 1982, subsequent to the completion
our field
work in June 1982, the Bureau approved the geography
plan and included
initial
funding for it in the fiscal
year
1984 budget request.
The committee referred
to in the Commerce
comments was established
to evaluate
the implementation
of the
plan.
Commerce
reau's
activities
of Management
while in fact
to handle such

commented that our report
states
that the Bufor ADP modernization
conducted using Office
and Budget Circular
A-109 are not coordinated,
the Bureau set up a Future Systems Design Staff
coordination.

Our report
on page 29 discusses
the Bureau's
A-109 ADP
modernization
effort
and its approach for improving
geographic
that "Neither
appear to be well coordinated
support 8 and states
with the planning
for the decennial
census."
The conclusion
was reached because of the uncertainty
that exists
at the
Bureau as discussed
on pages 29 and 30 about how the A-109
planning
fits
in with the decennial
census planning,
especially
automated data capture,
and because of doubts about whether the
A-109 effort
could be completed
in time to meet decennial
census needs for 1990.
The Bureau officials
mentioned on pages 29
and 30 who stated those concerns have met with the Future
System Design Staff,
which is led by the Bureau's
head of the
A-109 effort.
As further
evidence that Bureau ADP efforts
are
not well synchronized,
the Bureau's planned reorganization
of
its organizational
and functional
responsibilities,
mentioned
in Commerce's comments, includes
its ADP functions;
and
currently
Commerce is reevaluating
the Bureau's
ADP modernization strategy
that followed
the A-109 guidelines.
Commerce commented that the statement
in the report
on
page 28 that the fourth
quarter
of fiscal
year 1988 is the
milestone
for completion
of other processing
techniques
and
methodologies
is not correct.
This comment is discussed
on
page 29.
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Commerce also commented that a master schedule of the
major completion
dates for 1990 is now being developed.
Our
report
was intended
to alert
the policymakers
for the 1990
census of the need for early
lanning
action with realistic
decision
points
to take advan age of the possibilities
of a
We believe
the master schedule is a
more automated census.
positive
step in the desired
direction.

F

Commerce stated that the figure
of $25 million
cited
in
our report
on page 25 for automating
certain
office
activities
is inappropriate
because it was not reviewed or provided
by
either
the Bureau's
Acting Associate
Director
for Information
Technology
or its Assistant
Director
for Demographic Censuses,
the individuals
responsible
for assessing
automation
for the
next census.
It is not our intent
to imply that the rough
estimates
obtained
from Bureau officials
constitute
the position of the Bureau.
In response to Commerce's concerns,
the
fi;zyE;eij,
as discussEd on page 25 have been specifically
unofficial.
It should be recognized
that these rough
estimates
were prepared by those Bureau staff
who would be a
party to preparing
such cost estimates.
Also, at the time of
our field
work, the estimates
were the best information
available to illustrate
that presently
developed ADP equipment not
available
to the 1980 census might be cost effective
for the
1990 census.
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The Honorable Milton
J. Socolar
Acting Comptroller
General of
the United States
General Accounting
Office
441 G Street,
N.W.
Washington,
D. C. 20548

c

Dear Mr. Sncolar:
It has come to
results
of the 1980
to four years after
This data is obtained
required
to fill
out
important
population

the Subcommittee’s
attention
that much of the data
deceMia1
census will
not become available
for two
the respondents
have returned
their
questionnaires.
from a large sample of the respondents
who are
ihe iniormacion
covers
the long questionnaires.
characteristics
such as income, employment,
education,

and housing.
In this era of high speed data processing,
able why the Census Bureau should take so long
publish
data so important
to the country.
In
importance
results,
Office
to
tabulate

it seems highly questionto process,
tabulate
and

view of the extremely
high cost of the decennial
census,
to the country
and the long delay in obtaining
much of
we believe
that it would be appropriate
for the General
examine the reasons for the long time period needed to
and publish
the data.
Specifically,
we request GAO to:

1.

determine
tabulate

2.

determine

3.

make inquiries
about
that may be available

4.

determine
if questionnaire
expedite
processing,
and

5.

explore whether cost savings would be achieved
through
in Census Bureau methods, technology,
or equipment.

its
the
Accounting

process,

the time required
by the Census Bureau to process,
and publish
the information
for the sample questions,
the

reasons

,,

for

the

long

delays,

the technologies
such as optical
in lieu of the Census Bureau’s
redesign

or streamlining

reading
processes,
vould
changes

APPEiIIDIX I

The Honorable Milton
Page Two
July 16, 1981

APPENDIX I

J. Socolar

We suggest that your respraacntafive
should contact officials
companies involved with processing statistical
information.
Sincerely,

T&
ll

,

of
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GAO AND DEPARTMENTOF COMMERCE'S OFFICE

OF INSPECTOR GENERAL REVIEWS OF THE 1980 CENSUS
GAO reports
include
"Programs,To
Reduce the Decennial
Undercount"
(GGD-76-72, May 5, 1976);
"Problems
in
Developing
the 1980 Census Mail List"
(GGD-80-50, Mar. 31,
1980); "Problems in Test Censuses Cause Concern for 1980
"Procedures
to'Adjust
1980
Census”
(GGD-80-62, Jun. 3, 1980);
Census
Counts
Have Limitations"
(GGD-81-28, Dec. 24, 1980);
"An
Assessment of the 1980 Census Results
in 10 Urban Areas"
(GGD-81-29, Dec. 24, 1980); and "A $4 Billion
Census in 19901
Timely Decisions
on Alternatives
to 1980 Procedures
Can Save
We also issued
two other
Millions"
(GGD-82-13, Feb. 22, 1982).
reports
on census pretests
and planning,
budgeting,
and accounting
for the 1980 census: GGD-78-2, Oct:ll,
1977 and
GGD-79-7, Nov. 9, 1978.
Census

Office
of Inspector
General reports
on the 1980 census
covered such areas as security
provided
over,confidential
census information,
preparatory
work for the census, space management and leasing
agreements,
and a review of allegations
of
mismanagement of the Bedford-Stuyvesant
area recount.
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WMITSD STATES OWARTMENT
The Inepeeter Oenerel

OF COMMERCE

W88hiR#On. 0.c. =a

November

9,

1982

Mr. Henry
Eschwege
Director,
Community
and Econonlc
Development
Dlvlslon
U.S.
General
Accounting
Offlce
Washington,
D. C.
20548
Dear

Mr.

Eschnege:

This
is in reply
to your
letter
of
comments
on the draft
report
entitled
Plan Now for
a More Automated
1990
We have
Economic
discussed

revfewed
Affairs
In the

Sincerely,

Sherman
Inspector
Enclosure

M.LFunk
General

the enclosed
and belleve
report.

September
7, 1982,
requesting
*The Census
Bureau
Needs
Decennial
Census."

comments
they
are

of the Under
responsive
to

Secretary
the matters

to
for
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UNlTEDSTIYTESDEPA#IMBNTOFCOMYLRCE
The Under Secretary fer Ecenomic Affebr
Washr!gtcm D C. 20230

Mr. Henry Eschwege
Director,
Canrunlty
and Econamlc
Develapmant Dtvlslon
General Accounting
Office
Washington, DC 20548
Dear Mr. Eschvfega:
Thank yar for the invftatfon
to comwnt on the draft
report of the General
"The Census Bureau Needs to Plan Nw for
Accountfng Office
(GAO] entitled,
More Automated 1990 Decennial Census."

a

We agree with the recwndat1ons
presented,
and we support the general
The recommendations are in fact consfstent
with our
thrust
of the report.
current
actfvftfes
and plans for designing
the 1990 census.
Several planning
activities
for the 1990 census are a!ready underway.
These planning
activities
will
examine other approaches for 1990, including
the autaAation
of the
1990 cansut activities
to attain
greater cost-efffciency,
more tfnwly
production
of reliance
on a temporary clerical
staff.
of the data, and reduction
Current

actfvftfas

Include

the follcwfng:

(1)

Durfng the past 15 months, Bureau representatives
of the partfcipatlng
divfsfons
have been meeting periodically
to discuss and identify
those
functions
most suftable
for autanration in 1990. Greater emphasis Is
being gfven to the geographic
portion
of the census due to the necessary
productfon
system fn time for
long lead tfme to automate an integrated
use in the 1990 census.

(2)

A master schedule
developed.

of the major

(3) The Bureau has been revfeuing
bilfties.
and a reorganization
dlstrfbutfon
of functions.

(4) Greater

completion

dates

for

1990 is now being

its organfrational
and functional
responsffs planned to achieve a more effective

attrntlon
is also being given to the use of non-Bureau expertfse
including
to assist the Bureau in the planning
of the 1990 activities,
the use of autanation
and appllcatfon
of state-of-the-art
technology
to
thfs massive undertaking.

.-. _-_
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HF. Henry Eschwe9e
(5)

The FY 1984 budget subnfssfon
to the Office
clearly
focuses an the nieed to davelq, and
1990 census.
staff
is being recruited
of procesrlng
techniques

of Management and Budget
for the

use autanation

(6)

A technical
davelqJnu!nt

to work within
the Bureau on the
for the 1990 census.

(7)

The testing
of automated coding of questionnaire
item in testing
plans being developed.

items

is a priority

A paper was recently
prepared containing
the Bureau's general plans for the
1990 census; a copy Is enclosed for your fnfonnation.
We believe these activtties,
together
with others scheduled over the next 2 years, will
accanplish
the recamnendatfont
offered
in thfs report.
Whflc we agree wfth your recameendatfon
to autanate the census process to the
extent possfbla.
there are saae potentfal
problems with introduction
of
automated systems that must be considered.
An autaaated system for 1990 must
meet the complex and multiple
requirements
of the decennial
census but must
also permit the eventual disposition
of any hardware purchased in conjunction
with the 1990 census in a cost-affectfve
manner.
Any system adapted for use
In the 1990 census must maet very stringent
requfrenents
regarding maintenance,
trafnfng
of personnel,
and accuracy.
The time constraints
under which the
Bureau must conduct and process a decennial
census do not penalt expensive,
tima-consuming
repafr or maintenance actfvfties,
canplex training,
or dependency
on a system which mfght be vulnerable
to securfty
infringements.
Further,
the autamatqd systm mst allou quick and efffcfent
recovery In the event
electrfcal/mchanfcal
dffffcultfes
are encountered.
The Bureau cannot afford
the problems whfch would result
PraAl shifting
fran an autonMted to a manual
procedure mldstream in the enumeration
and/or data capture period.
I point
out these concerns to Indicate
that the development and implementation
of
automated systems may not be easy as first
appears.
Still,
the general
reconmndatfon
of more automstfon
is a good one and one we will work toward.
We do have sanre specific
noted below:
(1)

cameants

abort

the details

of the

report

which

are

The Bureau 1s required to produce a multitude
of data for small areas.
The Constftutfon
requfres
that a decennial
census be conducted for the
purpose of apportioning
the U.S. House of Representatives.
Public Law
94-171 further
mandates the Bureau to issue population
counts at the
block level for the purpose of redistricting
within
states.
Additfonally,
a number of leglslativc
programs were approved by Congress during the
data must be used for the purpose
1970's which sti ulate that decennial
for Federal programs.
These critical
uses of
of detenfnfng
e ! fgfbflfty
census data require that the Bureau ensure the data are accurate and
ca~plete,
dawn to the smallest
geographic level,
since any inaccuracies
carld ultlmately
affect
the eligibility
of a governmental
unit for
funding or the drawing of precinct
boundaries,
The importance of this
accuracy has not been properly
emphasized in the report.
Considerable
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Mr. Henry Eschwege
camnent In the report was made regarding the editing
and Processing
activities
undertaken at the district
office
and processing
CenteM,
with the implication
that such checks might be unnecessary.
Checks are
made to obtain the accuracy necessary to avoid political
and monetary
advenities
of error.

(2) There is a distinction

between the collection
of data and the processing
of data for the purpose of tabulation.
While these two operations
Qverlap, they really
are two distinct
operations.
In this report,
processing
is defined as virtually
all activities
conducted between
Census Day and release of the data products.
As defined on page .6,
Y. ..data processing activities
started
after April
1 when questionnaires
were received at the district
office,
and conclude with the publication
While some of the activities
performed in a
of the census results."
we feel this is not a proper time
district
office
are "processing,"
reference.
In fact,
in the report there is some confusion.
On page 13
a statement
is made ' . ..processing
generally
did not start
until
the report's
description
of the processing
January 1981.. . . ” Additionally,
system does not acknowledge the scope of the activities
completed under
the system and suggests,
for example, that the correction
of geographic
boundaries
(discussed
on page 18) was an interruption
of the processing
system rather than a canponent of ft.
It should be noted that the need
to reflect
political
boundaries
as of January 1, 1980, required the Bureau
to conduct corrective
activities
during 1980, and these activities
were
planned as part of the processing system.

(3) ;“,: discussion
Bureau's

(a)

of the
position

Bureau's 1990 activities
on several
issues:

overlooks

or misrepresents

In discussing
the 1990 geographic
system, the report states no effort
is being made to evaluate the proposal.
In fact,
a 1990 planning
canmittee
on geography has been established
with the purpose of
reviewing the Bureau's geographic
plan relative
to its application
to the 1990 census program.

(b) In

discussing
the A-109 activities,
the report states the Bureau
has not coordinated
its efforts.
In fact,
the Bureau set up a
Future Systems Design Staff to handle such coordination.
As
discussed earlier,
meetings have been held over the last 15 months
with menben of the participating
divisions
and the Future Systems
Design Staff to develop requirements
for an automated system for

1990.

(cl

It should be noted that the Bureau has publically
stated that the
methodology for processing
will
be determined
in 1986. The report,
however, states that the fourth quarter
of FY 1988 is the milestone
for canpletion
of other processing
techniques
and methodologies.
This is not correct.
under which
The 1986 date is the milestone
the Bureau is planning to determine process for the acquisition
of
equipment, thus allowing
3 to 4 years for this activity
rather than
the 1 l/2 years stated in the report.
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Mr. Henry Eschwege
(4)

The report does acknowledge the Bureau encountered
sane difficulties
and
resultant
delays due to staff
turnover,
larger
than expected work load,
The effect
of these difficulties
mqy not have been
and lftfgation.
Processing would have proceeded more expeditiously
accurately
portrayed.
census
had the Bureau not been enjoined by the Court from shipping
questionnaires
fras district
offices
to the processing
centers.
At one
point,
these injunctions
in fact postponed the shipment for almost 30
places and cities.
These delays were costly
not only in a monetary
sense but also logistically.

(5)

Many people are involved
in an aperation
as large as a census.
While we
recognize the difficulty
of the GAO staff
in identifying
the responsible
managers, we are concerned that failure
to contact
some key census personnel
may lead to SOPII(Cinappropriate
statements.
For example, the $25 million
figure
cited (p.25 ] for autanating
certain
office
activities
is
This figure
was not reviewed or provided by either
the
inappropriate.
Acting Associate
Director
for Information
Technology or the Assistant
Director
for Demographic Censuses, who are the key individuals
responsible
for assessing autanatfon
for the next census.

I would like to thank the GAO for the points mentioned
will
assist
the Bureau in planning the 1990 census.

ROBERT-G. DEDERICK
Under Secretary
for Economic

in this

report

which

Affairs

Enclosure

GAO note:

Page references
in the
appendix
llave
been
with the page numbers in the final
report.

42

changed

to
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APPERDIX I I I

APPEdDIX I II

1990 Planning
The plmntng
d the 1930 census PFOQFm Offtcfally
begins with the budget
l uthori%atlon
of fiscal
yaar 1985, uhfch begins October 19@- Them are
rim&~
I n-r
of ‘~cfwtttt~
presently
underway which will
provfde a fwsfdatfon
for tha planning perlod.
These include the 1980 evalUatlOn
and Wperllental
progrrr
msults
which are nw being processad and analyzed;
the establishnrnt
of
a w-r
of 1990 planning task forces arndatpd to review and/or InvMtoy
avaflable options for various Issues of the 19QQ Progru,
such as basic hiOn
mthodology, redistr%ztinQ,
cowrage
research,
arid recossaenduttons of the data usem; and
the planning of a mil
list
crmallation
test to be conducted In sprtng 19QIo.
The Census Bureau plans to spend time studying altematlve
approaches for taking a
census, delaying the relactton
of the basic 19QD census rwthodology
until
about
mid-lOI.
Thfs kind of approach Is essentially
dlffrrent
from that used in
advance Of tk
?%I cmsus.
The dQVelOpWtnt Of thrc 19@ Census was b8Scd on a
decision
early In the decade that the census would be mall out/ssail
hack anumeratim.
TM prlmay
focus of tha fntercewal
testing
was the evaluation
Qf coverage
llprovoment
technlqws,
the appltcation
of rutmated
trananittal
of the gawlatlon
and k%lng
cnunts, and content t&sting.
It fs the inr,antlon
of the Bureau to.
build the foundMoe
of the 19QD prograDl wlthout raking any prellrinafy
choices
as to the enunkvration and process$ng methodology to be used.
The Qureau Intends
to inventory
poslibte
approaches and test thm,
as appropriate,
prloot to the Sel@CThe 1990 program
tlon of a tnchntque
(or tichnlqucs)
for use in the 199D census.
will
expand the use of outslde partlcfpntion
fnitiated
in the 1989 cycle to investfgate
and Qcvelap new techulques
for the census.
As mentioned earlier,
tha
Bureau has already begun to Inventory
suggestions
for the 199D census.
In addftfon,
the Rumlru will
continue to seek and encourage input fron advisory
comlttees,
Federal agency councils,
professional
oruenirations,
etc.,
as well as SW less
traditional
sources.
For cxmple,
the Bureau Is currently
trying
to arrange
fop the 19!33 census to be the topic of discuts4on
for an honors class at a
UnlvemltY
that ha% taken sluflar
topics In the past.
At a basis for all decdrtons,
t?owever, we must consider the purpose of the census.
In the Strlaert
sense, the purpose is to sat?sfy
the constitutional
and legislative rtquimmntr.
As part o? the 1990 plannlng process, the Bureau will
exasflne
Its approach to natlng
these requircnents.
In par??cular,
what constitutes
l enumeration"
In Order to SatlSfy
constitutional
and legal requlrusents?
Should
the census continue to attempt to identify
each specific
person?
Can sblPpling
be uSed to Obtain the basic count?
Is it possible
to use independent counts
rather than conduct a direct
enumeration?
Decfsi ons concm3ng
"what constitutes
eftu~ratfon?"
am fund8mental
in deciding
on a basic mthOdolog,y for the 1990 Census.
As is fftJt
Step fn this Process, the Bureau conducted a workshop of national
exp.vr.5
in July 1982. The Bureau Plans to conduct similar
sessions
(additional
outside
conferences-acadac,
congressional
brleflngs)
legal,
etc.,
over the nexf few
Yeam to gather fnfOmatfOn
about thls issue and to make a final
choice.

,
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A number of specific

areas Ml1

be closely

examined during

the plannlng

-

pcrlod.

1.

The autaa@tion

z

The l xaainatlon
of alternative
collectlon
drop-off/Ml
back census or a two-stage

3.

Developrant
of a control
list
in a different
the 1960 census (the Bureau was specitlcally
method used to obtain the mall lfst
for the

4.

Prelltinary
iooks
voice hcognitlon

6.

Coordination
of census operations
with the automated geographic systca
jncludlng
the lnvestlgatlon
of the use of satellite
technology
to specify
the geographic
location
of each housing unit.

6,

approaches,
census.

at a gpaoerless'
census
intervl~s,
etc.).

Inves?iig8tion of the use of non-Bureau
census

7.

of the census process.
In Particular,

a

aanner frcmn that used for
criticized
by 6AO for the
198l census).
(example:

resources

drop off/phone

(and funds)

for

back,

Input

to

actlvltles.

Investigatlan
of the use of new statistical
ting the census.

techniques

In taking

or evalua-

Autmatiofl
h
Bureau is hopeful of automatlng llany of the functions
of a census traIn particular,
the Bureau Is requesting
funds
~dltlonally
done clerIcally.
develop an automated geographic system.

to

As far as collection
and processing
are concerned, there are many posslbilitles
for autoaation.
The Bureau plans to test automated check-in
(bar codes, etc.)
and sorting.
There Is a long delay between the collection
of data and actual
prootsing.
The Bureau plans to test capturing
the data tn the coaouter at the
collection
phase.
There are many advantages of such early capture.
Flrsf,
there Is the ability
to process and publish earlier.
Second, many of the operations tradltionally
done clerically
(for example, edit)
could be done by computer.
The Bureau intends to examine the appllcatlon
of other automation
fdeas
as -11;
for exaraple, cmputer assIsted
interviewIng
and automated COdlng
of handwritten
questionnaire
entries.
In fact.
work on these concepts has
been underway for a period of time.
Altemat?ve
Collection
Methods
hgh
the 1980 mail out/mail
back approach was successful,
the Bureau plans
to address other techniques.
Two main altematlves
are drop-off/mail
back
and a two-stage. ctnsus.
Delivery
of tht questionnaire
by a‘ctnsus
anploytc may havt some advantages
over msillng
by the post office.
There can be cost and time savings on address
lrst
production
and correction.
There is the potential advantage of early
contact
by a ctnfus employee which could imorove respondent cooperation.
One
pOttntia1
problem is the risk af coveraSP ioss.
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collectlon
of basic census data.
data now collected In tha long fom
The ujor
advantage to this approach fs SpcldtnQ
Up the
could be obtained.
collection
and processing
of basic carnt and characterlsttlu
drta.
One MjOr
problg
Is the dtfflculty
of locating
and obtaining
cooperation
froa the
A two-staqe

census would all-

for

As a separate and sequential

apprqwlate

Control

the

List

control

nspandmt

to collect

"list

list)

[mail

quick

operation,

the second-stage Information.

In 19&l was tfther

obtained

by ccarcial

purch-

or was pImeratHd,by cnqlom
hlmd by the Bumau (prelIst).
Then are
rltemtiuer
-- allm the m
office to pnapare the list or update the 1980 lfst.
l'tm cost and accuracy of these techniques wItI be evaluatrcl In a test in 1984.
Paperless Wry
fir
Bureau also plans

to begin

There 8re arny aitemutives~use of hme ~mputurs~
etc.
iystsa
for the next census,
for testing
as ae urprrtwntrl

experlwntlng
with
wm use of phone,
Though It w
not be
they will be cemfully
project
durlng the

a "paperless"
cen%us approach.
dimct
phone-to-mer,
posstble to perfect
such
examlned and considerad
19s census.

Coordfnctlon
ulth AutWd
Geogtaphtc Sntsm
he thrm
rats of geegraph'ic products produced for a census (upt,
a file to
code rddmsses to ipe&fic
9eogmphyr directory
of geographic,
and political
boundary hlemrchy)
have been largely
clerical
operations
conducted Indrpmdently.
Nmmtch88
ad errors bdmen thu three sets have resulted
In costly
errors and necassIt8ted unplanned correction
actlvltles.
The Bureau is planning
a coquterlzed
systu
to Integrate
all these activities,
thereby
to dnelap
maklnq thm conslstent.
The d4scussfon.of
the aut-ted
geographic systm will
be handled separettly.
The possible
appllcatlon
of thlr sysm
to other aspects
of the census progrol till
have to be uaained.
One particular.aspect
is worth
antlonfng.
In t-W81 are80 (areas without
house nuabrrs and street
nams) the
Bureau lpust find a way of assoclatlng
specific
units to specfffc
aruas of geehas been the tradltlonal
uthod.
Thi Bureau plans
graphy.
Clerical
use of w
to test the LUW C technlqw
of obtainfng
longitude/latttude
coordlnater.

wk-

e ureau will exaalne potential
Pthods
to encourage local participation
and support of the census process.
Possibllitles
include the use of local
lists
for address purposes and local resources for producing speclallted
files
such as election
pmctnct
equivalency
files
It required
In 1990 for producing
counts needed by the states for mdlstricting
purposes in 'accordance with
13 USC Ml(c).

New Statistical
fechnluues
Tht 6urWu will embe
afttrnatlve
amwotches to the maasurcarnt
of undercount.
In Order to tvold SQT of the 1itigat;bn
and public relations
problee6 of the
1980 census, the conceptual
and statistical
foundation
for identifying
undercount and fmPl@mtlng
cormction
techniques
Rlst be understood in advance of
the 1990 census.

.
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To accomplloh the Investigation,
testtngI,
and evaluation
of these issues, the
Bureau proposes rem specfflc
projects
during the plannfng phase which art
expected to contfnue for a period of several years.
1.

~oecfa? tests to Investigate
Compllatlon
Test to evaluate

specific
issues,
such a~ the Ilall List
alternative
techniques
for develop#nt

of an

address file,
2.

The conduct of the first

lS!SJ pretest In 1985, which will examfnc an alterntethodolo~
such as two-stage
or list/leave
enmeratfon,
of auteuated check-ln
of census quertionnalm
aud
fntepratfon of the new gmgraphlc
systa
with the census process.
It
should be noted that the Bureau plans to conduct the SIPN nUnbar Of
pretests
as for the 1980 program, but they will
be scheduled an an annual
basls rather than at 6-emeth intervals
to provide sufficfent
time
for
analysis
of each test prior to the preparation a? the next one; therefore, the 1990 pretert program ls an advancmnent o? 1 year over the
ftnt
1980 pretest.
natfve collection
the applfcrtloe

3.

Contracting

wlth

amIda

experts

to examine the proposed techniques
and systems for use in the
19%? census; for emmpla, data capture and training.

and to daveloo altcmatSve methodologies

-

4.

the davelopmtt
of auto&ml
systems for application
in the enumaration
fncludfng autanated coding of handwritten
and procersIng
activitler
quertionnatre
entries,
computer-assisted
interviewfng.
and data caPtuh
tschnlques;
?or example, In-house development ?nd file matching.

5.

Investigation and tasting of coverage naasurament and avpllcation
for
undercount adjust#nt.
The Bureau proposer to exaatlne new technologies
for de#graphic
estlm&tion
and the applicrtian
of stattstlcal
techniques
such as those new used by Statistics
Canada. An understandlng
of how and
what to measure In detenainlng
census coveraqe fs critical
to both the
conduct of the census and the use of data products derivce fran the census,

6.

Encourage the particlpatIon
local agencies) to:
(a)

of the primary

~~rI;;~,;~?;$;;~raIn

needs which

data users
require

state, and

(Federal,

specific

tnfonuation

.
(b)

Obtain their
1990 census.

rec0nnendatlon

on tne design

(C)

Exolore jotnt
ventures which will address shared problems,
as address ?fSt development,
local review, and the provlsion
by m-census
geography sucil as election
precincts.
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5
7,

The investigation
us nestad rumples

and developwnt
of alternative
and rrplfng
controls
required

sugltng
techniques
such
for a two-stage census.

Each of these tssues requires the investigation,
testfng,
and eveluatton
of
caplex
statistfcal
and/or technological
application
to the census, each of
which ust
be un&rstood
within
Itself
before It can be evaluated
in cablnatlon wlth the othar coahponants of the census progrr.
All of these tssues am
interrelated
and interact
with one another.
For exlraple, the enumeration
wthodology
affects
the appllcatlon
of autPlutlon
to accomplish
specific
technoactivities.
the use of satetllte,
technology,
and the use of StattStiCal
logy for taking or evaluating
tha cansus.
Llkewlse,
each of those can drtamlne
the requlrcncntt
for the actual enunratlon
aathodology.
AltIutugh varl~s
stan&rds
till
tives,
the selected techniques

k used to test the effectlvrness
must support three objectives:

1.

Cost effectiveness

2.

Tialy

3.

Continuad high coverags of the Nation's
populatfon
and housing
1nMtorJ
with aftto reduce tha undercount differenttal
for pwwns
by race and/or Spantsh ortgin.

release

of altema-

of data products

In CollcluSion,
the planning of the 1990 census progru
~111 actively
reStarch
and test the apgltcatlon
of alternative
statistical
tuhnfques and autorrtion
of the census opWatlon8
to accoupllsh
the alsslon
of the decennial
census.
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