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EXECUTIVE SUMMARY

This report presents the results of the 2010 Census Coverage Measurement Initial Housing Unit
Independent Listing, Matching, and Followup Operations. The results are from an operational
standpoint and are not the final Census Coverage Measurement estimates of coverage. These
Census Coverage Measurement Operations built the address list later used for the Census
Coverage Measurement Person and Final Housing Unit operations and provided initial data for
housing unit estimation. The 2010 Census Coverage Measurement survey operations were
conducted in the survey sample areas in the United States, including Puerto Rico, but excluding
Remote Alaska. The only living quarters in scope for the survey operations were housing units;
that is, group quarters were excluded. There are four components to the Census Coverage
Measurement Initial Housing Unit Independent Listing, Matching, and Followup Operations —
Independent Listing, Initial Housing Unit Computer Matching, Initial Housing Unit Clerical
Matching, and Initial Housing Unit Followup.

During Independent Listing, conducted in the United States and Puerto Rico in the fall of 20009,
listers canvassed each block cluster assigned, which consists of one or more contiguous census
blocks, and independently listed all housing units and units that could become housing units by
Census Coverage Measurement Person Interview Day in August of 2010. Listers also map
spotted each unit they listed and updated maps by adding and deleting streets on paper maps,
when necessary. Once the listing was complete, Dependent Quality Control listers recanvassed a
sample of addresses in each block cluster during the Dependent Quality Control operation to
check the listers’ work. The data collected were keyed at the National Processing Center in
Indiana.

In September 2009, the Census Bureau launched an initiative to reduce nonsampling error in the
Census Coverage Measurement program. In order to do so, the sample size for operations after
the Independent Listing was decreased and resulting surplus funds from the reduced workload
were put towards approaches to reduce the nonsampling error. Independent Listing was in the
field at the time discussions about this initiative started, therefore no change was made to the
Independent Listing sample.

As a result of the sample reduction, in addition to the pre-specified subsampling of small block
clusters which occurred before Initial Housing Unit Computer Matching, the sample clusters
were reduced from 12,364 to 6,416 block clusters. During Initial Housing Unit Computer
Matching, the housing unit addresses in these 6,416 block clusters were computer matched
against the housing units and group quarters addresses in the 2010 Census Universe Control and
Management file within each remaining in-sample block cluster and one ring of surrounding
blocks®. The results of computer matching were preprocessed with clerical matching software to
assign initial match codes to the Census Coverage Measurement and census

addresses. Addresses were assigned one of four initial/computer match codes: match, possible
match, nonmatch, and duplicate.

! Surrounding blocks include all blocks that are in the first ring of census collection blocks surrounding a block
cluster. (Blocks in the first ring share one or more geographic points with the block cluster.) Any land block
completely enclosed by blocks that are in the first ring, is also considered to be a surrounding block.
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During Initial Housing Unit Before Followup Clerical Matching, the National Processing Center
matching staff used computer-assisted clerical matching techniques, along with Census Coverage
Measurement and census maps, to attempt to match addresses presented to them after
preprocessing? of the Initial Housing Unit Computer Matching results. In addition, the matching
staff searched for possible duplicate addresses in the census or Census Coverage Measurement
files. A technician first coded each case flagged for review and then a sample of the cases was
reworked for quality control by the matching analysts (a higher level of matching staff).

Analysts also worked more difficult cases referred to them by the technicians. Cases that
remained unresolved were eligible for Initial Housing Unit Followup. The Initial Housing Unit
Followup operation attempted to collect additional information to resolve discrepancies between
the survey and census listings, and between census or survey possible duplicates. In Initial
Housing Unit After Followup Clerical Matching, the matching staff reviewed the followup data
to make several important decisions, including: determining if records were duplicated;
determining whether or not the address was a housing unit at the time of Initial Housing Unit
Followup; identifying addresses that were incorrectly geocoded; verifying possible matches; and
identifying additional matches. The results of this operation were files containing the final Initial
Housing Unit match codes for Census Coverage Measurement and census housing units in the
sample block clusters.

All Census Coverage Measurement field operations were managed from the 12 Regional Census
Centers. Overall the field and matching operations for the 2010 Census Coverage Measurement
Initial Housing Unit Independent Listing, Matching, and Followup operations were on schedule,
although some special arrangements had to be made to complete the translation of materials for
Puerto Rico operations and finish the followup field work in Puerto Rico. These special
arrangements did not negatively affect any later operations.

Independent Listing

The Independent Listing operation was estimated to cost $19,181,077. The actual cost of the
operation was $15,161,406 that is, it was under budget by $4,019,671 (20.96 percent).
Independent Listing Production was under budget by $4,545,247 (29.16 percent) and
Independent Listing Dependent Quality Control was overspent by $525,576 (14.62 percent).

During Independent Listing production, 2.50 housing units were listed per production hour. For
the Dependent Quality Control operation, the rate was higher at 2.90 housing units listed per
hour. This was 1.46 more housing units per hour than expected (1.44 per hour). So, although
the Dependent Quality Control operation was over budget on an operational cost level, the
operation itself was more efficient than expected. The cost overruns were the result of higher
than anticipated Quality Control workload.

For Independent Listing, the Field Division decided that there was a need for more Crew Leaders
and Field Operations Supervisors and fewer interviewers and Quality Control Checkers than
originally planned. This change was deemed cost neutral and therefore implemented for the

2 The results of computer matching which had linked and non-linked addresses were preprocessed for clerical
matching and assigned one of the four initial match codes — match, possible match, nonmatch, and duplicate.
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operation. Therefore, for Independent Listing, the number of Production and Quality Control
Field Operations Supervisors and Quality Control Crew Leaders trained was about twice the
authorized amounts (215.56 percent, 192.00 percent, and 210.77 percent, respectively).

The total initial Independent Listing workload was 12,364 block clusters with an expected
number of housing units to list of 960,041 housing units. The United States workload was
11,835 block clusters or 95.72 percent of the block clusters and 906,139 expected housing units
or 94.39 percent of the expected number of housing units to list. The Puerto Rico workload was
529 block clusters or 4.28 percent of the block clusters and 53,902 expected housing units or
5.61 percent of the expected number of housing units.

The 12 Regional Census Centers and Puerto Rico received the 2010 Independent Listing
workload on June 30, 2009 as a one-time delivery, about eight weeks before production started.
Each Regional Census Center was instructed to complete the Independent Listing in three
overlapping six-week waves. Regional Census Centers were given guidance to assign
approximately 40 percent of the workload to the first two waves each and the remaining 20
percent of the workload to the third wave.

A total of 892,976 housing units were listed across the United States and Puerto Rico; 58,753 in
Puerto Rico and 834,223 in the rest of the United States. Over half, 503,503 (56.38 percent), of
these housing units listed were single family homes. We listed 342,008 (38.30 percent)
individual multiunit/apartment units, 23,202 (2.60 percent) mobile homes not in a park, 23,544
(2.64 percent) mobile homes in a park and (less than one percent) other units (occupied camper,
tent, van, boat, etc.). Only 1,335 (10.80 percent) of the listed block clusters changed from their
expected size category.

While in 2010 Census Coverage Measurement we listed 892,976 housing units in 12,364 block
clusters, in the 2000 Accuracy and Coverage Evaluation (the comparable survey to Census
Coverage Measurement in Census 2000) we listed more than double that, a total of 2,039,488
housing units in 29,695 block clusters. The difference of listing approximately one million
additional housing units in 2000 is that the initial plans for Census 2000 were to use the results of
the coverage evaluation to adjust the census results. However, in January 1999 the Supreme
Court made a declaration which changed the scope of the coverage measurement program and
resulted in a sample reduction for all Accuracy and Coverage Evaluation Operations after the
2000 listing operation had already taken place (U.S. Census Bureau, 2004). Consequently, the
initial 2010 Census Coverage Measurement sample size requirements were set to similar levels
as the reduced 2000 sample size. The 2010 sample size was later further reduced when
implementing non-sampling error reductions for 2010 Census Coverage Measurement.

Additional results from the 2010 Independent Listing operations follow. During the 2010
Independent Listing, listers were to ask the respondent at each single-unit house and mobile
home or trailer not in a park with a unit status of ‘occupied or vacant and intended for
occupancy’ if there were any hidden housing units at the address. They were to ask, “At
<address>, are there any basement or garage apartments, trailers, or other residences, even if no
one is living there now?” An additional 4,350 potential units were listed by this question.

XV



A total of 15,061 Independent Listing Books were used by the listers to list all the housing units
in the nationwide sample. Over 70 percent of the block clusters needed only one Independent
Listing Book to cover the workload.

A total of 551,820 basic street addresses were recorded in the United States. A basic street
address is the house number and street name or road name portion of an address. A structure
identifier was collected when two or more buildings shared the same basic street address in order
to distinguish them from each other. The use of structure identifier was more prevalent in
noncity-style areas. A total of 29,430 or 5.80 percent of the addresses in city-style areas and
7,802 or 17.54 percent of addresses in noncity-style areas had a structure identifier reported. As
expected, the use of the house number and street name address features was more prevalent in
city-style areas. A total of 493,575 or 97.29 percent of the United States addresses in city-style
areas contained a house number and street name while only 33,140 or 74.51 percent of addresses
in noncity-style areas had this address style.

Of the addresses with a unit status indicated by a lister for the United States and Puerto Rico,
863,242 or 96.73 percent had a unit status of “Occupied or vacant and intended for occupancy.”
Future construction units are captured during Independent Listing to try to capture additional
housing units that may exist on Census Day or by the time of the Census Coverage Measurement
Person Interview takes place that would otherwise be missed. Future construction was indicated
as the unit status of 10,756 housing units, accounting for 1.21 percent of units listed.

Overall, household members provided the information for 47.47 percent or 271,337 of the
housing units listed, proxies provided the information for 29.26 percent or 167,252 housing
units, and managers provided information for 6.48 percent or 37,024 housing units. At
multiunits, listers were instructed to contact an apartment manager when available to get the
housing unit information and if no manager was available, to contact as few household members
as possible to gather the information for all units within the multiunit. For multiunits, 36.68
percent had information collected from managers, 34.03 percent had information collected from
household members, and 18.74 percent had information collected from proxies.

Initial Housing Unit Computer Matching

Addresses from the Census Coverage Measurement Independent Listing and the census
addresses from the Universe Control and Management file were linked in the Initial Housing
Unit Computer Matching operation. However, only those addresses that could be standardized
were eligible for computer matching.

Of all Census Coverage Measurement housing units within the United States (including Puerto
Rico), there were 1,421 (0.27 percent) addresses that could not be standardized for computer
matching.

As for the census housing unit addresses in the survey sample areas, the percent that could not be

standardized was higher. There were 5,403 (1.05 percent) addresses that could not be
standardized for computer matching.
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The computer matching link results were processed by the Housing Unit Matching, Review, and
Coding System to assign match codes to the Census Coverage Measurement and census
addresses. The match codes indicate that the units are matches, possible matches, nonmatches,
or duplicates. The addresses that could not be standardized were coded as nonmatches.

A summary of the processed computer matching results in the survey sample areas is given
below. Note: All counts are unweighted and presented for the United States (including
Puerto Rico). Statements based on these unweighted data should be interpreted purely as
an assessment of the Census Coverage Measurement operations. No statistical testing was
done, nor any inferences to the general population are intended.

Overall, of the 521,649 Census Coverage Measurement housing units, 62.82 percent are
computer matches; 14.01 percent are possible matches; 22.90 percent are nonmatches; and 0.27
percent are duplicate housing units.

Of the 513,813 census housing units in the survey sample areas, 62.53 percent are computer
matches; 13.10 percent are possible matches; 24.22 percent are nonmatches; and 0.15 percent are
duplicates.

For this assessment, census housing units were tabulated by the number of duplicates found per
address. The unweighted results for the U.S. (including Puerto Rico) show that of the 513,813
census housing units in the survey sample areas, 99.67 percent have no duplicates and 0.32
percent have one duplicate, after computer matching. The remaining addresses, with more than
one duplicate, are 0.01 percent of all census housing units.

Initial Housing Unit Clerical Matching

A summary of the clerical matching results for the Census Coverage Measurement and census
housing units is given below. All counts are unweighted® and presented for the United States
(including Puerto Rico).

Clerical matching has two phases: Before Followup Clerical Matching was performed before the
field Housing Unit Followup operation and After Followup Clerical Matching was performed
after field followup. During Before Followup Clerical Matching, National Processing Center
staff reviewed the match codes resulting from computer matching and recoded housing units as
appropriate.

Clerical matchers could enter followup notes to be included as special questions on the Initial
Housing Unit Followup forms. A total of 6,937 notes was entered for Census Coverage
Measurement cases. There were only 107 notes entered for census cases sent to followup. (The
large difference between the numbers of followup notes for Census Coverage Measurement
addresses compared with census addresses is explained by the fact that followup notes for linked
census and Census Coverage Measurement addresses were always entered and stored on the
Census Coverage Measurement address record.)

® Refer to the bolded note given above.
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During After Followup Clerical Matching, National Processing Center staff reviewed the
information from field followup and recoded housing units as appropriate. Clerical matchers
also identified possible duplicate housing units that were not confirmed during Initial Housing
Unit Followup. These duplicates were later sent to Final Housing Unit Followup for
confirmation; 20 were possible Census Coverage Measurement duplicate housing units and 436
were possible census duplicates.

A summary of the progression of resolving the Census Coverage Measurement and census
addresses, from computer matching to Before Followup Clerical Matching to After Followup
Clerical Matching, is provided in the table below. The percentages are based on unweighted*
counts of the Census Coverage Measurement housing units and the census housing units in the
survey sample areas. As shown, the clerical matching operations helped resolve many
discrepancies between housing units in the two programs. In particular, the percent of matched
census records increased substantially by nearly 30 percentage points, from 62.53 percent as a
result of computer matching to 91.64 percent at the conclusion of After Followup Clerical
Matching. However, only 4.98 percentage points were realized in the percent of matches’ as a
result of the Initial Housing Unit Followup and the use of those results in the After Followup
Clerical Matching. On the other hand, given that a major goal of Census Coverage Measurement
was to detect census duplicates, we observed the percent of duplicates among census records in
the survey sample areas increased from 0.15 percent in computer matching to 0.34 percent in
Before Followup Clerical Matching and up to 1.06 percent in After Followup Clerical Matching.

Therefore, we need to consider these results in planning for 2020 Census Coverage Measurement

operations.
Results of Computer and Clerical Matching for Census Coverage Measurement and Census Addresses — Unweighted
Percentages
United States Results Census Coverage Measurement Census
(including Puerto Computer Clerical Matching Computer Clerical Matching
Rico) Matching Before After Matching Before After

Followup Followup Followup Followup

Matches 62.82 87.10 92.16 62.53 86.66 91.64
Possible Matches 14.01 5.43 | Not Applicable 13.10 5.34 |Not Applicable
Nonmatches 22.90 7.38 4.49 24.22 7.66 3.94
Duplicates 0.27 0.09 0.09 0.15 0.34 1.06
Not a Housing Unit®  |Not Applicable 0.00 3.25 |Not Applicable |Not Applicable 3.35

We also tabulated unweighted counts of census housing units by the number of duplicates per
address. Upon completion of Initial Housing Unit Clerical Matching, of the 513,813 census

housing units in the survey sample areas within the U.S and Puerto Rico, 99.01 percent have no

* Refer to bolded note on page xvii.

® This does not include matches that were found for Census Coverage Measurement and census units that are
classified as “not a housing unit.”

® The classification “not a housing unit” was given to a very small number of Census Coverage Measurement units
(those with erroneous map spot numbers) in Before Followup Clerical Matching. The classification “not a housing
unit” did not apply to census units in Before Followup Clerical Matching. Recall that census group quarters from
the Universe Control and Management file were excluded from this evaluation.
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duplicates and 0.94 percent have one duplicate. The remaining census addresses, with more than
one duplicate, account for 0.05 percent of all census housing units.

In addition to the tabulations by match code, we tabulated results by the housing unit status of
the Census Coverage Measurement addresses and the enumeration status of the census addresses.
Each Census Coverage Measurement unit from the Independent Listing was classified as either a
housing unit, potential housing unit’, not a housing unit, a duplicate, geocoding error or
unresolved, based on the match code assigned to the unit at the end of After Followup Clerical
Matching. Each census unit listed on the Universe Control and Management file as a housing
unit within the Census Coverage Measurement sample block clusters was given an enumeration
status of correct enumeration, erroneous enumeration, a duplicate, geocoding error, or
unresolved, based on the match code assigned to the unit at the end of After Followup Clerical
Matching. A unit was classified as unresolved if clerical matching could not confirm the unit’s
status as a housing unit or potential housing unit or could not confirm that it was located in the
sample block cluster.

A summary of the housing unit status for Census Coverage Measurement and enumeration status
for census addresses at the end of Initial Housing Unit operations is given below. The percent of
census units classified as correct enumerations is very high, as was the percent of Census
Coverage Measurement units classified as housing units. Both are over 95 percent.

Of the 521,649 Census Coverage Measurement addresses, 95.24 percent are housing units; 1.10
percent are not housing units; 0.09 percent are duplicates; 1.22 percent are geocoding errors;
2.14 percent are potential housing units; and 0.20 percent are unresolved housing units.

Of the 513,813 census addresses in the survey sample areas, 95.24 percent are correct
enumerations; 3.30 percent are erroneous enumerations; 1.06 percent are duplicates; 0.05 percent
are geocoding errors; and 0.34 percent are unresolved enumerations.

In addition to the census duplicates located in the sample areas, a relatively large number of
census duplicates were found in the surrounding blocks to the sample areas. Upon completion of
Initial Housing Unit Clerical Matching, an unweighted total of 2,221census duplicates were in
the surrounding blocks compared to 5,472 census duplicates in the sample areas.

Initial Housing Unit Followup

The Initial Housing Unit Followup was estimated to cost $20,688,471. The actual cost of the
operation was significantly under budget by $11,826,857 (57.17 percent), costing only
$8,861,614. The Initial Housing Unit Followup and quality control operations were under
budget by $4,689,114 (47.50 percent) and $7,137,743 (65.98 percent), respectively. These
figures do require some context because of workload uncertainty prior to matching. The
Decennial Statistical Studies Division workload estimate prior to matching was 222,690, the
final Initial Housing Unit Followup workload was 125,192. Budget estimates were based on the
Decennial Statistical Studies Division workload estimate which was ultimately 43.78 percent less

" A potential Census Coverage Measurement housing unit is a unit/location that could become a housing unit by
Census Coverage Measurement Person Interview day, for example under construction or future construction.
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than the actual workload. For this reason it is helpful to focus on the cost per case estimate
compared to actual cost per case. An Initial Housing Unit Followup case was expected to cost
$44.33 per case and actually cost $41.39 which is a 6.33 percent difference.

During Initial Housing Unit Followup, 0.74 cases were completed per hour and 0.41 cases for the
quality control operation. Both of these rates were very close to the expected rates.

For Initial Housing Unit Followup, the sample reduction had already been implemented as well
as small block cluster subsampling, therefore the workload included only the 6,416 block
clusters that remained in sample. Consequently, the ratio of trained staff to authorized staff for
Initial Housing Unit Followup was only 68.15 percent. Less than half, 39.07 percent of the
authorized Crew Leader Assistants were trained for Initial Housing Unit Followup and
production Crew Leaders were increased by a third (130.74 percent).

Of the 6,416 block clusters, only 4,932 block clusters required Initial Housing Unit Followup.
The total workload of 125,192 cases was delivered to the 12 Regional Census Centers and Puerto
Rico on a flow basis starting on February 23, 2010 as block clusters completed Before Followup
Clerical Matching. The workload for Initial Housing Unit Followup was determined from the
Initial Housing Unit Matching activities.

There was a lower percentage of followup block clusters in the United States city-style block
clusters, 74.22 percent (or 3,975 block clusters), than in the United States noncity-style block
clusters, 89.27 percent (or 707 block clusters).

Puerto Rico had 35,800, or 20.15 percent, of all addresses requiring followup. This may be
related to the difficulty of matching Puerto Rico addresses.

Each Initial Housing Unit Followup case form could contain one or more addresses to be
followed up. Of the 177,630 addresses requiring Initial Housing Unit Followup, 86,260 or 48.56
percent were Census Coverage Measurement addresses; 78,448 , or 44.16 percent, were census
addresses in the block clusters; 252 or 0.14 percent were census group quarters in the block
clusters; and 12,670 or 7.13 percent were census housing units in surrounding blocks.

Counting both Census Coverage Measurement and census housing units, a total of 46,652
addresses were updated during clerical matching. As expected, most of the address corrections
happened during After Followup Clerical Matching (89.13 percent or 41,581 addresses were
corrected in After Followup Clerical Matching) because Initial Housing Unit Followup
interviewers had indicated the address corrections on the Initial Housing Unit Followup Forms.
There were 23.12 percent (10,788) of the addresses corrected in Puerto Rico, and the rest, 76.88
percent (35,864) of address corrections were in the United States. Note that these address
changes/updates were only made in the clerical matching software. No changes were made to
any official census data.

There were a total of 39 followup form types available that contained questions tailored to
resolve the specific discrepancy in the address list. Overall, most (93.66 percent) of the followup
cases required one of five major form types. The Census Coverage Measurement Nonmatched
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Address Form accounted for 38,489 cases or 30.74 percent of all followup forms; 30.60 percent
of the cases required the Census Nonmatched Address Form; 20.12 percent required the Possible
Census Coverage Measurement-Census Match Form; 7.06 percent required the Surrounding
Block Match Form; and 5.14 percent required the Unit Status Update Form.

Recommendations
Independent Listing

Based on information from interviewer debriefings and Headquarters observations, the collection
of respondent name and phone number in the 2010 Independent Listing Operation made the
respondents reluctant to respond. Therefore, unless it were to be used as a matching variable if
both census and Census Coverage Measurement collected this information in 2020, we need to
consider deleting this requirement for Census Coverage Measurement in the future.

The Independent Listing Books proved to be very bulky and cumbersome. The program should
investigate a smaller, notebook-size listing page or an automated instrument. All the processing,
editing, and keying of the Independent Listing Books could be eliminated if Independent Listing
was automated. An automated instrument could also eliminate or reduce missing data and
eliminate the requirement to key data.

As Census Coverage Measurement staff had to report to Census Bureau Executive Staff by the
three waves of data collection, it is recommended that if waves are used in future Census
Coverage Measurement operations, then they should be part of the automated tracking system
and should be defined in future software requirements.

Initial Housing Unit Computer Matching

In the future, for those addresses that fail standardization for computer matching, consider
looking at the location description fields. A lister may have entered a house number and street
name in the location description fields. Using those fields may give us another chance for a
match or possible match outcome.

Initial Housing Unit Clerical Matching

If we have an automated listing instrument in the future, we should consider moving matching
and followup operations closer to the listing operation. That is, as soon as a block cluster clears
listing, match it, and get it back out to followup (or wait for followup until Census Day if that is
needed for estimation purposes).

We should consider a new approach for clerical matching that puts more reliance on decisions
made by the automated matching system instead of the clerical matchers. For example, ask the
clerical matchers questions like “Are the linked addresses housing units or group quarters?”,
“What’s the housing unit status of the linked addresses?”, “What block are the linked addresses
located in?”” and design the system to use this information to assign the appropriate match,
duplicate, or housing unit status code.
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Initial Housing Unit Followup

In the future, we should plan to have more of the workload available at the start of the followup
operation. This will require a larger schedule gap between the start of the Before Followup
Clerical Matching Operation and the Initial Housing Unit Followup Operation.

During Initial Housing Unit Followup Quality Control we may want to reconsider street-type
errors as critical errors. This could increase the quality control error rate, but when streets are
very close and have similar names, minor changes could cause significant error.

Paper maps proved difficult to use. Future discussions are encouraged to solicit ideas for making
the various types of maps more manageable in size and number and more recognizable from one
another. However, if the questionnaire were to be automated, the maps should also be
automated, hopefully resolving this concern.
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1. INTRODUCTION

1.1 Scope

The primary purpose of this assessment is to provide a record of the results of the 2010 Census
Coverage Measurement (CCM) Initial Housing Unit (IHU) operations and provide information
on how well the staff implemented the data collection, computer matching, and clerical matching
operations. This assessment will provide valuable data for the planning cycle for the 2020
Census and provide information on the successes and any issues encountered with the IHU
operations and impacts to the 2010 CCM Survey.

This assessment documents final volumes/rates and lessons learned for all aspects of the IHU
Operations, including field work data collection and processing (keying questionnaires and
scanning maps at the National Processing Center (NPC)), Computer Matching, Clerical
Matching at the NPC, Cost and Progress (C&P) Reporting, and the software used for IHU
operations, including Coverage Measurement Operations Control System (CMOCS), IHU Data
Output, and the Housing Unit Matching, Review, and Coding System (HUMaRCS).

1.2 Intended Audience

This document is intended to be a review of the 2010 CCM IHU operations and should be used
by anyone wanting to know about the 2010 IHU operations successes and issues. The program
managers and staff responsible for planning the 2020 CCM should use this assessment for
guidance on operational development for the 2020 IHU operations.



2. BACKGROUND

The purpose of the 2010 CCM program is to evaluate coverage error in the 2010 Census in order
to improve future censuses, meaning 2020 and beyond. The CCM is designed to measure the
coverage of housing units and persons in the United States (U.S.) and Puerto Rico, excluding
Remote Alaska; and also excluding group quarters (GQs) and persons residing in GQs. The
CCM provides estimates of the net coverage error and the components of coverage error,
including omissions and erroneous enumerations. Since the CCM is an evaluation, its results
will not affect the 2010 Census.

The 2010 CCM is a large, complex survey conducted independently of the census. The CCM
includes five sampling activities, five data collection activities, six matching activities, and
separate estimation of the national housing unit coverage and coverage of the U.S. population as
of April 1, 2010. There are seven separate operation and system plans that describe the entire
CCM process:

CCM Sample Design Operation

CCM Independent Listing Operation

CCM Initial Housing Unit Matching and Followup Operational Group
CCM Person Interview Field Operation

CCM Person Matching and Followup Operational Group

CCM Final Housing Unit Matching and Followup Operational Group
CCM Estimation Operation

The CCM IHU Operations built the address list for further CCM operations and provided data
for housing unit estimation. There are four components to the CCM IHU Operations —
Independent Listing (IL), IHU Computer Matching, IHU Clerical Matching, and Initial Housing
Unit Followup (IHUFU).

During IL, scheduled from August 28, 2009 to December 12, 2009 and conducted in the United
States and Puerto Rico, listers canvassed each block cluster assigned, and independently listed in
paper Independent Listing Books (ILBs) all housing units and units that could become housing
units by the time of the CCM Person Interview (PI) scheduled from August 14, 2010 to October
16, 2010. Listers also map spotted each unit they listed and updated CCM maps by adding and
deleting streets on paper maps. Once the listing was complete, Dependent Quality Control
(DQC) listers recanvassed a sample of addresses in each block cluster during the DQC operation
to check the listers” work. If the block cluster failed the DQC, it was completely reworked. The
ILBs and maps also had office edits and Crew Leader (CL) edits conducted before they were sent
to the NPC for keying and scanning.

During IHU Computer Matching, conducted by the Decennial Statistical Studies Division
(DSSD), the file of housing unit addresses listed by CCM was computer matched against the list
of housing units and GQ addresses in the 2010 Census Universe Control and Management
(UC&M) file within each sample block cluster and one ring of surrounding blocks. The results
of computer matching were preprocessed with clerical matching software to assign initial match
codes to the CCM and census addresses. Addresses were assigned one of four initial/computer
match codes during computer matching: match, possible match, nonmatch, and duplicate. Also,
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under the auspices of computer matching, the Geography Division (GEO) identified the blocks
surrounding all block clusters and delivered those to the various areas that needed them for later
processing.

During CCM IHU Before Followup (BFU) Clerical Matching, the NPC matching staff used
computer-assisted clerical matching techniques, along with CCM and census maps, to attempt to
match addresses presented to them from the IHU Computer Matching. In addition, the NPC
matching staff also searched for duplicate addresses in the census or CCM files. Cases that
remained unresolved following this operation were eligible for IHUFU. In CCM IHU After
Followup (AFU) Clerical Matching, the NPC matching staff used the results of the IHUFU
(using the completed paper questionnaires) to attempt to code addresses needing additional
information. The result of this operation was files containing match codes for CCM and census
housing units in the sample block clusters. The computer-assisted clerical matching used the
HUMaRCS computer-assisted software.

During CCM IHUFU, interviewers collected additional information for addresses unresolved
after the IHU Computer and BFU Clerical Matching operations. The CCM IHUFU operation
attempted to collect additional information that might allow a resolution of match codes for any
differences between the IL results and the Census UC&M file and also to resolve potential
duplicates. The IHUFU data collection forms were created via Docuprint technology. The
questions included for each followup case varied depending upon the reason the case was being
sent to followup.

21 CCM Sampling

The CCM primary sampling unit is a block cluster, which consists of one or more geographically
contiguous census blocks. Block clusters were formed to balance statistical and operational
efficiencies. A stratified sample of block clusters was selected for each state or state equivalent.
An independent address list was created for each CCM sample block cluster. This was expected
to result in listing approximately one million addresses for the U.S. and Puerto Rico. A double-
sampling design was used for small block clusters. This entailed selecting a larger sample of
small block clusters for which an independent address list was created, and then later selecting a
subsample of these block clusters to remain in sample based on additional information. After a
confirmed set of potential housing units was determined through the IHU Matching and
Followup, the P-sample housing units were identified. In block clusters with a large number of
housing units, a subsample of contiguous housing units was selected for the P sample. This
achieved manageable field workloads for the CCM PI and Person Followup (PFU) without
having a big impact on reliability.

The source of the E-sample housing units was the Census Unedited File. In block clusters with a
large number of census units, a subsample of contiguous census housing units was selected,
attempting to geographically overlap the P and E samples.



2.2 The Recommendation to Reduce Nonsampling Error in the 2010 Census Coverage
Measurement Program

In September 2009, we implemented an initiative to reduce nonsampling error in the CCM
program. To implement the required changes without requiring additional funds, the sample size
for operations after the CCM IL was decreased and resulting surplus funds from the reduced
workload were put towards approaches to reduce the nonsampling error. CCM IL was in the
field at the time the initiative was put in place, and therefore no change was made to the IL
sample.

To appropriately reduce the sample while maintaining appropriate controls, the DSSD
recommended reducing the P sample from 300,000 housing units in the U.S. and 15,000 in
Puerto Rico to about 170,000 housing units and 7,500 housing units, respectively. Under this
plan, the original sample sizes for Hawaii and for American Indian Reservations were unchanged
to help the reliability of the two relatively small race domains: (a) Native Hawaiians and Pacific
Islanders, and (b) American Indians living on reservations. The remaining housing unit sample
was reduced, with the restriction imposed of a minimum target sample size of 1,000 housing
units per state, by dropping whole block clusters from the initial sample.

Based on the initiative, the proposed major changes to the CCM IHU operations included the
following:

Higher field work Quality Control (QC) rates for IHUFU — By increasing the QC rate, a higher
quality product can be expected. Initially the sample size for QC was approximately 10.0
percent of all sample case forms over all block clusters, with an average outgoing quality limit
(AOQL) of 6.7 percent on a case form basis. The revised plan had a sample size for QC of
approximately 15.9 percent of all sample case forms over all block clusters, with an expected
AOQL of 4.0 percent on a case form basis.

From the results in the IHUFU Quality Profile, the calculated incoming sample error rate
estimates that 8.83 percent of the total followup cases contained one or more critical errors
before the QC check with a 90 percent confidence interval (8.58 percent, 9.09 percent). The
calculated outgoing error rate estimates that 0.28 percent of the total followup cases remained in
error after the QC Check and rectification with a 90 percent confidence interval (0.18 percent,
0.38 percent). This estimated outgoing error rate is well below the desired AOQL of 4.0 percent
(Cecchi, 2011).

Extra Observations for IHUFU Interviewers — An extra observation was to be conducted on each
interviewer approximately two weeks after the Initial Observation. Initial Observations were a
continuation of training, rather than a test of the interviewer’s ability. The CLs or Crew Leader
Assistants (CLAS) observed each interviewer perform all or part of the interviewing of a block
cluster to ensure interviewers (both production and QC) knew how to complete the IHUFU cases
correctly and provide individual feedback to interviewers to correct erroneous actions and
continue correct actions.




Operationally, implementing the extra observations did not work well, because most regions ran
out of work before they could get the extra observation done. This was probably due to the
smaller workload and short duration of IHUFU.

Higher clerical matching review rates and analyst spot checks for IHU Matching — This
increased the review rates of technicians’ work by the analysts for clerical matching operations
and added a review of the work of the less experienced analysts to ensure higher quality data.
The initial plan included a Sample Dependent Verification of technician’s work, where an
analyst would rework the address records in one of six block clusters (revised to one of four
block clusters) making up a batch having an AOQL of approximately 4.0 percent (revised to 3.5
percent) on an address record basis for each of the IHU Clerical Matching operations. In actual
production, the batching included three clusters instead of four (per DSSD manager’s decision)
and analysts reworked one of three block clusters to ensure even better quality.

Smaller employee-to-supervisor ratios for field operations —The initial plan was to have eight
interviewers/QC Checkers supervised by each (QC) CL, six CLs supervised by each Field
Operations Supervisor (FOS), and four QC CLs supervised by each QC FOS. The revised plan
was to have six interviewers supervised by each CL, four CLs supervised by each FOS, and two
QC CLs supervised by each QC FOS. This should have ensured greater control over the quality
of the field work by allowing more monitoring of work at each level.

It is difficult to measure if this actually helped improve quality, but based on feedback from
regional managers, it depended on the region and proximity of staff. If all the crew members
were concentrated in one area, as in smaller geographic regions, it seemed to work because staff
could meet daily. In the larger regions the staff was very decentralized, so it made meeting
difficult.

Paired interviewers for the IHUFU operation — IHUFU was a difficult task for the interviewers.
Although there was a questionnaire with scripted interactions with the respondents, there was a
large amount of spatial work to be done in reconciling the two lists of addresses (CCM and
census) using the pairs of maps. In addition, locating units could have been difficult since the
interviewers were often following up on difficult units. The paired interviewers worked together
in locating units and reconciling the addresses with the spatial data. This was used optionally,
especially in unsafe areas and on tribal areas. When used, regional managers seemed to think it
was beneficial.

For more information on the initiatives to reduce nonsampling error in CCM, please see
Whitford, 20009.

2.3 Independence

A requirement to be able to use dual system estimation for producing the CCM coverage
estimates is that census and CCM operations must be independent. Independence requires that
the areas in the CCM sample remain unknown to the census. If those areas were to be known,
and the census staff then treated those areas differently from the areas not selected for CCM, the
CCM results could be compromised. Also, CCM staff cannot work for CCM in areas where they



had previously worked in other similar census operations. For example, a lister in IL could not
work in the same block cluster they worked during Census Address Canvassing.

All Regional Census Center (RCC) CCM staff had access to CCM sample information.
However, once they had access to the sample information, these RCC CCM staff could not later
work on any non-CCM census operations. This applied to field staff and office staff.

Strict procedures were followed during the CCM field operations to ensure independence was
not violated. Please see Monaghan, 2008 for more information on the independence rules. The
rules listed in this memorandum also include some provisions to ensure that CCM staff were not
allowed to work QC operations in any geographical area where they had worked in the CCM
production operation (e.g., a lister could not work IL and IL DQC in the same area.)

2.4 2010 Census Cycle Testing
2.4.1 2006 Census Test for Coverage Measurement

CCM operations were not part of the 2004 or 2005 Census Tests. Testing for CCM began in the
2006 Census Test and continued with the 2008 Dress Rehearsal; however the amount of testing
was limited. The sole purpose of coverage measurement in 2006 was to develop and test the
CCM survey person phase operations — data collection and matching — with an aim at improving
coverage measurement methods. The 2006 CCM plans included conducting an evaluation on
whether the new methods were successful in determining a person’s Census Day residence. No
testing of the CCM housing unit phase operations was conducted. The coverage measurement
survey for the 2006 Census Test was not designed to evaluate the coverage of the 2006 Census
Test.

2.4.2 2008 Census Dress Rehearsal Census Coverage Measurement Independent Listing

Originally the plan was to do a complete dress rehearsal of all CCM person and housing unit
operations in 2008 (Vitrano, 2007a). Due to budget shortfalls while the Census Bureau was
operating under a continuing resolution at the start of the 2008 fiscal year, it became necessary to
cancel many census and CCM operations for the Dress Rehearsal and delay Census Day to May
1, 2008 (Vitrano, 2007b). Additionally, the Census Bureau decided to descope CCM from the
Field Data Collection Automation (FDCA) contract to reduce risk to the 2010 Census operations.
The Census Bureau’s Technologies Management Office (TMO) was tasked with the
responsibility for the CCM field data collection systems and software development, known as
CMOCS, as well as with developing the CCM PI and Reinterview automated data collection
instruments (see Angueira 2008). The only CCM operations included in the 2008 testing were
the IL, IHU Computer Matching, and IHU BFU Clerical Matching. The results of this test
allowed the Census Bureau to develop, refine, and improve our IL processes and procedures for
a more accurate decennial census.



2.4.3 2008 Census Coverage Measurement Initial Housing Unit Computer and Before
Followup Clerical Matching

The CCM IHU Computer and BFU Clerical Matching operations were also tested for the first
time in the 2010 Census life cycle as part of the 2008 Census Dress Rehearsal during the spring
of 2008. During CCM IHU Computer Matching, the keyed file of housing unit addresses
developed during CCM IL was computer matched against the Dress Rehearsal UC&M file of
census housing unit addresses within each sample block cluster and one ring of surrounding
blocks. Addresses were assigned one of three possible outcome codes during computer
matching: matched, possibly matched, and not matched.

During CCM IHU BFU Clerical Matching, the NPC matching staff used computer-assisted
clerical matching techniques, along with CCM and census maps, to attempt to match addresses
presented to them from the IHU Computer Matching. In addition, the NPC matching staff also
searched for duplicate addresses. Cases that remained unresolved following this operation were
eligible for IHUFU. The computer-assisted clerical matching used the HUMaRCS. It should be
noted that due to budgetary constraints, matching staff for the Dress Rehearsal only consisted of
analysts, rather than technicians and analysts as was previously designed and implemented for
the 2010 Census.

2.4.4 2008 Census Coverage Measurement Initial Housing Unit Followup and After
Followup Matching Mini-Operational Test

The IHUFU operation had not been previously tested in the 2010 Census lifecycle. The CCM
Housing Unit data collection and matching activities for the 2010 Census was to be conducted in
the 2008 Census Dress Rehearsal, but since this was also descoped from Dress Rehearsal, DSSD
sponsored a reduced-scope field test for IHUFU instead. This mini-IHUFU test was conducted
to assess the appropriateness of the questionnaire changes from 2000 and to determine if any
additional changes were required for the 2010 Census IHUFU questionnaire or for the 2010
IHUFU interviewer training and procedures.

The mini-IHUFU field test was conducted from June 9, 2008 through June 20, 2008 in the Dress
Rehearsal sites: San Joaquin County, California, and South Central North Carolina. In North
Carolina, eight interviewers completed 29 block clusters and partially completed two block
clusters. In California, seven interviewers completed 29 block clusters and partially completed
two block clusters. Due to time constraints, only 15 of the 29 completed block clusters in North
Carolina and 19 of the 29 completed block clusters in California underwent QC. The block
clusters selected for the mini-IHUFU operational test were block clusters that would have gone
for IHUFU had the operation occurred. However, the block clusters containing the following
types of housing units were targeted for this test as they contained cases for which the most
changes had been done to the questionnaire since 2000:

e Possible GQs

» Two duplicate addresses (CCM and/or census)

» Possible matches

* Analyst special question

» Matches to a surrounding block requiring confirmation



CCM Regional Managers traveled to Headquarters and the NPC to train Headquarters and the
NPC staff to be interviewers for the mini-IHUFU and QC operations. Support staff or
employees unfamiliar with the IHUFU operation were recruited to be interviewers. A qualitative
interviewer, that is, someone familiar with the IHUFU questionnaire and the goals of the
operation, including staff from DSSD, Decennial Management Division (DMD), and Field
Division (FLD), accompanied each interviewer. The qualitative interviewers observed the
operations, reported on what went well, and identified any areas of concern with the instrument,
training, or materials. In addition, interviewers conducted QC of other interviewer’s work to test
changes incorporated for the IHUFU QC since 2000. The changes included a modification to the
QC sampling so every block cluster was quality checked, and the QC interviewer had to make a
determination on whether a block cluster passed or failed QC.

Note that although the test followed essentially interviewer field operations as planned for the
canceled Dress Rehearsal (and 2010) IHUFU, we did not have the field data collection control
systems in place. Therefore, no field test of these control systems was undertaken. Neither was
the work of other field staff (CLs, CLAs, etc.) reviewed. Following the completion of the field
test, the completed forms were keyed into a spreadsheet and scanned at the NPC for analysis. In
addition, the forms were used to conduct a mini-operational test of the IHU AFU Clerical
Matching Operation in July 2008. In the CCM IHU AFU Clerical Matching, the NPC matching
staff used the results of the IHUFU (using the completed paper questionnaires) to attempt to
match unresolved addresses. The result of this operation was a file containing match codes for
CCM and census housing units in the sample block clusters. For more information on the
findings of the IHUFU mini-operation test, see Donnalley, 2008a.

Please see Appendix C for information on the Software and Systems used during IL, IHU
clerical matching, and IHUFU.



3. METHODOLOGY

3.1  Questions to be answered

The following is the list of questions that will be answered by this assessment. The focus of this
assessment is to document how efficient the IHU operations were and to indicate how well the
operations did collecting the information needed to make CCM a success.

3.1.1 Schedule — How did actual start and completion dates compare to planned start and
completion dates?

Data from the Decennial Master Activity Schedule (MAS) were used to assess how the IHU
operations actual dates compared to planned dates.

3.1.2 Costs — Were the field operations over or under budget?

The C&P system was used to assess how the actual field operational costs compared to the
budgeted costs.

3.1.3 What was the single unit of work production rate (either housing units listed or
followup cases completed per hour)?

C&P data were used to analyze the effort required to complete a single unit of work (either a
housing unit listed or followup case completed) in terms of work hours and mileage charged.

3.1.4 Staffing — What was the number of field staff authorized and trained?
Staffing authorizations provided an upper limit for hiring in each RCC. RCC staff was then able
to hire for each position at their discretion based on regional implementation plans. We will

present the difference between the staffing authorizations and hired staff.

Independent Listing

3.1.5 What was the Independent Listing initial workload?

Using information from the CCM National Sample Block Cluster Data File, we present the block
clusters, collection blocks, and expected housing unit workloads for Independent Listing.

3.1.6 How was the Independent Listing workload distributed?
Using information from the cover page of ILBs which showed when a case was assigned and

completed, we will look at the distribution of when block clusters were completed and the
duration of time to complete.



3.1.7 What was the total number of block clusters listed, by number of units listed in each
block cluster and number of expected units per block cluster?

The CCM sample was selected based on an expected housing unit size for each block cluster.
Using data from the IL Verified Data File and the CCM Sample Design file (version 3) we show
how the actual listing of housing units compared to the expected housing unit count.

3.1.8 How many total units, multiunits, and mobile home parks were listed in each block
cluster?

The CCM Verified Data File was used to show how many of each type of housing unit were
collected in the CCM block clusters.

3.1.9 How many housing units and block clusters were listed in the 2010 Census and
Census 20007

Data from the 2010 CCM IL Verified Data File and the 2000 A.C.E. Sample Design File Version
5 were used to compare the 2000 and 2010 IL Operation results.

3.1.10 What were the responses to the Independent Listing coverage question?

CCM attempts to collect hidden housing units by asking a respondent at each housing unit, “At
<address>, are there any basement or garage apartments, trailers, or other residences, even if no
one is living there now?” Using the responses to this question from the IL Verified File, we
present the number of potential additional addresses collected by CCM.

3.1.11 For U.S. addresses, how often was the structure identifier used, how many addresses
were listed with a house number/street name, and how many were listed without a
house number/street name?

The intent of the IL Operation was to collect as much address information as available for a
housing unit to enable an interviewer to return to that housing unit during the PI operation.

Some addresses, especially in rural areas, do not have typical house number and street number
address structure. The structure identifier was added as an address component for the 2010 CCM
to help distinguish between two housing units sharing the same address. The 2010 CCM IL
Verified File was used to show the number of addresses that had structure identifier completed
and the number of housing units with and without house number and street name.

3.1.12 How often was each of the Puerto Rico specific address fields used?
Puerto Rico addresses have additional features compared to U.S. addresses. This question will

look at the Puerto Rico address components collected to determine how well CCM collected
complete addresses in Puerto Rico.
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3.1.13 How many block maps were multi-sheeted?

Listers were given block maps to map spot each housing unit within a block cluster. Due to size

of some areas, these maps had to be multi-sheeted, being burdensome to interviewers. We
present the number of times maps were multi-sheeted.

3.1.14 How many maps were scanned, by type of map (block map, index sheet, sketch map,

etc.)?

After the IL operation, maps were scanned at the NPC. This question presents how many block

maps, index maps, and sketch maps were scanned.
3.1.15 How many Independent Listing Books were used?

Data from the 2010 CCM IL Verified Data File were analyzed to show the distribution of
number of listing books needed to list each block cluster.

3.1.16 What was the housing unit status distribution?

Listers were required to indicate one of eight possible unit statuses at each housing unit listed.
The unit statuses were:

1 — Occupied or vacant and intended for occupancy

2 — Under Construction

3 — Future Construction

4 — Unfit for habitation

5 — Boarded up

6 — Storage of household goods

7 — Empty trailer lot/site

8 — Other

We show the distribution of unit status for the housing units listed.

3.1.17 What was the respondent type distribution?

For each housing unit listed, listers were required to indicate if they received the housing unit
information from a household member, proxy, manager, or by observation. We present the
distribution.

3.1.18 What is the distribution of the block clusters with zero housing units?

Some block clusters contain more than one block. We present the number of single-block

clusters that had zero housing units listed, as well as the number of blocks within multiple-block

clusters that had zero housing units listed.

11



3.1.19 Initial Housing Unit Computer Matching

Data from the following file were used to analyze all IHU Computer Matching questions: 2010
CCM Sample Design File (Version 3). This file contained one record for each block cluster in
the original CCM sample which reflects the sampling results through the selection of the Pl
sample housing units after the sample reduction. Record count: 12,364

We indicate for each question below what other information was used.

(@)

(b)

(©)

How many units were computer matched, possibly matched, or remained
nonmatched between the Census Coverage Measurement Independent Listing and
the Universe Control and Management? file?

How many duplicates did the computer find within the Census Coverage
Measurement Independent Listing, within block cluster?

How many duplicates did the computer find within the Universe Control and
Management file?

Data from the following files were used to analyze these questions: 2010 HUMaRCS
database tables — IL Address, Census Address, IL Coding History, and Census Coding
History.

The results are given by type of structure for both CCM and census for matches, possible
matches, nonmatches, and duplicates.

What is the distribution of duplicates found by computer matching per Census
address?

Data from the following files were used to analyze this question: 2010 HUMaRCS
database tables — Census Address and Census Coding History.

The results are given for census duplicates by total, none, one, two, or three or more
duplicates.

How many addresses could not be standardized for computer matching?
Data from the following files were used to analyze this question: 2010 HUMaRCS
database tables — Cluster Control, IL Address, and Census Address, and 2010 CCM and

Census Files sent to the computer matcher.

The results are given by type of structure for both CCM and census.

8 CCM IHU Matching uses the Census UC&M file as it stands at the time of computer matching. This document
will refer to the extract of the file as the “UC&M.”
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3.1.20 Initial Housing Unit Clerical Matching

Data from the following file were used to analyze all IHU Clerical Matching questions: 2010
CCM Sample Design File (Version 3). This file contained one record for each block cluster in
the original CCM sample which reflects the sampling results through the selection of the Pl
sample housing units after the sample reduction. Record count: 12,364

We indicate for each question below what other information was used.

(@)

(b)

(©)

How many units were clerically matched, possibly matched, or remained
nonmatched between the Census Coverage Measurement Independent Listing and
the Universe Control and Management file?

How many duplicates did the clerical matchers find within the Census Coverage
Measurement Independent Listing, within block cluster?

How many duplicates did the clerical matchers find within the Universe Control and
Management file, by whether the duplicate is located within the block cluster or the
surrounding blocks?

Data from the following files were used to analyze these questions: 2010 HUMaRCS
database tables — IL Address, Census Address, IL Coding History, and Census Coding
History.

The BFU and AFU results are given by type of structure for both CCM and census for
matches, nonmatches, duplicates, and not a housing unit. BFU results are also given for
possible matches.

What is the distribution of duplicates found per census address?

Data from the following file were used to analyze this question: 2010 HUMaRCS
database tables — Census Address.

The results are given for census duplicates by total, none, one, two, or three or more
duplicates.

What is the housing unit status assigned for each unit (e.g., housing unit, potential
housing unit, erroneous enumeration, duplicate, geocoding error, unresolved)?

Data from the following files were used to analyze this question: 2010 HUMaRCS
database tables — IL Address and Census Address.

The results are given by type of structure for both CCM and census for housing units,

potential housing units, not a housing unit, geocoding errors, unresolved housing units,
and duplicates.
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(d)

()

()

(9)

(h)

How many block clusters skipped Before Followup Clerical Matching, by size of
block cluster?

Data from the following files were used to analyze this question: 2010 HUMaRCS
database tables — Cluster Control and Cluster Stage.

The results are given by block cluster size for the number of block clusters that skipped
BFU Clerical Matching and went to IHUFU or skipped BFU Clerical Matching and went
to AFU Clerical Matching.

How many block clusters skipped all matching, by size of block cluster?

Data from the following files were used to analyze this question: 2010 HUMaRCS
database tables — Cluster Control and Cluster Stage.

The results are given by block cluster size for the number of block clusters that skipped
all matching.

How many followup notes did clerical matchers enter?

Data from the following files were used to analyze this question: 2010 HUMaRCS
database tables — Cluster Control and Followup note.

The results are given for both CCM and census.
How many block clusters went to outlier review?

Data from the following files were used to analyze this question: 2010 HUMaRCS
database tables — Cluster Control and Cluster Stage.

The results are given by counts of block clusters that went to outlier review.

How many duplicates were found in After Followup Clerical Matching that need to
be reviewed in final housing unit operations?

Data from the following files were used to analyze this question: 2010 HUMaRCS
database tables — IL address and Census.

The results are given for both CCM and census.

Initial Housing Unit Followup

3.1.21 How was the Initial Housing Unit Followup workload distributed?

Using information from the HUMaRCS block cluster control file on when cases were checked
out and checked in at the NPC, we will look at the distribution of when block clusters were
completed and the duration of time to complete.
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3.1.22 How many block clusters and units were sent to Initial Housing Unit Followup?

Block clusters and addresses needing followup were determined in BFU Clerical Matching.
Using data from the HUMaRCS cluster control and IHUFU forms list history table, we will
provide the counts and distributions of block clusters and addresses that went to followup.

3.1.23 How many units required an address correction during Initial Housing Unit
Clerical Matching?

Using data from the IL Address and Census Address Tables, we will provide addresses that
required updates in either BFU or AFU Matching.

3.1.24 How many Initial Housing Unit Followup case forms were created?

Addresses requiring followup were sent to followup on one of 39 forms containing questions
tailored to resolve the discrepancies in the address list. Using data from the IHUFU forms list
history table, we present the distribution of cases by type of followup form.

3.2 Methods

The assessment questions listed in Section 3.1 were answered by gathering and/or tallying
information from the IHU operations production files, C&P reports, Decennial MAS data,
Staffing tallies, Lessons Learned, and debriefings. All results are based on unweighted data and
should be interpreted solely as an assessment of the CCM operations. No weighted data are
included in this report. No statistical testing was done, nor any inferences to the general
population are intended. The results from the CCM matching operations do not represent the
final CCM estimates of coverage.

The data are presented as totals and shown by Stateside and Puerto Rico. Some Stateside
statistics are also shown by RCC totals. When appropriate, results are presented by type of
structure (single unit, multiunit, trailers within and outside of a park, other); Address Type
Cluster Group Recode; size of structure; stage of clerical matching (BFU and AFU); whether
IHUFU was needed or not for a unit; and CCM units compared with census units. The address
type cluster group recode consists of either city-style addresses or noncity-style addresses. A
U.S. block cluster was coded as noncity-style where at least one collection block (1) is contained
within a remote update/enumerate type of enumeration area (TEA), (2) contains rural route
addresses, (3) contains location descriptions and incomplete records, (4) comes from mixed
address areas with some delivery sequence file (DSF)® coverage, (5) is 100 percent city-style but
with no DSF coverage, (6) and/or contains business addresses with no DSF coverage (Whitford,
2009a). The remaining U.S. block clusters were coded as city-style. All Puerto Rico block
clusters were coded as noncity-style. A summary of the data used is provided in this section.

® The DSF is a computerized file containing all delivery point addresses serviced by the United States Postal Service
(Cross Country Computer, 2002).
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The Decennial C&P System served as the primary management reporting system for all 2010
Decennial census field operations monitoring progress and accounting for expenditures. The
C&P provided high-level daily summary reporting for Headquarters and RCC staff to monitor
the progress of the operation. The C&P retrieved, summarized, stored, and reported operational
data from source systems, primarily the Decennial Applicant, Personnel and Payroll System
(DAPPS) and the TMO’s CMOCS. Source data also included the DMD cost model and the FLD
progress goals. The FLD production progress goals, determined by FLD after input from
Regional Managers, were used to determine weekly “expected” percentages of workload and
cost goals for the RCCs and Local Census Offices.

C&P data were pulled from different systems at different times. Depending on the system, the
data may have been refreshed regularly, such as daily or weekly, or periodically at designated
times. This variation required that algorithms be written to ensure that when the data were
pulled into C&P, the data for all prior days were reflected in the reports. Upon release of the
C&P system, the algorithm for ‘Progress as of Date (from the NPC)’ in the C&P system had to
be corrected to ensure all data prior to the current date were captured.

C&P reports were used to provide updates to monitor the workloads, workflow, and costs of the
operations. Details of the C&P reports used in this assessment are provided in Sections 3.2.1.1
and 3.2.4.1.

The Decennial MAS data were used to compare actual start dates to planned dates.

Since IL and IHUFU were both paper-based operations, automation implementation dealt with
the systems used to track and process the questionnaires. Details on these systems are provided
in Appendix C.

3.2.1 Independent Listing

The IL summary statistics presented in this report to answer the IL assessment questions are
based on the analysis of IL C&P Reports and four IL production files: the 2010 CCM IL Verified
Data File, the 2010 CCM Sample Design File (version 3), 2010 CCM National Sample Block
Cluster Data File, and the A.C.E. Sample Design File (version 5). Each table in the Results
Section, Section 5, has a data source listed in a footnote.

3.2.1.1 Independent Listing Cost and Progress Reports

CCM IL had fourteen reports and two graphs within the C&P system. The following reports
were used to answer questions in this assessment:

e Preliminary Total Cost

e Current Employee Cost — Training

e Current Employee Cost — Field Work

3.2.1.2 The 2010 Census Coverage Measurement Independent Listing Verified Data File

After receiving the completed ILBs, the NPC keyed and verified the data for each form. Each of
the 12,364 block clusters had at least one ILB. There were a total of 15,061 ILBs keyed and
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verified. The data were then sent to Headquarters for editing and processing for IHU Computer
Matching. This file contains one record for each ILB record keyed; the record passed the
specified edits from the Cover Page, Basic Street Address (BSA)' in Section 4, Multiunit
records from Section 5, and mobile home addresses listed in Section 6. During the analysis of
the data, a few unexpected results were found. We list below how these were handled for
production and assessment purposes:

There were 38 blocks (from 30 block clusters) that did not have a keyed record from the
ILB. We reviewed each of the block maps to see if any of these did contain any housing
units or the note, “No Living Quarters.” Thirty-five of these blocks did not contain any
housing units, thus the ILBs contained no living quarters. The remaining three blocks did
contain housing units (as seen on the block maps) and were sent out on followup forms
during IHUFU as census-only units, to verify the existence of the housing unit.

The verified keyed data file contained five block records that were listed as having no
living quarters or housing unit records. For this assessment, these records were dropped
from the calculations of ‘No living quarter blocks’ because they did contain listed
housing unit records. These were probably due to lister error.

There were 37 multiunit records that only had one unit (apartment) listed. For this
assessment, these units were treated as single units.

There was one record found in the Listing Page that had a mobile home park listed, but
there were no individual mobile homes or trailers listed in the Mobile Home Park Page.
There were no edits in place during keying to check for this discrepancy. This record
was not sent onto the housing unit matching software, because only the individual mobile
homes and trailer records listed in the Mobile Home Park Pages are included in the
matching. Thus, this mobile home park record was dropped from the count of housing
units listed.

Since there were no edits set up between the Listing Page and Mobile Home Park Pages,
the calculation of the number of mobile home parks in the U.S. and Puerto Rico had to be
revised during processing. At first, the number of mobile home parks was calculated by
totaling the number of mobile home parks with a Type of Address of 4 (for mobile home
or trailer, in a park) in Section 4, Listing Page. After more investigation, the listing of
mobile home parks was matched up to a park in Section 6, Mobile Home Park Page. In
doing this, it was discovered that there were four additional mobile home parks for the
block cluster in question that did not have a corresponding record in the Listing Page.
Thus the total number of mobile home parks increased to 760, all in the U.S. The
missing mobile home parks in the Listing Page can be attributed to either lister error,
transcription error, keyer error, or an error through the editing process. However, this
correction took care of the issue.

10 A Basic Street Address (BSA) is the house number (including any letters and fractions) and street name or road
name portion of an address. In a multiunit, where the apartment or unit designation comes after the street name,
such as 11 Main Street Apt. A, 11 Main Street Apt. B, and 11 Main Street Apt. C, all individual housing units share
the same BSA, 11 Main Street.
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e When listing addresses, interviewers were required to indicate the unit status of the
housing unit. They were to indicate if the unit was: occupied or vacant and intended for
occupancy, under construction, future construction, unfit for habitation, boarded up,
storage of household goods, or other. If the interviewer indicated the housing unit was
future construction they were to indicate all the reasons (a sign indicating future
construction is planned, a building permit, stakes in the ground, a zoning change sign
from commercial use to residential use, or other, which required a write-in entry
specifying the reason). Interviewers who checked future construction/other did not
always write a reason. For this assessment, counts of housing units marked as ‘future
construction/other’ are provided for those listed both with and without explanation for the
code assigned.

e One Puerto Rico block cluster had three ILBs indicated as being used to list the block
cluster. However, it was determined only one ILB was used. The number of books
variable for this block cluster was reset to one for this assessment.

3.2.1.3 The 2010 Census Coverage Measurement Sample Design File (version 3)

Several versions of the Sample Design File track the path that each selected block cluster
traveled during the CCM sampling operations. Version 3 of this file contains one record for each
block cluster in the CCM sample that reflects the sampling results up to the selection of the Pl
sample housing units after the sample reduction. The variables on the file indicate geographic
and sampling information for each block cluster.

3.2.1.4 The 2010 Census Coverage Measurement National Sample Block Cluster Data File

The CCM National Sample Block Cluster Data File contains geographic and sampling
information for each block in the original CCM sample (U.S. and Puerto Rico).

3.2.1.5 Accuracy and Coverage Evaluation Sample Design File (version 5)

Version 5 of the A.C.E. Sample Design File contains one record for each block cluster in the
original 2000 A.C.E. sample which reflects the following A.C.E. sampling operations: listing
sampling selection, A.C.E. sample reduction, small block cluster subsampling, housing unit
subsampling within large block clusters, and Targeted Extended Search (Kostanich, 2000).
Targeted Extended Search was the operation concerned with locating and matching the persons
in the areas surrounding the A.C.E. selected block clusters (U.S. Census Bureau, 2004).

3.2.2 Initial Housing Unit Computer Matching
Several files were used to answer the IHU Computer Matching assessment questions. Each table

in the IHU Computer Matching Results section has a data source listed in the footnote. A
description of each of the data sources is given below.
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e 2010 CCM Sample Design File (Version 3) — This file contained one record for each
block cluster in the original CCM sample which reflects the sampling results through the
selection of the Pl sample housing units after the sample reduction. Record count: 12,364

e 2010 HUMaRCS database tables — Cluster Control, IL Address, Census Address, IL
Coding History, and Census Coding History.

e 2010 CCM and Census Files sent to computer matching.

3.2.3 Initial Housing Unit Clerical Matching

Several files were used to answer the IHU Clerical Matching assessment questions. Each table
in the clerical matching results section has a data source listed in the footnote. A description of
each of the data sources is given below.

e 2010 CCM Sample Design File (Version 3) — One record for each block cluster in the
original CCM sample which reflects the sampling results through the selection of the Pl
sample housing units after the sample reduction. Record count: 12,364

e 2010 HUMaRCS database tables — Cluster Control, Cluster Stage, Followup Note, IL
Address, Census Address, IL Coding History, and Census Coding History.

3.2.4 Initial Housing Unit Followup

The IHUFU summary statistics presented in this report to answer the IHUFU assessment
questions are based on the analysis of the IHUFU C&P Reports and four output files: the IHU
Clerical Matching IL Output File, the IHU Clerical Matching Census Address Output File, the
IHU Clerical Matching Cluster Control Output File, and the HUMaRCS IHUFU Forms List
History File. Each table in the Results Section has a data source listed in a footnote.

3.2.4.1 Initial Housing Unit Followup Cost and Progress Reports

The C&P system included eleven CCM IHUFU reports and one graph. The following reports
were used to answer the questions in this assessment:

e  Preliminary Total Cost
e Current Employee Cost — Training
e Current Employee Cost — Field Work

Expected FLD progress goals in the C&P reports for CCM IHUFU were based on weekly
estimates of work to be completed for each Friday during the operation. There was confusion on
most days as to whether progress was meeting, exceeding, or failing to meet the goals because
actual progress was updated daily while expected progress goals were updated only once per
week. It was decided that all future CCM operations would require daily expected data because
this was a constant source of confusion.
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3.2.4.2 Initial Housing Unit Clerical Matching Independent Listing Address Output File

This file contains one record for each IL address, with original data from IL keying verification
plus the matching and linking outcomes, and updated address details from clerical matching.

3.2.4.3 Initial Housing Unit Clerical Matching Census Address Output File

This file contains one record for each census address within the CCM sample, with original data
from the UC&M file at the time of computer matching plus clerical matching and linking
outcomes.

3.2.4.4 Initial Housing Unit Clerical Matching Cluster Control Output File

This file contains one record per block cluster in the original sample, with original block cluster
data plus matching status, i.e., whether in computer matching or any of the four phases/stages of
housing unit clerical matching, or the IHUFU status and counts of followup cases for the block
cluster.

3.2.4.5 Initial Housing Unit Clerical Matching Initial Housing Unit Followup Forms List
History File

This file contains one record for each IHUFU case form generated by HUMaRCS. It provides
information on the case form such as: the time the form was generated, type of form generated,
original block cluster data, case address data, and followup status.

A problem was discovered during the first night IHUFU forms were generated, causing most
forms generated that day to be unusable. All forms for that day were regenerated. Since the
HUMaRCS IHUFU Forms List History File was a cumulative file, two records were created for
each of the regenerated forms. The date and time variables were used to unduplicate the file so
only one record existed for each IHUFU form.
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4.

LIMITATIONS

This section discusses the assumptions and limitations for this report.

4.1

The study plan for this assessment stated results would be provided by TEA, however we
used the Address Type Cluster (ATC) group recode, which is a grouping of the TEAs
into city-style and noncity-style address areas. ATC group recode was used to show
results when appropriate rather than TEA. See Section 3.2 for more on ATC codes.

The study plan for this assessment stated results would be provided by sampling stratum
(small, medium, large, American Indian Reservation, or military), however in assessing
the data it was decided not to present the data by sampling strata. These data are
available and can be provided upon request, but the CCM sampling strata did not include
military, and would be excluded from the categories.

Independent Listing

Additional address information was collected for Puerto Rico addresses which included
Urbanization, Condominium, Arterial Roads (ramal), Kilometer, Hectometer,
Subdivision Types (Barrio or Sector), Secondary Subdivision Types (Barriadas, Sectores,
Parcelas, or Communidades), complex designation, and unit designation for all addresses
listed in the single and multiunit sections of the ILB. The additional address items were
not collected for addresses listed in the mobile home park section of the ILB, because
very few mobile homes were known to exist in Puerto Rico when developing the ILB and
space in this section was limited. Therefore, in this assessment, when answering the
question on how often were each of the Puerto Rico-specific address fields used in
Section 5.11, the analysis does not contain mobile homes in park information.

The question “How often did the Independent Listing coverage question result in the
addition of a unit and what was the disposition of that unit in the final CCM?'*” was
modified from the original study plan to “What were the responses to the Independent
Listing coverage question?”

The different respondent types for each mobile home in a park were not calculated for
Table 42. As mentioned earlier in Section 3.2.1.2 under the fifth bullet, there were no
edits in place between the Section 4, Listing Page and Section 6, Mobile Home Park
Page, thus a link between these sections did not exist as in Section 4 and Section 5,
Multiunit Address Page.

" The coverage question, “At (address), are there any basement or garage apartments, trailers, or other
residences, even if no one is living there now?” is asked as part of CCM IL about each housing unit listed to
determine if there are any housing units that may otherwise be missed at the housing unit.
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4.2 Initial Housing Unit Computer Matching

When matching CCM addresses to census addresses, we included census addresses in both the
sample block cluster and the surrounding blocks. For purposes of this assessment, our census
numbers are only those addresses that are listed as housing units located in the sample block
clusters on the UC&M file because those are the addresses that are considered in sample at the
time of the operation. This is the same for results in both IHU Computer Matching and IHU
Clerical Matching. However, when answering the question "How many duplicates did the
clerical matchers find within the Universe Control and Management file, by whether the
duplicate is located within the block cluster or the surrounding blocks?", results are provided for
the census addresses in surrounding blocks that are duplicates to the census addresses in the
CCM sample areas.

4.3 Initial Housing Unit Clerical Matching

One question that we could not answer for the assessment is “How many units were coded
insufficient information for followup in the census?” For a census address to be coded this way
in computer matching, the address would have had all the following data missing: map spot
number and suffix, house number, street name, physical location, Post Office (PO) Box, rural
route number and box, and ZIP code. There were zero census addresses in the CCM sample
block clusters meeting this description. In BFU, we decided that we would not allow clerical
matchers to code a census address as insufficient for followup because we wanted to give all
census addresses a chance to be found during the field followup operation.

4.4 Initial Housing Unit Followup

The IHUFU forms were not data captured because most data were captured in HUMaRCS during
the AFU matching. However, the respondent type for the case and whether a unit could not be
located by an interviewer from the IHUFU form were not captured in HUMaRCS. Therefore we
cannot answer the following assessment questions:

1. What is the respondent type for each unit?

2. How many units could the interviewer not locate?
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5. RESULTS

5.1  Schedule — How did actual start and completion dates compare to planned start and
completion dates?
5.1.1 Independent Listing Schedule
The IL operation was managed from the 12 RCCs. Similar to Census 2000, for reasons of
weather-related issues and management of field work, the operation was conducted as planned in
three overlapping six-week periods, called waves, from August 28, 2009 through December 5,
2009, across the United States. Puerto Rico conducted the IL operation, in two waves, as
planned three weeks after the stateside listing began (the first wave starting on September 18,
2009), because the additional three weeks were needed for translation and printing of training
materials. The IL operation in Puerto Rico ended on November 6, 2009 due to an operational
concern from the Boston RCC and the Puerto Rico Area Office CCM staff that most of the island
would be shut down for the holidays. The completion of work by wave was managed outside the

Decennial MAS, which contained only one activity spanning the full duration of the operation,
Conduct CCM IL.

Table 1 shows the scheduled start and end dates for each wave by Production and QC and the
training start dates. All waves started and ended on time for the IL Operation.

Table 1
The 2010 Census Coverage Measurement Independent Listing Operation
Production, Quality Control, and Training Schedules

Wave Production Quality Control FOS Lister
Start End Start End Training Training

Start Start
Wave 1- Puerto Rico 9/18/2009 | 10/23/2009 | 9/25/2009 | 10/30/2009 8/31/2009 9/14/2009
Wave 2- Puerto Rico 10/02/2009 | 11/06/2009 | 10/09/2009 | 11/13/2009 9/14/2009 9/28/2009
Wave 1- U.S. 8/28/2009 10/9/2009 | 09/04/2009 | 10/16/2009 7/29/2009 8/24/2009
Wave 2-U.S. 9/25/2009 11/6/2009 | 10/2/2009 | 11/13/2009 8/25/2009 9/21/2009
Wave 3 - U.S. 10/23/2009 12/5/2009 | 10/30/2009 | 12/12/2009 9/23/2009 | 10/19/2009

Source: Decennial Master Activity Schedule

The CMOCS deployed to all RCCs and Puerto Rico on June 30, 2009 (a day after scheduled).

Large format maps were used by office staff for assignment purposes. The initial plan was to
have these printed in the RCCs between May 12, 2009 and June 19, 2009; however, they were
not actually available to be printed until June 5, 2009 and printing concluded on June 26, 2009.
The small format maps used by FLD staff to locate block clusters and record the map spots, were
planned to be printed in the RCCs from June 2, 2009 through July 31, 2009. The actual printing
began three days late in the RCCs on June 5, 2009, but completed as planned on July 31, 2009.
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The ILB keying software used at the NPC deployed as planned on September 8, 2009. The ILBs
were scheduled to be keyed at the NPC from September 14, 2009 through January 4, 2010.
Keying began on time and finished early on December 29, 2009. The ILB Pickup and
Verification Software was planned for use between September 22, 2009 and January 7, 2010 to
verify the keyed data from the ILBs. The software was deployed on time, and due to receipt of
all data a few days early, completed early on December 30, 2009.

The IL operation had seven schedule change requests (CRs) implemented within the Decennial
MAS. The CRs included date changes, logic corrections, and removal of activity lines. Activity
lines affected by the CRs were those of C&P, training, and the quality profile. There were no
known issues or risks associated with implementing these CRs.

5.1.2 Initial Housing Unit Matching Schedule

The CCM IHU Computer Matching was planned to begin on January 25, 2010 and end on
March 1, 2010. The Computer Matching began a day late on January 26, 2010, but ended early
on February 23, 2010, lasting four instead of five weeks. The CCM IHU Clerical Matching
operations were conducted as planned, shown in Table 2.

Table 2
The 2010 Census Coverage Measurement Initial Housing Unit Clerical Matching Operations
Initial Housing Unit Clerical Matching Schedule — Conducted as Planned

Clerical Matching Operation Training Production
Start End Start End

Initial Housing Unit Before Followup Matching 1/25/2010 | 2/12/2010 | 2/16/2010 3/26/2010

Initial Housing Unit After Followup Matching 3/18/2010 4/6/2010 | 3/29/2010 5/19/2010

Source: Decennial Master Activity Schedule

The HUMaRCS was deployed and maintained as planned for the clerical matching operations
from January 19, 2010 through May 20, 2010.

5.1.3 Initial Housing Unit Followup Schedule

The IHUFU was planned from March 4, 2010 through April 23, 2010. The operation began and
finished on time in the U.S. Puerto Rico began on time, but due to a large amount of work sent
to followup at the end of IHU BFU Matching for Puerto Rico, we obtained approval from the
2010 Census Integration Group to have the field operation for Puerto Rico extended until May 2,
2010. The QC was planned to end on April 30, 2010 and finished on schedule in the U.S., but
not until May 5, 2010 in Puerto Rico. Please see Table 3 for the planned and actual dates the
field training was conducted.
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Table 3
The 2010 Census Coverage Measurement Initial Housing Unit Followup Operation
Production and Quality Control Training Schedule

Training Planned Actual

Start End Start End

Field Operations Supervisors 2/10/2010 | 2/16/2010 2/1/2010 2/16/2010
Crew Leaders 2/22/2010 | 2/25/2010 | 2/17/2010 2/25/2010
Interviewers 3/2/2010 | 3/3/2010 3/1/2010 3/2/2010
Quality Control Checkers 2/12/2010 | 3/4/2010 | 2/19/2010 2/19/2010
Source: Decennial Master Activity Schedule

The IHUFU operation had 16 schedule CRs implemented within the Decennial MAS. The CRs
included date changes and logic corrections. Activity lines affected by the CRs were those of
C&P, the quality profile, HUMaRCS, and assessments. Also affected were Kitting, materials,
training, maps, and questionnaires. There were no known issues or risks associated with
implementing these CRs.

5.2  Costs — Were the field operations over or under budget?

The cost results presented in this assessment were generated by program office staff using
methods predating the U.S. Census Bureau’s commitment to comply with Government
Accounting Office’s cost estimating guidelines and the Society of Cost Estimating and Analysis
best practices. Hence, while the Census Bureau believes these cost results are accurate and will
meet the needs for which they will be used, the methods used for estimating costs of 2010 Census
operations may not meet all of these guidelines and best practices. The Census Bureau will
adhere to these guidelines in producing 2020 Census cost estimates.

The IL and IHUFU operations were under budget. The operational budget estimates assumed
various factors. These assumptions were based on the results of prior field operations, as well as
standardized and operation-specific factors.

Assumptions included in the budget estimates, that were based on prior field operation results
included: production rate per hour, field work hours per day, field work miles per day, training
hours per day, and training miles per day. Standardized factors included salary, salary
application rates, and mileage reimbursement rates. Operation-specific factors included
workload estimates and number of production days. Combining these factors as follows, the
budget proportions were estimated:

Total Cost = Field Work Cost + Training Cost + Mileage Cost + Per Diem and Other Costs

Field Work Cost is the cost of non-training wages and Training Cost is the cost of wages
incurred during training hours, both excluding mileage. Mileage Cost is the total reimbursed
mileage cost incurred during field work and training. Per Diem and Other Costs are the Meals
and Incidental Expenses (M&IE), lodging cost, telephone costs and other expenses incurred
during field work and training travel.
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As one can see from the above equation, costs depend on many factors. These factors must be
considered when comparing budget estimates to actual costs. For instance, when comparing
training budget estimates to actual training costs, differences could be caused by either
differences in the number of training staff, number of training days, training hours per day, salary
rate, salary applications, or combinations of these. This document will attempt to explain why
actual cost components varied from the budget estimate, whenever possible. In some instances,
the data required to identify precise reasons for variation were not available or do not exist.

The Actual IL DQC workload was determined using adjudicated QC data. The ILBs were sent
to the NPC to be keyed, verified, and adjudicated. The QC data for 20 block clusters were
missing and had to be edited by Headquarters by looking at the original Section 3 of the ILB to
determine the correct data. The QC workload was then determined by estimating the average
number of HUs per BSA for each block cluster using the information recorded on the cover of
the ILB, then adding the number of estimated HUs checked in the DQC (number of BSAs
included in the DQC multiplied by the average number of HUs per BSA) for block clusters
that did not have any critical errors recorded in the DQC Sub-section of the ILB and the total
estimated number of HUs for any block clusters that had one or more critical errors recorded in
the DQC Sub-section of the ILB.

The Actual IHUFU QC workload was determined using adjudicated QC data. Field Office Staff
keyed IHUFU QC results into CMOCS, the IHUFU QC forms were then sent to NPC where the
results were re-keyed, and then the CMOCS and NPC keyed data were compared. Discrepancies
between the CMOCS and NPC keyed data were then adjudicated at Headquarters by looking at
the original IHUFU QC form to determine the correct data. The QC workload was determined
by adding the number of followup cases included in the QC Check for block clusters that passed
the QC check and the total number of cases in IHUFU for any block clusters that failed the QC
check.

Data may vary slightly from sources due to rounding differences that may have occurred during
calculations.

5.2.1 Census Coverage Measurement Independent Listing Cost Analysis

In this section, total cost is defined as all costs incurred during the operation. These costs, as
defined in following sections, are field work cost, training cost, mileage cost, and per diem and
other costs.

Table 4 provides the total budget and actual costs by position for both IL and IL DQC. The
overspending during IL DQC was the result of a much higher than anticipated workload.
Nevertheless, in Tables 7 and Table 18, provided later, it will be evident that the cost per case
and time required per case were much less than expected.
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Table 4
The 2010 Census Coverage Measurement Independent Listing Op