CHAPTER V. MANAGEMENT

The purpose of this section is to provide a checklist
and very brief discussion of the principal management
elements in the processing plan of the 1960 censuses,
by menticning a few of the major policy issues that arose
and indicating how they were resolved, and by listing
many of the specific problems and indicating how they
were solved.

ORGANIZATION AND PLANNING

Objective

The Decennial Operations Division’s main objective,
concisely stated, was the following:

“To convert the raw material collected by the local
enumerators into a useful sef of statistical tabulations
for publication and to do this as quickly as possible,
meeting standards of high quality of output, within fixed
budgetary limitations, and conforming to all established
rules, regulations,limitations, policies, and procedures
that govern the conduct of the Bureau of the Census.”

Organization

An organizational structure deemed appropriate to
accomplish these objectives was devised and adopted
before the job was started, and the staff was then obtained
by transfer of persomnel from elsewhere in the Bureau
of the Census or by new recruitment. The organization
charts in appendix C indicate the major units established.
The first chart is included to show the relationship of the
Decennial Operations Division (the principal processing
group) to other parts of the Bureau. The remaining charts

indicate the organizational structure of the data-processing
offices.

Personnel

Probably the most important single element in the
success of the processing operations was the nucleus of
key personnel with previous decennial census experience.
This group was quite small in relation to total employment
by Decennial Operations Division, was concentrated in the
higher pay bracket, and was located chiefly in the central
Washington office. Of the 52 persons with previous
decennial experience, 9 had been through two previous
censuses, 1 through three censuses, and 1 was working on
her fifth decennial census.

Budget and Costs

The early budget projections assumed that improved
processing methods (the microfilm-FQOSDIC-computer
system), more extensive use of sampling, and the appli-
cation of production standards would enable the processing
work to be done for about 40 percent of the cost of proc-
essing the 1950 censuses, after adjustments for increases
in population and salary rates. The fiscal projections
provided about $7 million less than the total spent for
processing the 1950 censuses.
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The processing budget consisted of three primary and
separate elements. They were the basic census proc-
essing job (a total of about $11.2 million); the Components
of Change and Survey of Residential Financing (SCARF)
processing work (about $700,000); and the Puerto Rico
census processing ($400,000). The costs of these programs L
were distributed over 4-1/2 fiscal years (fiscal 1939 |
through the first half of fiscal 1963) with peak expend-
itures estimated to occur in fiscal year 1961.

The two largest items in the processing budget were to
cover (1) the cost of time on the computers and high-
speed printers, which was estimated at over $2.5 million,
of which $2.4 million was for the basic census processing
and $150,000 for the SCARF work, and (2) manual editing
and coding of selected items on the sample questionnaires.
The latter activity cost almost $2.5 million--a unit cost of
about 5-1/2 cents for each of the 45 million persons in
the sample. The third most costly element was computer
programing, monitoring, work scheduling, and record-
keeping by the Decennial Operations Division staff; these
activities cost almost $1.6 million. (See appendix B.)

The cost of “personal services,” or direct salaries for
Decennial Operations Division employees in Washington
and Jeffersonville, accounted for nearly 75 percent of the
total budget. Some of the larger expenditures for non-
personal service requirements were the following: Over
$500,000 for the purchase of 22,000 reels ¢f computer
tape; $257,000 for 58,000 reels of microfilm and microfilim
development; $90,000 for the rental of microfilm cameras;
$159,000 for the purchase of mobilebing and steel shelving
for use in Jeffersonville (in addition to the steel shelving
already government-owned); and $15,000 for microfilm
viewers. A list of supplies and equipment used in the
Jeffersonville operationsg is given in appendix E.

Ingofar as possible, budget plans for Decennial Oper -
ations Division were developed on the basis of production
standards data, and cost controls were integrated into the
overall progress reporting plan so that the consolidated
reports permitted a continuing review of work completed,
staff time invested, and costs incurred. The Division
budgets were kept consistent with the Operation Work
Schedules (see section on “Control Records and Progress
Reports” in chapter II).

Fiscal project accounts were developed on a major
activity basis, i.e., with separate allotments provided for
major activities such as receipt and distribution of
enumeration books, coding, microfilming, review of com-
puter diaries, and the like. Fiscal reviews and budgetary
revisions were undertaken as necessary based upon the
latest information contained in the official Bureaumonthly
cost statements, special biweekly machine tabulations of
personal service charges by activity, and changes in
procedures, methods, productivity, or work priorities.

In summary it may be said that—

1. The 1960 census processing costs were very
substantially reduced from equivalent 1950 costs by
changes in methods and other innovations.
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2. The processing was accomplished at all times
within prealloted resources.

3. Fisf:al controls were exercised insuch a manner as
ro permit a continuous evaluation of money spent in
relationship to work accomplished.

The costs of some of the major clerical activities
and the personpel time involved, are described in thé
paragraphs that follow. A summary of data-processing
costs by major objects of expenditure and by fiscal year
ig shown in appendix B.

Receipt and check-in of enumeration books.--The first
erumeration books were received and checked in on April
22, 1960, and the check-in of all 344,553 stage-1, 100-
percent, enumeration books was completed by the end of
August 1960.  The entire stage-I check-in operation
required 163 clerical man-weeks at a total costof $11,739.
The stage-11, sample, check-inoperation, involving 469,379
books, began April 29, 1960, required 162 man-weeks of
labor, cost $11,705, and was also completed by the end
of August 1960.

Breaker sheet preparation and verification.-—A total of
348,597 breaker sheets were prepared for enumeration
books containing 100-percent data, at a cost of $19,043
and 271 man-weeks of labor. A total of 478,898 breaker
sheets were prepared for enumeration books containing
sample data, at a cost of $31,417.

Breaker sheet verification for stage-I, 100-percent,
enumeration books, began April 29, 1960, and was completed
by mid-August 1960. This operation cost $28,456 and re-~
quired 419 man-weeks of labor. Breaker sheet verifica-
tion for stage-lI, sample, enumeration books, was com-
pleted by April 21, 1961, at a cost of $28,164 and 382
man-weeks of labor.

Coding and verification.--General coding started in late
May 1960 and was completed in April 1961. Peak employ~
ment on general coding reached 335 in late August 1960.
On the average, each clerk coded 1,309 persons per day.
Cost of the general coding operation was approximately
$778,000. In addition to the coding cost, the verification
of the general coding employed approximately 25 people
at a cost of about $207,000.

Industry and occupation coding started late in May 1960,
when the first schedules became available from the general
coding sections, and was completed in April 1961. At the
peak of operations in October 1960, there were approx-
imately 365 people engaged in industry and occupation
coding. Total cost of all industry and occupation coding
was approximately $855,000. The average population coded
per clerk-day of work was about 1,300. In addition to the
clerks engaged in industry and occupation coding, approx-
imately 70 people were required for the sample verifica-
tion of the coding, which cost about $271,000. A further
cost of $59,000 was incurred in 100-percent dependent
verification and correction of work rejected as unsat-
isfactory by the quality control system.

Microfilming.--Microfilming the 100-percent enumer-
ation schedules required 11,112,995 exposures. This
operation cost $103,239 and consumed 1,515 man-weeks
of labor. The initial round of microfilming the stage-1I
schedules containing the sample data was completed on
April 28, 1961. It required 27,128,788 exposures, at
a cost of $187,625 and 2,377 man-weeks of labor. About
3,000 of the reels containing the sample data, Or 1,350,000
exposures, had to be remicrofilmed as a result of the

review of computer output. For the entire period of

322221 processing, a total of 947 miles of microfilm was

Diary review.--The Washington diary review unit had a
pm?ak emp}oyment of about 50, while the Jeffersonville
diary review unirt reached a maximum employment of 95.
The total cost of the diary review operation for both stage
I and stage Il was estimated at $540,000.

Q’uality.control.-The cost of the quality control program
Yaned widely from one operation to another, depending
in part on how critical the operation was and in part on
the type of operation and type of verification activiry
developed. The quality control and verification activities
for the coding operation required an estirnated 25.3 percent
of the total budget expenditures for the coding ($555,000 of
$2,l95,000). For breaker sheet preparation, the verifica-
tion operation cost about half of the total budger for the
operation, or about $57,000 of $107,000 (the cost of
verification alone is not known since the $57,000 includes
the cost of inserting breaker sheers into the books and of
sealing blank pages to the backs of books). Assuring
exceptionally high quality of output of this operation was
necessary because a single error on a breaker sheet
required costly corrections at subsequent data-processing
operations.

Production standards.—Substantial amounts of time and
money were invested in the preparation of production
standards records and reports. The staff of standards
technicians ranged from 2 to 6 employees. Approximately
15 employees were engaged full time in preparing and
maintaining the production standardsdata. Some additional
costs of the program were fragmentary and diffused
throughout the organization, e.g., thecost of the employees’
preparation of individual daily time and production reports.

Methods, Procedures, and Systems

As soon as a decision was reached regarding a policy,
procedure, definition, explanation, or instruction, it was
written down. Manuals of procedures, each dealing with one
broad aspect of operations, were prepared. The manuals
were maintained on aloose-leafbasis so that revised pages
could be inserted easily, and also so that brief sections
devoted to single subjects could readily be reproduced in
such quantities that each clerk could have a copy of the
section pertaining to his work without having tobe supplied
with the eptire volume. The table of contents of the
Decennial Operations Division manuals, in appendix D,
illustrates the nature of the principal procedural and
technical materials issued and kept current. The manuals
were supplemented by series of memoranda.

Three other very essential procedural tasksof adminis-
trarion that are discussed elsewhere in this publication
are (1) the control records and reports system, (2) the
production standards system, and (3) thg qgahty cor}trol
gystem. While each of these is imporrantin its own rxg%xt,
perhaps the most necessary and most ugeful in the daily
management and administrative control of the operations
was the reporting system that told all le\{els of super-
visory personnel where the work for Whmh they were
responsible stood in relation to established production
schedules, budgets, and objectives.

Physical Facilities

The availability of adequately heated, lighted, and, for
gome operations, air-conditioned space Wwas, of course,
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important; and equally important was adequate equipment--
tables, chairs, desks, filing cabinets, microfilm cameras,
adding machines, calculators, etc. Many months were
devoted to planning and estimating requirements, laying
out floor plans, and devising special racks, mobile bins,
and other equipment. Some idea of the extent of physical
facilities, equipment, and supplies required for census
processing activities can be gained from the table below
on space requirements, and by reference to appendix E,
which lists the furniture, equipment, and supplies used in
the Jeffersonville office.

SPACE REQUIREMENTS OF DECENNIAL OPERATIONS DIVISION

S8q.. ft. of

Operation floor space

Washington headguarters

General administration.....cieiviviseaseeasd 2,500
Procedures staff..vssuvenssocsnsaserasasass 1,500
Microfilm processing and storage..cesieeas. 1,500
Computer programing staff..euvesscesacssess] 3,500
Diary review activitiesS..eeserecssesesasnas] 2,500

Electronic processing equipment: FOSDIC,
computers, high-speed printer..svess.eqqq.| 10,000

TobBleserosonenserssnannsesnsensnoassnsl sanssa| 21,500
Jeffersonville
Decennial Operations Branch

Receipt and check-in (including storage
and emumeration book £iles)..s.eseseseqsa.[L08,000
Breaker sheet preparation and verification,
COdiNgsvevensvenrsnensnssssosnsnssrasnesasss 36,700
Mierofilming.ussessececssssscenseanvossesas| 10,600

Total.evsservsorcernrsrorasnusssnnssasl sasess|162,300

Puerto Rico Operations Office

Receipt, coding, and clerical operations...| L,000
Card punching....voeveevsvarssnarenscnnanas L,000
Machine tabulation..svesesesacsnseresanesas| 2,000
Tobal.eiavarensecanosesanvesresnrasad aonaes| 10,000
Chicago
Operations Undtb..sesessssssesnsscorinnnnses 700
Electronic cOmpuber.sieveceacsosessssessessd 1,000
Totalonn-a.loonoou-uln.lll‘.cl'otuuoo- asseeas 1,700
Chapel Hill
Operations Mnlteseecicesviosannsoncennsens 600
Electromic computer...c.vsvsnsieiresnseraness| 1,000
To'bal....-.-...--.-...--............u evasas 1,600
Rome
Operations Tnit...veieiiiuererennsrernsanans 300
Electronic computer......iveisiininecansasd 1,000
Total..suuinrariornrnensuanerssnrsnend eonans] 1,300
Total, all Are28..cieivossesseosrarsas| o0ansa| 198,400

MAJOR POLICY DECISIONS

Establishing Priorities

In a decennial census in the United States, first prior-
ity is given to obtaining preliminary estimates of the total
population for major political entities, such as counties
and large cities, and for the United States. Shortly
thereafter, final, official population counts for each State

are required as the basis for reapportionment of repre-
sentatives in Congress. To obtain these counts, the 100-
percent data were processed before the sample data.

Difficult choices must be made among conflicting
demands. The need for early data on characteristics of
housing units by city blocks, for instance, may be competing
with the need for distributions of the population by age,
sex, and race for each State and major city.

In general, the priority order for publication of the
1960 census results was as shown below. Population and
housing data processing were concurrent. For those
series undertaken before July 1, 1961, the date of publi-
cation of the first report is shown.

POPULATION

1. Preliminary Reports.--Preliminary counts of the total
number of inhabitants for larger places, standard
metropolitan statistical areas, counties, and States
(prepared manually from field counts). First report
was issued May 1960.

2, Advance Reports.--Selected final figures issued in ad-
vance of their publication in the detailed Final Re-
ports for volume I, The Advance Reports for each
series were followed by the Final Reports for that
series before the Advance Reports for the next series
were issued. - First Advance Report in PC(Al) series
was issued August 1960.

3. Final Reports:

Volume I, Characteristics of the Population,--Four
. series of reports, for each of the 50 States and the

Digtrict of Columbia, Puerto Rico, Guam, Virgin
Iglands, American Samoa, and Canal Zone, and the
United States as a whole:

Series PC(1)-A, Number of Inhabitants. 100-per-

cegg data, First report was issued September

1960,

Series PC(1)-B, General Population Characteris-
tics, 100-percent data. First report was is-
sued Novenber 1960.

Series PG(1)-C0, General Social and Economic Char-

acteristics. Sample data.
Series PC(1)-D, Detailed Characteristics, Sample
data,

Volume II, Serdes PC(2), Subject Reports.--Approxi-
mately 35 reports devoted to detailed cross-rela-
tionships for the United States and regions for
such subjects as national origin and race, fertil-
ity, families, marital status, etc. The first re-
ports prepared were to be based on the 25-percent
sample, and later reports on smaller samples se-
lacted during previous processing operations,

Volums IIT, Series PC(3), Selected Area Reports.-=Two
reports, based on sample data, to show selected
characteristics of the population, one for State
Economic Areas and one by size of place,

HOUSING

1. Preliminary Reports.--A report for each State, the Dis-
trict of Columbia, Virgin Islands, Guam, and Puerto
Rico, and the United States as a whole, giving the
preliminary +totals of housing units in each place of
10,000 inhabitants or more (prepared manually from
field counts). The first Preliminary Report appeared
in May 1960.




MANAGEMENT 35

2, Advance Reports.--Selected final figures, based on 100~
percent and sample data, dissued in advance of their
publication in the detailed Final Reports of volume T.
The first Advance Report appeared in November 1960,

3, Final Reports:

Volume ITI, Serdies HC(3), City Blocks.--li21l reports,
one for each city with 50,000 inhabitants or more
in 1950 or in a subsequent special census conducted
by the Bureau, and reports covering 200 additional
cities that requested to be included in the block
statistics program., 100-percent data. The first
report was issued April 1961,

Series HC(Sl), Special Reports for Local Housing
Authorities.~~139 reports, one for each participat—
ing locality,made at cost for local housing author-
ilties and other agencies, on characteristics of
housing clasgsified as substandard by Public Housing
Administration and characteristics of the occupants.
log-percent data. The first report was issued May
1961.

Series PHC(1), Census Tracts.-~180 reports with both
population and housing data for cach of the tracted
areas in the United States and Puerto Rico. Each
report was to include both 100-percent and sample
data for both population and housing characteris-
tiecs.

Volume I, Series HC(1), States and Small Areag,--h
report for each State, +the District of Columbia,
Virgin Islands, Guam, Pusrto Rico, and a U,S, Sum-
mary. 100-percent and sample data.

Volume VII, Housing of Senior Citizens.--To be based
on sample population and housing data.

Volume ITZ, Series HC(2), Metropolitan Housing,~-202
reports, one for each standard metropolitan statis-
tical area with 100,000 inhabitants or more, one
for the United States, and one for each of the nine
geographic regions. To be based on sample data,

Volume IV, Components of Inventory Change.--Part I,
1950 to 1959, in two reports: A, 1950 to 1959 Com-
ponents; B, Inventory Characteristies, Part II,
Series fG(L), 1957 to 1959, in 10 reports, one for
sach of 9 selected metropolitan areas and a report
for the United States by regions., Results of a
sample survey taken as part of the Census of Hous-

ing,

Volume V, Residential Finance.--In two parts, one on
homeowner properties and one on rental and vacant
properties. Results of a sample survey taken as
part of the Census of Housing.,

Volume VI, Rural Housing, Economic Subregions.-~To be
based on gample data. .

Although modern methods permit simultaneous tabu-
lation of a much wider variety and volume of data than
was possible during any preceding census, it was still
necessary to determine the specific items and general
types of information that would be required first and then
gear the processing system to meet these priorities.

The sequence and approximate duration of work on each
of the principal data-processing operations is showninthe
chart in appendix A.

Supplemental Projects

After publication priorities were established, they could
not be changed except for demands of the most urgent kinds,

because preparation of special tabulations, and Sghequlljd
tabulations prepared out of normal sequence, cgul quickly
have resulted in serious disruption Of established proc-
essing operations and in higher costs.

Under the system of electronic data processing used in

the Bureau, the time required between the d;tte of flpal
determination of the exact contents of any gIVen series
of statistical tables and the date by which COmpu.I:er pro-
grams could be written, tested, and tried out varied from
6 months to 1 year or more. The necessily for a !ong
period of planning made imperative (1) firm qem_smns
on content of tabulations, and (2) early determination of
priorities.

However, the data processing of the 1960 populgtxo11
and housing censuses included some supplemental projects
which were recognized as fulfilling impoxtant needs, al_’lda
technical staff of four persons spent full time on pl'annmg,
preparing computer programs, preparing COSL estimates,
and otherwise directing a program of special projects.
Some of the more significant supplemental data—processmg
projects (in addition to research and evaluation stuc'hes
which were carried out separately) were the following:

1. Tabulation of data on citizenship for the State of
New York

2. Tabulation of additional data on race for Hawaii and
Alaska

3. Listing of all ED’s by area name with selected
geographic codes, for users of special tabulations

4, Tabulations making available unpublished data for
100-percent and sample population characteristics
for urban places and minor civil divisions in areas
in which census tracts had not been established

5. Mortality Survey for the National Office of Vital
Statistics.—Match of death certificates issued during
May-August, 1960, to census records, te obtain
and tabulate population characteristics of the de-
ceased persons

6. Mental Health Survey for Maryland and L.ouigiana.--
Match of mental patient records againstcensus data,
to obtain and tabulate population characteristics lor
these persons

7. Tabulation of data on housing unit wvacancies in six
cities in upstate New York

8. Processing data for a special national sample of
600 ED’s through all 100-percent and sample
operations, to obtain advance information on popu-
lation and housing characteristics at the national
level, primarily for use by the Bureau staff for
planning publications

9. Local Housing Survey.—-Tabulations bagsed on the
census data in the regular program plus supple-
mental data on substandard housing obtained for 139
local housing authorities by a special field enu-
meration

10. Hand tally of the number and characteristics of
persons and couples 65 years of age and over in
selected income classes in the State of California

11. Hand tally of place of work, means of transportation
to work, and class of worker, for residents of
Falls Church, Va.

12. Preparation of duplicate computer tapes 1o be used
by a private data-processing organization in pre-
paring cross-classifications for market, economic,
and social research purposes, providing data on
approximately 40 different personal, household, and
housing characteristics for each county, SMSA, and
State in the United States and for the United States
as a whole
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The problem from the point of view of the data-processing
staff was to keep the number of such special projects down
to manageable proportions, to sched'ule them so tha}t tht.lc]ay
caused only a minimum amount of mterfgrenpe with the
processing of the data for the census publications, and to
maintain budgetary and administrative controls to make
sure that these gpecial-purpose jobs were accomplished
within the funds available.

PROBLEMS AND SOLUTIONS

The following were among the most bothersome problems
that had to be dealt with in the course of the data proc-
essing.

Adjustments for Errors in the Field Work

The most common situations resulting from inadequate
enumeration and requiring time-consuming and costly
rectification during data-processing operations are de-
scribed below.

Missing or incorrect designation of block numbers.—

A program for publication of characteristics of housing
units by city blocks for each of 466 cities was made more
difficuit because some of the enumerators failed to indicate
block numbers properly. If the enumerator had failed to
enter a block number, or had entered the same number
for all blocks in his ED, or had entered numbers that were
different from those assigned inadvance by the Bureau, the
computer identified the errors and noted themonthe diary
printout. Corrective action required a time-consuming
clerical comparison of the addresses and block numbers
shown on the original schedules with those indicatedon the
enumerators’ maps, correction of erroneous entries,
and retabularion.

Occupied housing units withno population.—For roughly
one-half of I percent of all households enumerated, bur
for a much larger proportion in certain ED's, it was
found in the early stages of the processing that on the
schedule there was complete information indicating the
existence of an occupied housing unit but no marking that
could be read by FOSDIC in the population section of the
schedule to indicate that there were persons in the housing
unit. After a great deal of study, a revision of the stand-
ard computer program was written to provide for allo-
cation of the population characteristics of another house-
hold recorded elsewhere, in such situation. A Precau-
tionary step was introduced, however, that provided thartif
more than a very small proportion of such allocations
were made by the computer in any one ED, this fact was
to be noted on the diary, and a careful clerical review was
made during diary-review operations. Such a review
included examination of hand-written entries on the
schedule, which FOSDIC and the computer could not read,

and also included examination of entries in the enumerator’s
listing book, Usually itwas possible to determine whether,
in facr, the enumerator had correctly enumerated an
occupied housing unit and failed to get information about
the occupants, or whether thehousing unitwasg in fact vacant
even though perhaps fully furnished. In the case of ED's
where this problem wag important, every reasonable effort
was made 1o determine the correct informarion, have the
schedules corrected if necessary, and have the entire ED

remicrofilmed and reprocessed on FOSDIC and the com-
purter.

Failure to observe ED boundaries.-—Occasionally an
énumerator failed to appreciate the importance of following
ED boundaries, and enumerated some households of one
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ED in the enumeration book for a different ED, or
enumerated two or more ED's in the same enumerarion
book, or redefined houndaries of one or more ED's and
unwittingly violated standard geog.raphlc rules, Any of
these and numerous similar variants could regult in
incorrect population and housing counts for places and
minor civil divisions. Corrective action could sometimes
be taken by matching addresses on the.schedules with
those on listing books and matching them with the ED maps
and with city directories, to discover the correct ED for
each address shown. The data were then transcribed to
a new set of enumeration books which were properly
labeled and identified and then reprocessed. It was
necessary also to expunge the original, erroneous data
from the record, if they had been processed before the
errors were found.

Inadequate enumeration of sample households.--The
existence of underenumeration in a book of sample
schedules for an ED could be most easily determined by
comparing the sample population count on the enumeration
book label with the population count for the same ED as
previously determined from the count of the 100-percent
schedules. Since a 25-percent sample was being used,
the sample count should have approximated one-fourthof
the official 100-percent count. If it was substantially
below this fraction, there was a strong presumption of
underenumeration, and a check of the sample enumeration
book in such casesusually revealed a number of households
for which the only information which appeared had been
transcribed from the 100-percent schedules.

A system was devised by theBureau’s sampling experts,
and pur in effect by the data-processing staff, whereby in
ED’s in which five or more households were found with no
sample data, the 100-percent data already entered for such
households were canceled from the sample, and both
100-percent and .sample data for a household of the same
size in the same ED were substituted. Such cases were
also identified at three different stages in the standard
data-processing operations--during general coding, during
breaker sheet preparation, and during diary review. The
percentage of sample households requiring substitution
was, in general, extremely small. However, ina few cities
there were some areas where the percentage was fairly
high and represented a rather substantial processing job.

The identification, cancellation, and replication neces-
sary to correct for bias in size of household, where it ap-
peared thar the enumerator for some unknown reason had
included an inordinately large number of either very large
or very small households in the sample, were considera-
bly more complex, and were done by sampling statisti-
cians.

Correction of Preliminary and Final Population Counts

One necessary data—processing activity is that of
correcting mistakes in figures after they have been issued.

This type of error was most frequently uncovered after
local officials first received preliminary announcements
of the population of their municipalities.

The most common causes of errors in population counts,
in addition to failure to observe ED boundaries during
enumeration, discussed above, are listed below. Although
some of these were not processing errors, their correction
was an integral part of the pProcessing operation.

1. Failure to include an ED among those totaled to
obtain the total count for the place. This resulted either
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from faulty listings of ED's by place or from clerical
failure to adhere to the correct listings

2. Failure to enumerate a small geographic area such
as an entire city block, or apartment building. This
was rarely identified as a source of difficulty

3, Failure of local officials to notify the Bureau of
the Census of one Or more recent annexations of
territory to a municipality

4, Processing system errors, such as--

a. Failure of FOSDIC to recognize the beginning
of a new ED, with the result that data for that
ED were combined with those for the pre-
ceding ED

b. Substitution of the data on a supplementary
ICR-ED in place of the regular ED (instead
of their being added to the regular ED)
because of computer control tape errors

c. Erroneous identificacion labels which resulted in
accidental subsgtitution, for instance, of data
for an ED in South Carolina for the South
Dakota ED of the same number

d, A fault in the computer program used

o

. Failure to microfilm several pages of an
enumeration book or, in a few cases, even an
entire book

A number of the types of error mentioned involved
problems of boundaries. The total process of getting a
final set of correct geographic areas for publication of
results required as many as 25,000 corrections, modi-
fications, and revisions to the geographic identifications
established prior to the census or resulting from errors
made during the census.

The processes required to correct the errors varied
according to the type of error and the status in the
processing of the ED affected. In some cases minor
clerical changes were required, but in other instances
the simplest and easiest method to correct anerror was a
complete new computer run of all tables for an entire
State,

Coding Problems for Industry and Occupation Items

Early in the industry and occupation coding operation,
it became apparent that the backlog of coding problems
which required the attention of coding specialists was
building up to proportions which would interfere with the
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??w. of completed work to the next operation, the micro-
iiming. The problem was attacked in two ways:

1. By speeding up the processing of referrals in the
Prqblem Referral Pool. This was accomplished in part
by issuing instructions to limit the extent of research
work done -and the extent of reference sources used.
Other actions were taken to reassign some of the more
routine work to less skilled personnel who could, for
example, mark the FOSDIC circles after the appropriate
codes had been assigned by the Technical Assistants.

2. By limiting the number of problem referrals sent to
the Problem Referral Pool for solution. Coding su-
pervisors were assisted by roving Technical Assistants
in on-the-spot resolution of problems. Selected non-
qualified coders with good records were assigned to
“judgment coding sections” to which only qualified
coders had previously been assigned. Revised rules
were issued to coding clerks to code as “NA" (not
available) a selected list of vague occupation entries,
since the Technical Assistants, after review of these
problems, could not assign a more accurate code to these
cases.

The prompt remedial actions described above, plus
the rapid qualification of coders early in theoperation and
a relatively small loss of trained coders until much later
in the coding operation, avoided any further serious
accumulation of the coded enumeration books prior to
microfilming.

In the course of the qualification of the industry and
occupation coders, it was found that the error rate for
the operation was well above the anticipated level. Anal-
ysis of the causes of these high error rates established
the fact that this was partially due to the inclusion of
errors which did not affect the outgoing quality (because
the coder had referred the case as a problem, or because
in cases where the coders failed to enter the NA code,
blanks were treated as NA's by the computer).

To reduce the impact of the high industry and occupation
coding error rates on relatively small tabulation areas, a
system was introduced to locate “bad lots” of coded
work so they could be reverified. The weekly error rates
were reviewed to identify coders with high error rates.
Of the ED's processed by these coders, the ones with
errors were reviewed ona 100-percent basis and all errors
found were corrected. If many errors were found, the
other ED's processed by the same coder were also verif@ed
and corrected on a 100-percent basis. The enumeration
books for the corrected ED’swere remicrofilmed and the
data were put through FOSDIC and the computer again.
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