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1. Document Purpose

The 2020 Census Detailed Operational Plan for the Post-Enumeration Survey (PES) Operations
(including 27. CMDE, 28. CMM, and 29. CMFO?) isintended for use by U.S. Census Bureau
managers, staff, contractors, and other internal and external stakeholders working on the 2020
Census. The document presentsthe detailed operational design for each of the operations
comprisingthe PES, includinga summary of the operational processes involved, theirinputs,
outputs and controls, and the basic mechanisms employed to conduct the operational work.

Anticipated uses of this documentinclude the following:
e Communication— Documents operational design details for internal and external
stakeholders.
e Planning— Documents planningassumptions and key milestones.
e Staffing— Documents staffingneeds and strategies.

e Design— Describesoperations and flows, which inform design of Information
Technology (IT) systems, manual processes, and training.

e Development—Identifies businessrulesand required capabilitiesto be developed.

e Testing— Providesa basisfor developingintegrated test plans for IT systemsand
processes.
This document complementsthe 2020 Census Operational Plan, which presents the 2020
Census operational design and covers all operations required to execute the 2020 Census,
starting with pre-census address and geographicfeature updatesand endingonce census data
products are disseminated and coverage and quality are measured.

127.Coverage Measurement Design and Estimation operation (CMDE), 28. Coverage Measurement Matching
operation (CMM), and29. Coverage Measurement Field Operations (CMFO).
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2. Operational Overview

2.1 Operation Purpose

The Post-Enumeration Survey (PES) includes three operations with the following
responsibilities:

e Coverage Measurement Design and Estimation operation (CMDE): Designs the PES,
including samplingand estimation.

e Coverage Measurement Matching operation (CMM): Identifies matchesand
nonmatches betweenthe 2020 Censusand the PES for the enumerated housing units
(HUs) and people.

e Coverage Measurement Field Operations (CMFO): Collects personand HU information
(independent fromthe 2020 Census operations) for the sample of HUs in the PES.

2.2 About This Document

This document provides the detailed operational planninginformation for the Post-
Enumeration Survey (PES). The PES is an interrelated set of operational activitiesintended to
allow the Census Bureau to evaluate coverage of the 2020 Censusand provide data to improve
future censuses. The Census Bureau conducts the PES to measure the coverage of housingunits
and peopleresidingin housing units in the 2020 Census.

Specifically, this plan describes an overview of the PES and the three operationsthat make up
the PES:

e The Coverage Measurement Design and Estimation operation (CMDE)
e The Coverage Measurement Matching operation (CMM)
e The Coverage Measurement Field Operations (CMFO)

The structure of these activitiesisgivenin Figure 1, the 2020 Census PES Operations Context
Model. Activities 27-1 and 27-2 inthis model constitute the CMDE operational activities forthe
2020 Census PES. Activities 28-1 through 28-3 in this model constitute the CMM operational
activities for the 2020 Census PES. Activities 29-1 through 29-7 in this model constitute the
CMFO operational activities forthe 2020 Census PES.
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Figure 1: PES Operation Context Model (incl. 27. CMDE, 28. CMM, and 29. CMFO)

Additional background on the PES is provided in the remainder of Section 2 of this document.
The detailed plans for CMDE, CMM, and CMFO are then discussedin Sections 3, 4, and 5 of this
document, respectively.

2.3 Background

The undercount has been a significantissue in census-takingsince the first census in 1790. Both
President Washington and Secretary of State Jefferson thought that the 1790 Census total
population—reported as 3.9 million—should have been over4 million. Crude historical
estimates of percentage net undercount date back as far as 1880. Beginninginthe 1940s, the
Census Bureau produced demographic-based estimates of census net undercount, focusing on
specificdemographicsubgroups. By the 1960s, the Census Bureau had increasing evidence that
African Americans and other minorities were undercounted at higher-than-average rates.
Evaluations of the census since that time have indicated that this “differential undercount’ also
affectsyoung adult malesand renters. By the late 1970s, the Census Bureau had done
significantwork in developing survey-based toolsforestimating net coverage in the census, and
during the 1980s, it significantly refined these toolsformeasuringthe number of people missed
by the census for relatively large areas and groups. For the 1990 Census, the Census Bureau
employed the firsttrue ‘““coverage measurementsurvey’’ to measure net overcounts and
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undercounts inthe census; it was referred to as the 1990 Post-Enumeration Survey. For more
information on the 1990 Censusand PES, see U.S. Census Bureau (1996).

For Census 2000, the coverage measurementsurvey was called the Accuracy and Coverage
Evaluation (A.C.E.). In the 2010 Census, the survey was called the Census Coverage
Measurement (CCM) Survey. The coverage measurementsurvey for the 2020 Census will be
called the Post-Enumeration Survey (PES).

Today, the Census Bureau employs two principal methods —both of which have been vastly
improvedsince their earliest uses—to evaluate coverage in the census. That is, the agency
compares the census counts withtwo sets of estimates of netundercount: (1) estimates
produced by the methodology known as demographic analysis and (2) estimates produced
through dual system estimationin conjunction with a coverage measurementsurvey.
Demographic Analysisis described as part of the Experiments and Evaluations operationand
not discussed in this Detailed Operational Plan.

The PES activities plannedfor the 2020 Census will provide estimates of net cove rage error and
components of census coverage for housing units (HUs) and peoplein HUs. The PES goals are
to:

e Provide measures of net coverage error.

e Produce measures of components of census coverage, including correct enumerations,
erroneous enumerations, imputations, and omissions.

e Produce these measures of coverage for demographic groups and key census
operations.

As was the case for the 2010 CCM Program and the 2000 A.C.E. Program, group quarters
facilities and people residingin those facilities are not within the scope of the 2020 PES. Group
quarters (such as college/university student housing, nursing/skilled nursing facilities and
correctional facilities foradults) are out-of-scope because populations can change significantly
between census enumeration and PES enumeration operations. Remote areas of Alaskaare
also out-of-scope forthe PES because the seasonal nature of addresses and the population
throughout the year make it infeasible to accurately conduct the matching and follow-up
activities necessary for dual-system estimation. For this reason, the Census Bureau’s past post-
enumeration surveys have neverincluded remote Alaska.

The 2020 PES estimation process will continue to use the dual system methodology for net
coverage error estimation. This methodology was used in the coverage measurement programs
for the 1980, 1990, 2000, and the 2010 censuses (Fay et al. 1988; Hogan 1993; U.S. Census
Bureau 2004; Viehdorfer2011).
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The Census 2000 A.C.E. program involved comparing survey results with the census itself, using
a methodology known as dual system estimation (DSE), to measure netovercounts and
undercounts inthe census—and was similarto both the 1990 Census Post-Enumeration Survey
and the 1980 Census Post-Enumeration Program inthat regard (U.S. Census Bureau [1989] and
U.S. Census Bureau [1996]). This methodology required two independent systems of
measurement:the population sample (P sample) and the enumeration sample (E sample). The
P sample measured the housing unit population, as did the census, but was conducted
independently of the census. This was done by selectingasample of block clusters
(geographically contiguous groups of blocks), canvassing each block clusterto find all housing
units, and interviewingthe peopleinthe listed housing units. Results of the P sample were
matched to census enumerations to determine the nonmatch rate in the P sample and to
indicate potential omissions (people who were missed) inthe census. The E sample, which
consisted of the census enumerationsin the same sample block clusters as the P sample, was
used to measure the erroneous enumeration rate in the census. Erroneous enumerations
included duplicate enumerations, people who were counted at the wrong address, and
fictitious people. Thus, the E sample was the basis for measuringthe correct enumerationrate,
and the P sample was the basis for measuringthe match rate. The two samples produced an
estimate of the true population that was used to estimate net coverage. For more information
on Census 2000 and the 2000 A.C.E, see Maury and Pemberton (2009).

2.3.1 Census 2000 A.C.E. Program

The Census Bureau designed the A.C.E. program to measure net coverage in Census 2000 and
to potentially carry out a statistical adjustment of Census 2000 data for nonapportionment
purposes, based on the results of the A.C.E. sample survey. Earlierlegal challenges to the
Census Bureau’s planned uses of samplingin Census 2000 resultedin a 1999 Supreme Court
decision (Department of Commerce v. U.S. House of Representatives); this ruling states that
Section 195 of Title 13, U.S. Code (Title 13 providesthe statutory authority for conducting the
census) precludes the use of statistical sampling (including statistical adjustmentbased on
sampling) to produce congressional apportionment numbers. As a result of the Supreme Court
ruling that sampling could not be used for apportionment purposes and the Clinton
administration’sinterpretation of the decision as affirmingthe legality of using statistical
sampling for purposes other than apportionment, including redistricting, if doing so were
determinedtobe ““feasible,” the Census Bureau proceeded with plans to produce a statistically
adjusted census count for redistrictingand other nonapportionment purposes. However, after
much discussion and consideration, the unadjusted census count was used for these and other
purposes (Maury and Pemberton, 2009).
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2.3.2 2010 Census Coverage Measurement

For 2010, the scope of coverage measurementwas to be broader and the emphasis would be
differentfromwhat it had been inthe past. In general, the Census Bureau wanted to expand
the role of coverage measurementto provide information that could be used to improve future
censuses. As such, the initial 2010 CCM goals were as follows:

e Begin producing measures of gross coverage error, includingits components.

e Produce these measures of coverage error not only for demographic groups and
geographic areas, but also for key census operations.

e Continueto provide measures of net coverage.

e Expand the program that evaluatesthe coverage estimates.

Obtaining estimates of the components of coverage was the Census Bureau’s highest priority.
CCM anticipated the need to derive estimates of census omissions from the estimates of net
coverage and of erroneous census inclusions.

The 2010 CCM estimation process continued to use dual system estimation (DSE) methodology
for net coverage error estimation. This methodology had been used in the coverage
measurement programs for the 1980, 1990, and the 2000 censuses. However, for 2010,
statistical (logisticregression) models were used to predict the correct enumeration and match
rates for all people and housing units. In 2000 and previously, averages of correct enumerations
and matches for groups of similarunits (poststratification) were used to predict the correct
enumeration and match rates. In addition, the Census Bureau applied a correlation bias
adjustmentto improve the estimates of net coverage error for certain population subgroups.
For more details of the CCM estimation process, methods, and results see Griffin (2008).

Since estimation of coverage components was new for the 2010 CCM, CCM used a
straightforward estimatorfor correct and erroneous enumerations —abasicsummation of
ratio-adjusted survey weights. The ratio adjustments served to reduce the variance of the
estimatesand also ensured that the estimates of correct and erroneous enumerations summed
to the total number of data-defined census enumerations overall and for various
subpopulations. Estimates of omissions were obtained by subtracting the estimate of correct
enumerations from the dual system population estimate.

2.3.3 2020 Post-Enumeration Survey

The 2020 Post-Enumeration Survey (PES) designincludesthe following key activities, which are
describedin more detail in the rest of thisdocument:
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e SurveyDesign.

e Sample Design.

e IndependentListing.

e |nitial Housing Unit Matching and Initial Housing Unit Followup.
e Personlinterview.

e Person Matching and Person Followup.

e Final Housing Unit Matching and Final Housing Unit Followup.

e Estimation.

Survey Design

During the survey design phase, key features of the PES are determined, high-level
requirementsare written, business process models are created, and detailed operational plans
are writtento provide the framework for the PES operations.

The high-level design of the PES will be similarto the design of the 2010 CCM. PES will make
syntheticestimates of net coverage using dual system estimation (DSE) and direct estimates of
correct enumerations and erroneous enumerations.

The PES will be conducted ina probability sample of basic collection units (BCUs) in each state,
the District of Columbia (DC), and Puerto Rico. The BCU is the smallest unit of geography,
roughly the size of a block, used to collect data for the 2020 Census. In 2010, the primary
samplingunit and basic work unit was a block cluster. As inthe 2000 A.C.E. and the 2010 CCM,
any area designated as a Remote Alaskaenumeration area will be out of scope for the 2020
PES.

Dual system estimation requirestwoindependentlisting efforts. The Population sample (P
sample) and Enumeration sample (E sample) are the two lists used for dual system estimation.
The P sampleis created by listing housing units and rostering people inthose housing units
withinthe PES sample BCUs. The P sample data collection effortsare conducted independently
of the decennial census data collection. The source of the E sampleis the census HUs and
census person enumerationsin HUs geocoded to the sample of BCUs selected for the P sample.

The PES designin Puerto Rico is the same as the PES designin the 50 states and DC. All
automated instruments, paper forms, and paper materials will be translated into Spanish for
use in Puerto Rico. Paper and automated instrumentsfor Independent Listing (IL), Person
Interview (Pl), and Person Followup (PFU) will be available in English and Spanish for the 50
states, DC, and Puerto Rico. Paper forms for the Initial HU Followup and the Final HU Followup
will only be available in English for the 50 states and DC, and only available in Spanishin Puerto
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Rico. The instruments and forms developed foruse in Puerto Rico will account for the special
features of addressesthere.

Sample Design

The PES sample designisa general-purpose sample to support the various objectives of the
Post-Enumeration Survey program, which includes estimating omissions and erroneous
enumerationsinadditionto net coverage for the 2020 Census. The sample designfor 2020 is
essentially the same as that used for the 2010 CCM, exceptthere are no plans for the sample
reduction of mediumand large BCUs. Additional differencesinclude changingthe initial primary
sampling units from block clusters to BCUs and loweringthe size threshold for definingthe
large stratum.

The PES sample designincludesa number of distinct processes, from creating the sampling
frame and selectingthe sample of BCUs, to selectingaddressesforthe P and E samples. After
the PES BCUs are selected, an address listis created independent of the census for each BCU
(thisis the Independent Listing [IL] operation described later).

The 2020 Post-Enumeration Survey sample will be a probability sample of approximately
180,000 housingunitsin 10,500 BCUs across the U.S. (excluding remote Alaska), including
Puerto Rico. In 2010, a similarsample size of housing units was obtainedin 8,365 collection
block clusters.

In 2010, block clusters were created by combiningadjacent collection blocks. Collection blocks
with few housing units were combined with adjacent units to form blocks clusters with an
average size of 30 housing units. Furthermore, enclave collection blocks (blocks entirely
contained within another block) were combined with their surrounding block to form one block
cluster. For 2020, PES doesnot plan to combine BCUs.

As a result of sampling operations, there are six subsets of the populationto identify:

e BCU sample — A set of BCUs that will be independently listed. The census housing unit
(HU) enumerationsin these BCUs form the frame for the HU E sample. Likewise, the
census person enumerationsin these BCUs form the frame for the person E sample. The
independently listed HUs in these BCUs form the frame for the HU P sample, and the
peopleinthe listed HUs inthese BCUs form the frame for the person P sample.

e HU P sample— Thisis a sample of listed HUs inthe BCU sample.

e HU E sample —This is a sample of census HU enumerationsin the BCU sample.

e PersonP sample—Thisisall peopleinthe HU P sample.

e PersonE sample—This is all peopleinthe HU E sample.
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e Personlinterview (Pl) sample — This iscombination of the person P sample and some
unresolved and new cases in the personE sample.

The source of the personE sampleis the Census Unedited File (CUF). An initial draft of the HU E
sample will be selected from the Master Address File afterit has been updated with results
from the Address Canvassing operation. The final HU E sample will contain housing units from
the CUF.

Independent Listing

All sample BCUs will be listed. Enumerators will canvass the entire sample BCU and construct a
list of housingunits. Similarto the 2010 CCM, group quarters and nonresidential units are out
of scope and do not need to be listed, but housing units in transitory locations will be listed.
Listers will identify the location of all housing units by assigning Global Positioning System (GPS)
coordinates usingthe Census Listing and Mapping Instrument (LiMA). Independentlistingis
subjectto quality control. A sample of housing units within every BCU will be checked and all
BCUs that fail will be reworked.

Initial Housing Unit Matching and Initial Housing Followup
Initial Housing Unit Matching (Before Followup)

During Initial Housing Unit Computer Matching, the independentlistings are computer matched
against the censusrecords file within each sample BCU and one ring of surrounding BCUs.
Addressesinthe sample BCUs are assigned one of three possible outcome codes during
computer matching:

e Matched.
e Possibly matched.
e Not matched.

During this process, potential duplicates will also be identified.

In general, the possibly matched addresses, not matched address, and potential duplicates are
sent to clerical matching to resolve any unresolved cases and confirm the nonmatches. During
Initial Housing Unit Before Followup Clerical Matching, the National Processing Center (NPC)
matching staff uses computer-assisted clerical matching techniques, along with maps, to review
and to resolve the match status of the possibly matched and not matched addresses from the
Initial Housing Unit Computer Matching. In addition, the NPC matching staff also searches for

duplicate census addresses. Cases in the search areas that remain unresolved following this
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operation are eligible forInitial Housing Unit Followup fieldwork. Some examples of unresolved
cases include the following:

e PESIL unitsnot linkedtoa censusunitin the PES sample BCU or in the BCUs touching
the sample BCU.

e Addressesidentified as possibly matched or possibly duplicated.

e Matched addresses with unresolved housing unitstatus.

e Addressesthat match to a group quarters or that match to units outside the sample
BCU.

Initial Housing Unit Followup Fieldwork

During Initial Housing Unit Followup fieldwork, interviewers collect additional information for
addresses unresolved afterthe Initial Housing Unit Computerand Before Followup Clerical
Matching activities. The Initial Housing Unit Followup operation attempts to perform the
followingactions:

e To collectadditional information that might allow a resolution of match codesfor any
differences betweenthe Independent Listing results and the census file.
e To resolve potential duplicates.

The Initial Housing Followup data collection will be paper-based. The questionsincluded for
each follow-up case will vary depending upon the reason the case is beingsentto follow-up.
This field operationincludes a quality control mechanism.

Initial Housing Unit Matching (After Followup)

The NPC matching staff will use the results of the Initial Housing Unit Followup fieldwork to
attempt to match unresolved addresses. The result of this activity is a file containing match
codes for listed and census unitsin the BCU sample.

Person Interview

For each sample BCU, PES will interview people inselected housing units. During Person
Interview (Pl), interviewers use an automated instrument to obtaininformation about the
following:

e Current residents of the sample housing unit.
e Peoplelivingatthe housingunit at the time of interview who may or may not have been
there on Census Day (nonmoversand inmovers).
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e Certain people who moved out of the sample housing unit between Census Day and the
time of the Pl (outmovers).

The information collected for each person includes name, sex, age, date of birth, race,
relationship, and Hispanic origin. The intervieweralso collectsinformation about alternate
addressesto establishwhere people lived on Census Day, according to censusresidence rules.
The Pl will include some census cases not inthe P sample. These census-only cases will be
includedinthe Pl sample to obtaininformation about them that may be usefulin person
matching.

The processing of alternate addresses and inmovers’ Census Day addresses requires geocoding
functionality priorto matching. Since addresses are collected during both the Pl and the Person
Followup (PFU) interviews, geocoding will be required foraddresses obtained by each
operation at two differenttimes. Inmoverand alternate addressesidentified during the Pl will
be geocodedto census BCUs using automated software. An attempt to clerically geocode those
Pl respondent-provided addresses that cannot be computer geocoded will be made. Inmover
and alternate addresses provided by the PFU interview will be clerically geocoded, but not
computer geocoded.

The Pl field operationincludes a reinterview for quality control purposes. A sample of all
interviewsinevery sample BCU will be checked. BCUs that fail quality control will be reworked.

Person Matching and Person Followup
Person Matching (Before Followup)

During Person Computer Matching, the person data collected during Pl is computer matched
against all census enumerations. The person dataset from the Pl is also computer matched
against itself withina sample BCU to identify duplicate people inthe Pl. The person computer
matching also searches for census duplicates within the U.S. or PuertoRico. There will be no
matching or duplicate searching between the U.S. and Puerto Rico. Matching and duplicate
searches are also conducted at respondent-provided alternate addresses. As a result of
computer matching, people are identified as one of the following:

e Matched.

e Possibly matched.
e Not matched.

In general, the possibly matched people and not matched people are sent to clerical matching
to resolve any unresolved cases and confirm the nonmatches. During the Person Before
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Followup Clerical Matching activity, the NPC matching staff uses computer-assisted clerical
matching techniques, along with maps, to review and attempt to match, possibly match or
assign not matched codes to person records (linked or not) as a result of computer matching. In
addition, clerical matchers conduct clerical searches for duplicate people. The computer-
assisted clerical matching allows the matching staff to determineif a person corresponds to a
census enumeration with a missingor incomplete name. It also allows assignment or updating
of a person’s Census Day residence status. Cases that remain unresolved following this
operationare sentto Person Followup (PFU). Some examples of unresolved PFU cases include
the following:

e Nonmatched P sample person records with a proxy response.

e Nonmatched E sample person records.

e Possibly matched or possibly duplicated records.

e Matching housingunits with differing rosters betweenthe E sample and P sample
households.

e P sample people with unclassified residence status.

e Inmoverswith ungeocodedinmoveraddresses.

e Possible matches.

e Possible duplicatesat nationwide potential long-distance duplicate addresses (follow-up
at both the in-clusterand long-distance addresses).

Person Followup Fieldwork

During PFU fieldwork, interviewers contact people identified in the Person Matching activities
as requiringadditional information to resolve the following:

e CensusDay residence status.
e Enumeration status.

e Match status.

e Personduplication.

The universe for potential follow-upincludes the E sample, the P sample, and suspected census
duplicates. The PFU operation collects data that are later usedin the Person After Followup
Clerical Matching activities to resolve any differences between the PES and the census
enumeration results. The PFU data collection forms will be collected through paper-based
personal interview. The questions printed on each follow-up form will depend on the reason
the case is beingsentto follow-up. Thisfield operation includes a quality control mechanism.
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Person Matching (After Followup)

The NPC matching staff use information obtained during PFU fieldwork from the completed
guestionnairesto resolve match, residence, enumeration, and duplication status for remaining
peopleinthe P and E samples.

Final Housing Unit Matching and Final Housing Unit Followup
Final Housing Unit Matching (Before Followup)

During Final Housing Unit Computer Processing, housing unitinformationis preparedfor the
Final Housing Unit Clerical Matching. A determinationis made as to which housing units will go
to the Final Housing Unit Clerical Matching activity. These are generally one of the following:

e Housing unitsadded to the census after the preliminary list was created.
e Listedunits matched to a census unitthat was deleted fromthe preliminary censuslist
usedin Initial Housing Unit Matching.

During the Final Housing Unit Before Followup Clerical Matching operation, the NPC matching
staff use computer-assisted clerical matching techniques, along with PES and census maps, to
match, possibly match, or assign not matched codes to addresses sent from the Final Housing
Unit Computer Processing. The clerical matching usesa computer-assisted software. Cases that
remain unresolved following this operation are eligible for Final Housing Unit Followup
fieldwork. Some examples of unresolved casesinclude the following:

e Nonmatched PES or census addresses.

e Addressesidentified as possibly matched or possibly duplicated.

e Matched addresseswith unresolved housing unit status.

e Addressesthat match to group quarters or that match to surrounding BCUs.

Final Housing Unit Followup Fieldwork

During Final Housing Unit Followup fieldwork, interviewers collect additional information for
addresses with an unresolved match status from the Final Housing Unit Before Followup
Clerical Matching activity. The Final Housing Unit Followup attempts to collect information
neededto resolve any residual differences between the Independent Listing results and the
census. The Final Housing Unit Followup is conducted using paper forms and maps. The
guestionsincludedforeach follow-up case will vary depending upon the reason the case is
beingset to follow-up. This field operationincludes a quality control mechanism.
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Final Housing Unit Matching (After Followup)

The NPC matching staff will use the results of the Final Housing Unit Followup fieldwork from
the completed paper questionnaires to match remainingnonmatched addresses. This is the
final operational step before estimation.

Estimation

The estimation process consists of several major activities, which will ultimately lead to the
production of estimates of coverage for both housing unitsand people in housingunits. This
includes estimates of net coverage error as well as components of coverage. As part of this
estimation, PES will implement operations to account for missing data and reduce the sampling
and nonsamplingerrors in our estimates.

Like the 1990 Post-Enumeration Survey, the 2000 Accuracy and Coverage Evaluation Survey,
and the 2010 CCM, PES will measure net coverage error by using dual system estimation to
generate population estimates of housing unitsand people in housingunits. Like the 2010 CCM,
PES will use logisticregression modelinginstead of poststratification.

For both personand housing unit net error estimation, the major estimation activities are as
follows:

e Imputationsfor missing characteristics of the P sample.

e |Imputationsfor unresolved enumeration status inthe E sample and unresolved match
status in the P sample.

e Imputationsfor unresolved Interview Day residence status for person estimation and
unresolved Census Day housing unit status for housing unit estimation.

e Weight trimmingforinfluential BCUs.

e Logisticregression modelsand generation of the necessary predictions for estimation.

For person net error estimation, PES willimplementthe following additional activities:

e Anoninterview adjustmentforthe P sample.
e Acorrelation bias adjustment using Demographic Analysis to reduce effects of violating
dual system estimation model assumptions.

For the measurement of components of census coverage (correct enumerations, omissions,
whole-personimputations, and erroneous enumerations), an enumerationis correct ifitis
included once and only once anywhere in the census housingunituniverse. The
implementation of dual system estimation uses a strict definition for correct enumeration that
includes correct location as defined by the BCU and one ring of surrounding BCUs. Therefore,
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for the components, PES needs additional processing activities to assign correct and erroneous
enumeration statuses to the sample cases.

For both personand housing unit coverage component estimation, PES will implementthese
activities:

e Imputationsfor unresolved enumeration statuses.

e Atwo-stage ratio adjustment estimatorto reduce the standard errors for the erroneous
enumeration estimate.

e Estimate omissions by adding the estimates of erroneous enumerations and neterror
together. For people, PES will also estimate the number of person omissions by whether
theirhousing unitwas includedinthe census or not.

The last estimation activity will be to generate standard errors of the net error and component
estimates. This activity will use replication methods to generate the standard errors and reflect
the samplingand possibly imputation variance.

2.4 Design Overview

The following section presents the high-level design for the PES operations. Please referto the
2020 Census Operational Plan for a complete inventory of design decisionsfor all 2020 Census
operations.

2.4.1 High-Level Operational Design

The PES operations include three 2020 Census operations and their respective operational
activity areas:

e Coverage Measurement Design and Estimation operation (CMDE) [27].
e Coverage Measurement Matching operation (CMM) [28].
e Coverage Measurement Field Operations (CMFO) [29].

Each of these operations and their major activity areas is summarized below. Together, these
operationsand activitiesrepresentthe complete set of work that needsto be performedto
conduct PES.

Coverage Measurement Design and Estimation Operation (CMDE) [27]

CMDE isresponsible forthe statistical design of the 2020 Census coverage measurement
survey. Specifically, the work of this Integrated Project Team (IPT) will revolve around the high-
level design of the PES, the sample design of the PES, statistical postprocessing of the PES, dual-
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system estimation of net coverage, and estimation of components of coverage . Primary areas
of research and production for this IPT include the sampling of BCUs forindependentlisting,
imputation of characteristics, inclusion status, and match status, as well as estimation of net
coverage and components of coverage.

The major activities comprising CMDE are as follows:

e CMDE Survey Design and Sampling [27-1] — This activity area isresponsible forselecting
the initial sample of basic collection units, subsampling small basic collection units,
selectingthe Person Interview Housing Unit Sample, and identifying the E sample
Housing Unit sample.

e CMDE Estimation and Reporting [27-2] — This activity area is responsible for producing
estimates of netand components of coverage for people, producing estimates of net
and components of coverage for housing units, and writingand disseminatingreports.

Coverage Measurement Matching operation (CMM) [28]

CMM is responsible for planning, overseeing, managing and coordinating the design,
development, testing, implementation and assessment of all 2020 PES operational and
software requirements needed for PES matching activities. Thisincludes ensuringall operations
and data processingapplications, and all automated and clerical record linkage software and
operations work together to provide the PES data and results necessary to produce the 2020
PES estimates.

The purpose of this operationis to identify matches and nonmatches betweenthe 2020 Census
and the PES, for both the enumerated housing units and people, including computerand
clerical components.

The major activities comprising CMM are as follows:

e CMM Initial Housing Unit (IHU) Matching [28-1] — This activity area is responsible for
linking the PES housing unitaddresses inthe sample and the initial census addressesin
the MAF usingautomated computer matching and clerical matching techniques.

e CMM Person Data Preparation and Matching [28-2] — This activity area isresponsible
for linkingthe people inthe sample and the census using automated computer and
clerical matching techniques.

e CMM Final Housing Unit (FHU) Matching [28-3] — This activity area is responsible for
linking the housing unit addressesin the sample and the final census addresses using
automated computer matching and clerical matching techniques.
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The Housing Unit, Person, and Final Housing Unit Matching operations use two different
methods:

e Computer Matching — Method 1

o Computer matching of addresses or people is conducted using software that
assigns a probability that the addresses or people match. A thresholdis
identified toindicate casesthat are definite matches, another to indicate cases
that are definite nonmatches, and the cases in between these pointsare
considered possible matches.

o When the intentis to identify duplicates, asimilar process is used, resultingina
set of duplicate cases, nonduplicate cases, and possible duplicate cases.

e Clerical Matching — Method 2

o There are two phases of clerical matching, called “Before” and “After Followup”
clerical matching.

o Clerical matching is conducted by clerical matchers utilizing matchingand coding
software. The software displays the results of computer matching and allows the
matchers to review and correct any results.

o Matchers must review and code all the possible matches or duplicates and can
also correct cases coded by computer matching. Unresolved cases are sent to
the field follow-up operations (HU or person follow-up).

o Inaddition, clerical matchers must geocode new addresses collected that are not
computer geocoded and assign residence status codes and housing unit status
codes.

o The clerical matchers are provided the actual respondentinformation from
follow-up activities, so they can review a whole household composition and any
interviewer notes aboutthe cases to help on theiranalysisand case resolution.

Coverage Measurement Field Operations (CMFO) [29]

CMFO is responsible for planning, overseeing, managing, and coordinating the design,
development, testing, implementation and assessment of all PES operational and software
requirements for PES field data collection activities. Thisincludes ensuring all data collection
instruments, operations, and data processingapplications work togetherto provide the PES
data and results necessary to produce the 2020 PES estimates.

The purpose of this operationis to collect personand housingunit information (i ndependent
from the 2020 Census operations) for the sample of housingunitsin the PES. The PES collects
the same data as the 2020 Census for both housing units and people. Additional informationis
collected by the PES to help us understand coverage and to detect erroneous enumerations.
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The major activities comprising CMFO are as follows:

V1.0

CMFO Planning and Preparation [29-1] — This activity area is responsible for planning
the five PES field operations, hiringthe workforce, training the workforce, and obtaining
the instruments and materials neededto conduct the five PES field operations.

PES IndependentListing (IL) and Quality Control (QC) [29-2] — This activityarea is
responsible for collecting addresses for housing units and potential housing units in
sample BCUs. The collection of these addressesisindependentfrom census address
sources including the Delivery Sequence File, the Master Address File, and Address
Canvassing updates.

In this activity, listers walk all areas of the sample basic collection units (BCUs) and list all
the housingunits inthe sample area from scratch, that is, no Master Address File (MAF)
informationis usedin thisoperation. This is an independentlisting. Listers knock on all
housing units to inquire if there are more than one housingunit at the addresseslisted
(like a basement or garage apartment) and these are listed separately.

PES Initial Housing Unit Followup (IHUFU) and Quality Control (QC) [29-3] — This
activity area is responsible for obtaininginformation that will help resolve the final
match status and enumeration status of housing unitsin the PES. Before thisfollow -up,
the list of PES housingunit addressesin the sample are matched to the initial census
MAF list of addressesin the same sample areas to identify matchesand possible
matches betweenthe two lists, duplicates and possible duplicatesin eitherlist, and
nonmatches in eitherlist. The cases (addresses) thatare in one listand not the other
(nonmatches) and those identified as possible matches or possible duplicates are sent
back to the field foran Initial Housing Unit Followup interview. Out of this activity an
additional matching usingthe follow-up resultsis conducted. The resultsidentify the list
of housingunits inthe PES sample to be includedinthe PES person operations.

PES Person Interview (PI) and Reinterview (RI) [29-4] — This activity area is responsible
for collectinginformation about people livingin PES sample housing units. The collection
of this person informationis independent from census data collections.

The PES Person Interview collects personinformation for the PES sample housing units
by performingin-personinterviews usingacomputer-assisted data collection
instrument. The enumerators collect data similarto those collectedin the 2020 Census
as well as additional data about people inthe household to determine if any of these
people may have been counted at other addresses on Census Day.

PES Person Followup (PFU) and Reinterview (Rl) [29-5] — This activity area is
responsible for collecting additional information when lacking sufficientinformation for
estimation. The list of PES housingunit people inthe sample are matched to the people
listed inthe census inthe same sample areas to identify matches and possible matches
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betweenthe two lists, duplicates and possible duplicatesin eitherlist,and nonmatches
in eitherlist. The nonmatched people (that are in only one listand not the other) and
those identified as possible matches or possible duplicates are sent back to the field for
the Person Followup interview to obtain additional information. The collected
informationis usedin after follow-up person matchingto resolve the cases and the
results are used in the estimation of person coverage.

e PES Final Housing Unit Followup (FHUFU) and Quality Control (QC) [29-6] — This activity
areais responsible for obtaininginformation that will help resolve the final match status
and enumeration status of housing unitsin the PES. Aftercompletion of census
operations, the updated MAF list of addressesis matched to the PES list of addressesto
identify additional matches, nonmatches, or duplicates, many resulting from housing
units added to the census after Initial HU Matching and Followup operations. Cases
unresolved are sent back to the field to conduct the Final Housing Unit Followup
activity. The resulting data are sentto the Final Housing Unit after follow-up matching
and then usedin the housingunit coverage estimation.

e CMFO Closeout [29-7] — This activity area isresponsible for decommissioning the PES
field data collection workforce, instruments, systems, and materials, as well as assessing
the field operations.

The full hierarchy of activities for the PES operationsis providedin Appendix Cin the form of an
Activity Tree. In the Activity Tree, each major operational activity area listed above is numbered
and then decomposedinto a numbered set of subactivities, some of which are further
decomposedinto more detailed numbered subactivities or steps.

For a full description of the operational subactivities that comprise the PES operations, see the
Detailed Process Description discussionsin Sections 3, 4, and 5 below.

2.4.2 PES Operational Context

The PES operational activities described above are conducted within the context of other 2020
Census operations and other programs or data sources that are external to the 2020 Census
Program. One way to depictan operational context is by usinga “Context Diagram,” which
shows the boundary of the operational process, the operational activities it contains, and the
information exchanged with its neighbor operations (or other entities) as well as the resources
(mechanisms) needed to conduct the operational work.

Figure 2 is a top-level context diagram for the combined set of PES operations represented as
an Integrated Definition, Level O(IDEFO) model. An IDEFO model of a process (or operation)
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shows the inputs, controls, outputs, and mechanisms of the process. These IDEFO model
elements are summarized below and described furtherin the sectionsthat follow.

The yellow box in the center of the IDEFO model lists the major operational activity areas for
the operation, numbered as givenin the Activity Tree for PES operationsin Appendix C. Specific
information exchanges (IEs) are shownin different colored boxesto representthe inputs (green
boxeson leftside), outputs (orange boxeson right side), controls (purple boxes ontop), and
mechanisms (blue boxes on the bottom). Boxes to the left of the inputs indicate the provider of
the inputsto the operation (typically another2020 Censusoperation or an external source).
The provider of the controls is notedin the box itself. Boxesto the right of the outputs indicate
the receiver of the outputs (typically another2020 Census operation or external entity). Each
information exchange has a name and a unique numberfor identification purposes.
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Figure 2: Post-Enumeration Survey (PES) Operations Context Diagram
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For detailed descriptions of the inputs, controls, outputs, and mechanisms used by the PES

operations, see the sectionsthat follow.

2.4.2.1 PES Operational Inputs

Inputs are the data that are consumed by the operation. The inputs define the amount of
operational work that needsto be performed.

Table 1 liststhe inputs to the PES operations.

Table 1: PES Operational Inputs

Provider

Information Exchange

Description

6. Geographic
Programs operation
(GEOP)

IEO66: Spatial Data (for
PES)

Spatial data from MAF/TIGER2.

For PES, spatial data include:

e Map data.

e Collection Geography Delineations
for BCUs.

6. Geographic
Programs operation
(GEOP)

IE067: Geographic
Data Products

The Geographic data products that will be
needed to conduct the specific 2020
Census operations work.

For PES, thisincludesinformation about
the 2020 Censusaddressesin BCUs. These
are used during the matching process to
determine which census addressesare also
in PES IL address list.

2 Master Address File/Topologically Integrated Geographic Encoding and Referencing system
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Provider Information Exchange

Description

Census Bureau IE721: Existing
Population Data (Non-
2020 Census)

Population data collected by Census
Bureau in prior censuses and/or prior
surveys. These include population
estimates from the Population Estimates
Program to determine sampling
parameters and allocate the PES sample.
Data also might include tabulations at
various geographic levels fromsurveys
such as the Longitudinal Employer-
Household Dynamics (LEHD) to improve
models for dual-system estimation.

Census Bureau IE722: 2010 Coverage
Measurement Data

Data collected by Census Bureau in 2010
Decennial Coverage Measurement
Matching operation. The 2010 Census
Coverage Measurement Person Fileis
needed to stratify and sort BCUs prior to
the initial sample of BCUs for Independent
Listing.

CensusBureau IE723: Filesfor Prior
Censusand American
Community Survey
(ACS)

Data collected by Census Bureau in prior
decennial censuses and/or prior American
Community Surveys. These include
replicate factors from the American
Community Survey to assign codes to the
PES sample BCUs. Data also include counts
and percents of American Indians livingon
reservations from the 2010 Census. Data
might also include American Community
Survey geographic tabulations to improve
models for dual-system estimation.
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Provider

Information Exchange

Description

CensusBureau

IE724: Administrative
Records Data

Administrative records (ADREC) and
administrative record data refer to
microdata records containedin files
collected and maintained by administrative
or program agenciesand commercial
entities. Governmentand commercial
entities maintain these files forthe
purpose of administering programs and
providing services. Administrative records
are distinct from systems of information
collected exclusively for statistical
purposes, such as data from censusesand
surveysthat are produced under the
authority of Titles 13 or 15 of the United
States Code (U.S.C.).

For the most part, the CensusBureau
draws upon administrative records
developed by federal agencies. To a lesser
degree, it may use information from state,
local, and tribal governments, as well as
commercial entities.

The primary sources of ADREC data used
by the Census Bureau are the Internal
Revenue Service (IRS), Social Security
Administration (SSA), Bureau of Labor
Statistics (BLS), Centersfor Medicare and
Medicaid Services (CMS), United States
Postal Service (USPS), and Bureau of
Economic Analysis (BEA). To obtain these
data, the Census Bureau must adhereto a
number of regulatory requirements.
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Provider

Information Exchange

Description

Evaluationsand
Experiments operation
(EAE)

IE750: Demographic
Analysis Data

Demographic analysis data including
Demographic Analysis (DA) sex ratios for
the Black/non-Black population for all
ages. These data will be used by the PES
for correlation bias adjustment.

19. Response

Processing Operation
(RPO)

IE123: 2020 Census
Decennial Response
File (DRF-1) (DSSD
Extract)

The computer file containingall 2020
Censusresponsesfor the enumeration
universe before additional data processing.

19. Response
Processing Operation
(RPO)

IE124: 2020 Census
Unedited File (CUF)
(DSSD Extract)

The computer file resulting from
application of Count and Status Imputation
to the DRF to complete the determination
of the address and person count data to be
usedin the census. It isused to generate
apportionmentdata, as wellas usedin the
Coverage Measurement activities.

19. Response
Processing Operation
(RPO)

IE125: 2020 Census
Edited File (CEF) (DSSD
Extract)

The computer file resulting from the
application of Data Consistency Editingand
Characteristic Imputation to the CUF.

Respondentor Proxy

IE183: Response Data

Data provided by the respondent or proxy
directlyto a PES interviewerinresponse to
Post-Enumeration Survey questions.

Respondent or Proxy

IE184: Contact
Information

Contact information (e.g., telephone
numbers and best time to contact)
provided by respondents/proxy forfollow-
up/reinterview.

32. Field Infrastructure
operation (FLDI)

IE376: Operation-
SpecificKit Deliveries

Deliveries of operational training kits for
use by field staff.
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Provider

Information Exchange

Description

32. Field Infrastructure
operation (FLDI)

IE725: Census Field
Assignment Records

CensusField Assignment Records provide
the historicfield staff assignment
information from prior census field
operations work that is needed to enforce
PES AssignmentIndependence rules.

31. Decennial Service
Centeroperation (DSC)

IE360: IT Service

Outcome Notifications
(For RCC Staff)

Notifications and status updatesof IT
service results provided to the users
(requesters).

31. Decennial Service
Centeroperation

IE577: Service Event
Notifications

Notificationstoall users of a service event
such as routine operations
updates/changes, system
problem/incidentstatus, or
privacy/security incident status.

Current Surveys
Technical Assistance
Center(TAC) (to
CMFO)

IE781: Technical
Assistance Center
(TAC) Service Outcome
Notifications (For Field
Staff)

Data regarding the outcome of service
requests submitted by field staff to
Technical Assistance Center.

Current Surveys
Technical Assistance
Center(TAC) (to
CMFO)

IE782: Technical
Assistance Center TAC
Event Notifications

Notifications from Technical Assistance
Centerto field staff, typically regarding
system maintenance events.

2.4.2.2 PES Operational Controls

Controls are the data that guide the behaviorof the operation. They are not consumed by the
operation, but rather they provide guidance, models, limits, criteria, cutoff dates, or other
information that controls the way in which the operational work is performed.

Table 2 liststhe controls for the PES operations.
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Table 2: PES Operational Controls

Provider Information Exchange Description

1. Program Program Controls Program control informationincluding:
Management

operation (PM) e Budget.

e Operational plans and schedule.

3. Security, Privacy,
and Confidentiality
operation (SPC)

Security, Privacy, and Laws, policies, regulations, and
Confidentiality Controls guidelinesrelated to physical security, IT
security, data security, and privacy and
confidentiality impacts, analyses, and
processes. These include but are not
limitedtoTitle 13, Title 26, and other
laws and policiesrelated to protection of
personallyidentifiable information.

1. Program
Management
operation (PM)

IE676: OMB Approval To avoid overburdeningthe public with
federally sponsored data collections, the
Paperwork Reduction Act (PRA) of 1995
requiresthat U.S. federal government
agencies obtain Office of Management
and Budget (OMB) approval before
requestingor collecting most types of
information from the public.

OMB approval must be obtained before
collectingfederally sponsored data,
whetherthe requestis deliveredin-
person, on the phone, or online.

32. Field
Infrastructure
operation (FLDI)

IE367: Online and Schedulesfor PES-specificonline and
Classroom Training classroom training classes.
Schedules (to CMFO)
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2.4.2.3 PES Operational Outputs
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Outputs are the data produced by the operation. The outputs constitute the results of

operational work that has been performed. Outputs produced may be used as inputs or

controls to other operations.

Table 3 liststhe outputs from the PES operations.

Table 3: PES Operational Outputs

Consumer

Information Exchange

Description

6. Geographic
Programs operation
(GEOP)

IE049: Geographic
Products Requirements
(for PES)

Requirements and specifications for the
Geographic Products that will be needed
to support PES activities, including MAF
extracts, maps, and geographic
reference files.

CensusBureau

[E736: Administrative
Records Data
Requirements

Requirements and specifications
detailing which administrative data
sources for use by PES operations and
how they should be processed.

32. Field
Infrastructure
operation (FLDI)

IE250: Estimated
Operational Workload

Estimate of numberof PES attempts by
geographic area. This informationis used
by FLDI along with the PES contact
strategiesto create a model for
estimatingthe staffing needs by
location.

32. Field
Infrastructure
operation (FLDI)

IE615: Time and Expense
Records

Information regarding staff time and
reimbursable expenses. Used by FLDI to
pay employees.
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Consumer Information Exchange Description
32. Field IE616: Administrative Decisions regarding administrative
Infrastructure Actions changes for field and office staff made

operation (FLDI)

by field operation management. For
example, field operations may decide to
transfer an employee toanother
location. FLDI is responsible for
documentingthese actions in the
appropriate systems.

33. Decennial
Logistics
Management
operation (DLM)

IE391: Operation-Specific
Kit Requirements

A list of the contents that should be
includedinthe operation-specifickits
providedto the field staff in support of
PES field operations. Thisincludes the
number of kits required and the count of
each item inthe kits.

Respondent or Proxy

IE260: Requestfor
Response

Requestfor respondent or proxyto
respond or provide follow-up
informationto the CMFO interviewers
during the 2020 Post-Enumeration
Survey.

31. Decennial Service

Centeroperation
(DSC)

IE380: IT Service Requests
(for RCC Staff)

Requests for information or advice, or
for a standard change (a preapproved
change that islow risk, relatively
common and follows a procedure) or for
access to an IT service.

Current Surveys
Technical Assistance
Center(TAC) (from
CMFO)

IE796: Technical Assistance
Center(TAC) Service
Requests (For Field Staff)

Service requestsinitiated by field staff
for technical assistance.

21. Data Processing
and Dissemination
(DPD)

IE585: Post-Enumeration
Survey Estimation Reports
and Tables

Reports and statistical outputs from
Post-Enumeration Survey (PES) activities.
Statistical outputs include estimation
microdata and replicate weights.
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Consumer

Information Exchange

Description

25. Archiving
operation (ARC)

IE443: Post-Enumeration
Survey Electronic Filesand
Images

Includes multiple files collected during
Post-Enumeration Survey.

Examplesinclude:

e Surveysample and estimation
files.
e Coveragereports.

1. Program
Management
operation (PM)

|[E766: PES Paradata

Paradata collected duringfield
operationsthat are specificto PES.

2.4.2.4 PES Operational Mechanisms

Mechanisms are the resources (people, places, and things) that are used to perform the
operational processes. They include staff resources, infrastructure sites, systems, and other

technology infrastructure.

Staff Resources

Table 4 identifies the staff resources employed forthe PES operations.
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Table 4: Staff Resources Used Within PES Operational Activities

Staff Resources

Description/Role

Headquarters Census HQ staff to manage the PES operation.

(HQ) staff

National PES uses the NPC’s staff to process paper questionnaires and map
Processing products collectedin PES field operations. NPCstaff also conduct
Center (NPC) clerical matching operations for the PES.

Staff

Regional Census

Staff who manage all PES activities withintheirregional census center

Center or PuertoRico.

(RCC)/Puerto

Rico Area Office

(PRAO) Staff

Field Staff Enumerators and supervisors who perform PES operational activitiesin

the field.

Infrastructure Sites

Table 5 identifies the infrastructure sites employed forthe PES operations.

Table 5: Infrastructure Sitesfor PES Operational Activities

Infrastructure Description/Role
Site
Headquarters HQ site for office work conducted in support of the Post-Enumeration
(HQ) Survey (PES). This permanentsite in Suitland, Maryland, houses the PES
headquarters operations staff.
National NPCis locatedin Jeffersonville, Indiana. PES uses the NPC site for the
Processing followingactions:
Center (NPC) e Printing PES questionnairesand assembling packets.
e Receivingand scanning PES questionnaire returns.
e Conducting clerical geocoding and matching activities.
e KeyingPES paper questionnaire data.
e Disposition of PES paper materials after PES work is complete.
V1.0 April 16, 2020 Final
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Infrastructure
Site

Description/Role

Regional Census
Centers (RCC)

Regional census offices used to coordinate PES regional fieldwork.

Puerto Rico Area
Office (PRAO)

Censusregional office located in Puerto Rico used to coordinate PES
regional fieldwork.

Systems and other Technology Infrastructure

Table 6 identifiesthe systems employed forthe PES operations.

Table 6: Systems Used Within PES Operational Activities

System

Description

Master Address
File/Topologically Integrated
Geographic Encoding and
Referencing System
(MAF/TIGER)

MAF/TIGER is a system with a central database and many
utilities and tools that contains, manages, and controls an
extensive repository of spatial and nonspatial data used
to provide extracts to define Census Bureau operations,
provide maps, and support web applications.

Production Environment for
Administrative Record
Staging, Integration, and
Storage (PEARSIS)

A systemto manage administrative recordsand provide
services associated with those records.

Concurrent Analysisand
Estimation System (CAES)

An enterprise modeling platform that stores data and
usesthem to execute statistical modelsin support of
survey flow processing, analysis, and control.

Census Data Lake (CDL)

The Census Data Lake servesas the repository for
paradata and response data. It is builton a distributed,
scalable platform to support data ingest, storage, and to
provide data access to reporting and analytics
applications.
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System Description

Listingand Mapping / Mobile | LiMA provideslistingand mapping support for PES field
Case Management listers.

(LIMA/MCM) MCM providesthe listertheircase assignmentfor the day

in the order that they should work the cases.

Demographic Survey System DSS is a suite of legacy systems historically used for

(DSS) demographic and current surveys. These systems provide
laptop management, operations control, field operations
control, data collection, ITsupport, and image scanning
and retrieval servicesfor the PES.

Computer Assisted Personal Computer-Assisted Personal Interviews (CAPI)isanin-
Interview (CAPI) person data collection method in which the interviewer
usesa portable computing device to record answers given
during the interview by the respondent.

Sampling, Matching, Review, | An applicationsupportingquality control (QC).SMaRCS
and Coding System (SMaRCS) | specifically supports QC activities designed to determine
whetherfield listersand enumerators are using validated
procedures and collectingaccurate data. SMaRCS
facilitates QC activities by providinga mechanism for
selecting quality control samples, validating production
interview data against administrative records sources,
and by providinga tool for clerical matching to compare
the production interview data against Reinterview (RI)
data. SMaRCS also servesas a major control component
for QC activities by managing the selection of quality
control samplesfor field follow-up related to Post-
Enumeration Survey operations and tracking the progress
of the Rl work through the matching, field, and resolution
processes.

Decennial Applicant Personnel | Systemthat supports payroll for field staffincluding
and Payroll System (DAPPS) clerks, enumerators, and census field supervisors (CFSs).

V1.0 April 16, 2020 Final



2020 Census Detailed Operational Planfor:

Post-Enumeration Survey (PES) Operations —
Including:27.CMDE, 28.CMM, and 29. CMFO

System

Description

Automated Tracking and
Control (ATAC)

ATAC provides customer, employee, and workflow
management by automating the business and support. It
provides support for material tracking and check-in/
check-out.

Clerical Matching and Map
Update (CMMU)

The CMMU is designedto allow clerical matchers to
compare PES data to decennial census data, along with
PES and Census maps, to review and attempt to match,
possibly match, or assign nonmatch codes to housing
units or people.

Post-Enumeration Survey
Processingand Control
System

(PES PCS)

PES PCS performs the following work:
e Computer Matching for PES (CM).

* PES Workload Control.

® PES Sampling.

PES Imputation and
Estimation (PIE)

PIE supports imputation and estimation activitiesfor
Post-Enumeration Survey data.

National Processing Center
(NPC) Printing

The NPC systemthat isused to print and assemble
mailing materials needed for PES.

National Processing Center
(NPC) Data Capture

The NPC systemthat is used to capture and keyin
materials needed for PES.

Census Image Retrieval
Application (CIRA)

CIRA displays decennial censusimages of paper
guestionnaires aswell as geographic and response data. It
provides a user interface for reviewing the images and
data and is used to provide an Age Search service to the
publicat National Processing Center (NPC).

Other technology infrastructure employedforthe PES operationsincludes:

e 2020 Censuswebsite.

e Censusnetworks — Census Bureau network connectivity for data transmission between

operational systems and operational sites. This connectivity is provided by the IT

Infrastructure operation (ITIN).

V1.0

April 16, 2020 Final

Page33




2020 Census Detailed Operational Planfor: Page34
Post-Enumeration Survey (PES) Operations —
Including:27.CMDE, 28. CMM, and 29. CMFO

e Mobile networks and mobile devices—Laptop computers for use with Listingand
Mapping Application (LiIMA) and Computer Assisted Personal Interview (CAPI). Devices
and network are provided by ITIN.

e OfficeIT infrastructure at headquarters, regional census centers, Puerto Rico Area
Office, and NPC for conducting PES operational work. This infrastructure is provided by
ITIN.

e Kits/fieldsupplies—Kits and field supplies are created by DLM for field staff to use for
data collection activities.

2.5 PES Operations Data Flow and Operational Influences

Figure 3 is an Integrated Operations Diagram (I0D), which depicts the major interactionsamong
the operations and external entitiesinvolvedinthe 2020 Post-Enumeration Survey operations
(PES). This diagram shows the three major operational components of PES as the principal
activities (Coverage Measurement Design and Estimation operation [CMDE], Coverage
Measurement Field Operations [CMFO], and Coverage Measurement Matching operation
[CMM]), with collaborationsamong other decennial operations.

PES includesinteractions with Geographic Programs operation (GEOP), Response Processing
Operation (RPO), Field Infrastructure operation (FLDI), Decennial Logistics Management
operation (DLM), Decennial Service Centeroperation (DSC), Data Products and Dissemination
operation (DPD), and Archiving operation (ARC).
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Figure 3: 2020 Post-Enumeration Survey (PES) Integrated Operations Diagram (IOD)
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@CMDE performsthe design activities for the Post-Enumeration Survey (PES).

At this time, CMFO also performsits planningand preparation work, including activities
requiredto plan for the PES field data collection activities.

@CMDE selectsthe initial sample of PES basic collection units (BCUs).

CMDE selectsan area sample of basic collection unitsin the 50 states, the District of Columbia,
and Puerto Rico for use during the PES Independent Listing (IL) field data collection activity.

As a result of these initial sampling activities, the following PES sample is identified:

e PESBCU Sample— A setof BCUs that will be independently listed during PES data
collectionwork.

Note: The census housing unit (HU) enumerationsin these BCUs form the frame for the HU E
sample. Likewise, the census person enumerationsinthese BCUs form the frame for the person
E sample. The independently listed HUs in these BCUs form the frame for the HU P sample, and
the peopleinthe listed HUs form the frame for the Person P sample.

Within each state, the District of Columbia, and Puerto Rico, BCUs are stratified based on the
cross-classification of size, tenure (owner/nonowner3), and American Indian Reservation (AIR)
status. First, BCUs are classified by size into three mutually exclusive groups based on the
expected numberof HUs withinthe BCU. The expected numberof HUs withinthe BCU is
derived by counting addresses on the Master Address File. The three groups are as follows:

e SmallBCUs —0to 2 HUs.
e Medium BCUs — 3 to 57 HUs.
e large BCUs — 58 or more HUs.

The second classification categorizes medium and large BCUs based on tenure, i.e., forthe
entire BCU, the proportion of households that are eitherrented or owned based on 2010

3 Technically, the nonowner categoryincludes renters and people occupying HUs without payment of cashrent.
However, renters make up the vast majority of peopleinthe nonowner category, this category appears as
“renters” throughoutthe document, unless the referenceis to a specificsampling stratum.
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Census data. BCUs where more than 40 percent of the households do not own theirhome are
placed intothe nonownerstratum.

For 26 states, an AIR stratum isdefined. This stratum contains BCUs with three or more HUs
located on an AIR or associated trustland, regardless of the tenure status of the BCU. To
adequately control sample sizesfor American Indians, inclusioninthe AIR stratum takes
precedence over the other stratification variables. Table 7 summarizes the six mutually
exclusive sampling strata.

Table 7: Strata for Selecting the BCU Sample for PES Independent Listing

. Size Ll
First-Phase Stratum . Tenure Definition
Definition
(1) Small 0-2 HUs Not applicable (NA)
] BCUs with lessthan 40 percent of nonowner
(2) Medium Owner 3-57 HUs

households

) BCUs with 40 percent or more of nonowner
(3) Medium Nonowner  3-57 HUs
households

BCUs with lessthan 40 percent of nonowner
(4) Large Owner 58+ HUs
households

BCUs with 40 percent or more of nonowner
(5) Large Nonowner 58+ HUs
households

(6) AIR (26 statesonly)! 3+ HUs NA
1 These are the states with sufficient American Indian population living on AIRs in 2010.

Note: There may be AIR in other states, but withinsufficient American Indian population to
support a separate AIR stratum.

Allocating the Sample

The IL BCU samplein the U.S. is a national sample of about 10,100 BCUs: 8,000 medium and
large BCUs and 2,100 small BCUs. Includedinthe 8,000 BCUs is a separate sample of BCUs for
AlRs. The number of mediumand large BCUs is based on an expected average of P sample HUs
per BCU in each state from preliminary housing unit counts by BCU for each state.

The 8,000 mediumand large BCUs are allocated to the 50 states and DC. Thisallocation is
proportional to the populationin each state with three exceptions. First, Hawaii is allocated
enough BCUs to support an expected HU sample size of 4,500 to help the reliability of the
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Native Hawaiian or Pacific Islander estimates. Second, each state is allocated a minimum
sample size to get an expected 1,050 HUs, not including housing units inthe small and AIR
strata. Third, the states with AIR stratum are allocated enough BCUs to support an expected
10,500 HUs in the AIR stratum. The allocation of BCUs to the 26 states with AIR is proportional
to the 2010 Census population of American Indians livingon reservations on each state. The
allocation of the 2,100 small BCUs to the states is proportional to the number of small BCUs in
each state.4

For Puerto Rico, the expected number of sample BCUs for IL is400: 280 mediumand large BCUs
and 120 small BCUs.

Probabilities of Selection

To help support the reliability of minority and renter estimates, the sampling activity
oversamples BCUs in the nonownerstrata. This oversampling will help increase the sample size
of minoritiesand renters. Also, the large BCUs are selected with higher probability than
medium BCUs to allow for the subsampling of HUs withinthese BCUs later on. This bringsthe
overall probability of selection for HUs in large BCUs more in line with the overall prob ability of
selectionforHUs in medium BCUs. Oversampling of large BCUs increases the number of unique
BCUs in sample to provide a more geographically diverse HU sample.

@CMFO conducts the PES Independent Listing (IL) and Quality Control (QC) field data
collection activity.

All sample BCUs will be listed. Enumerators will canvass the entire sample BCU and construct a
list of housing units. Group quarters and nonresidential units are out of scope and do not need
to be listed, but housing unitsin transitory locations will be listed. Listers will identify the
location of all housing units (exceptthose on military bases) by assigning GPS coordinates using
an automated listingand mapping instrument. Independent Listingis subject to quality control;
a sample of housing units within every BCU will be checked, and all BCUs that fail will be
reworked.

4 See Davis, Nguyen, and Hill (2018) forsample allocation details.
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The listers make a complete canvass of their assigned BCUs to collect the followinginformation
for each HU and potential HU:

e Address (information to identify the HU and structure, street name, city, and ZIP code)
for units with city-style>addressesand for non-city-style when available.

e Rural route and box number (for both non-city-style and city-style addresses).

e Respondentname and physical location description for units with non-city-style
addresses.

e Number of HUs inany multiunitstructure.

e Description of each buildingthat contains HUs.®

e Status of each unit listed such as occupied, vacant and intended foroccupancy, under
construction, future construction, unfitfor habitation, boarded up, empty trailerlot or
site, structure used for storage of household goods, or structure used for another
purpose.

e Special features of addressesin PuertoRico.

To get information about extra and hidden units, listers will attemptto contact a respondent at
each address. Listers will make two attempts at the unit before contacting a proxy and use
observation only when necessary. In multiunit structures, the lister will canvass by observation
and then attempt to gather and reconcile the information froma manager who may be able to
provide information on all HUs more efficiently than questioningresidents of each unitdirectly.
Also, efforts will be made to acquire maps of apartment complexes, mobile home parks, and
recreational vehicle (RV) parks from the managers of these facilities.

Units in RV parks, campgrounds, marinas, and othersimilarlocations will be listed only if
someone with no otherusual residence occupiesthem at the time of listing. In addition, vacant
lots in mobile home parks will be listed since they could contain an HU when the PES Person
Interview is conducted. If the listers are unsure about whetheror not a unitis an HU, they will
be instructed to list the addresses. The assignment of listers to BCUs adheres to strict rules for
independence between census and PES operations (U.S. Census Bureau, 2019).

> City-styleis a form of address where house numberandstreetnamearegiven (e.g., 123 Blue Jay Road). Non-city-
styleaddresses pertain to all addresses other thancity-style.

6 Description of a building includes identifying the buildingas a single-family house; building with two or more
apartments; mobile home or trailer (inside or outside of a mobile home park); camper, tent, boat, van; or other.
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Listers will place a spot on the electronic map to indicate the location of each structure listed.
The quality assurance plan for Independent Listing has four components:

e Alllistersundergoonline and classroom training.

e Listers whostruggled in training are observed by their field supervisor.

e Automatedinstrumentedits to detectand correct common data-entry errors. Some
edits preventthe listerfrom moving forward until a correction is made, while other
edits warn the lister of a possible error but allow them to move on withouta correction.

e Some BCUs are sent for in-field quality gontrol (QC), as described below.

Aftera BCU is listed, itis run through a series of checks to place the BCU into one of three
samplingstrata for a possible quality reinterview; these strataare high, medium, and low. If a
BCU is selected forin-field QC, another lister specifically hired for QC will check a sample of
addressesin that BCU to verify addresses or make corrections, as needed. Afterthe sampleis
complete, the automated instrument calculates a pass or fail decision. If the production lister
made fewerthan the number of allowable errors, the BCU passes QC. Otherwise, the BCU fails
QC and the QC listerreworks all remaining addressesin the BCU.

CMDE doesthe subsampling of PES small basic collection units.

CMDE performsa subsampling of the PES small BCUs. The BCUs that were classified as small
before the independentlistingare restratified within each state and a subsample of the small
BCUs will be includedin the CMM Initial Housing Unit Computer Matching activity.

Using resultsfrom the IL as well as preliminary census address data’, BCUs from the original
small sampling stratum (0-2 HUs) are stratified into four groups based on the updated number
of HUs per BCU. The updated HU count for each BCU is the larger of the number of HUs from
the PES IL operation and the number of HUs from the preliminary census address list. The
subsamplingis designedto minimize the impact on the variance of the coverage estimatesand
to increase the efficiency of the PES field operations.

7 Same preliminary census address data used inthe InitialHU Matching discussed in Section 5.1.
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The strata are formed so that small BCUs with more than the expected numberof HUs will be
sampled at a higher rate to keep their weights lower. This will reduce the potential contribution
from these BCUs to the samplingvariance of the coverage estimates.

Approximately 10 percent of the original small BCUs with 0to 2 HUs found isretainedin the
final BCU sample and 30 percent of the small BCUs with 3 to 9 HUs foundis retainedin sample.
The target national BCU samplessize is allocated to the 50 states and DC proportional to the HUs
in each state.

Small BCUs with 10 or more HUs are not subsampled. Also, BCUs that are part of an American
Indian Reservation, associated trustland, or Tribal Jurisdiction Statistical Area/Tribal Designated
Statistical Area/Alaska Native Village Statistical Areaare not subsampled. Within each of the
other two strata, BCUs are sorted and a systematicsample of BCUs are selected with equal
probability within each subsampling stratum within each state, DC, and Puerto Rico.

@CMM conducts the PES Initial Housing Unit (IHU) Computer Matching activity.

During Initial HU Computer Matching, all addresseslisted inthe PES sample BCUs during IL are
computer matched to preliminary census addresses (of HUs and group quarters [GQs]) within
the sample BCUs and one ring of surrounding BCUs. This matching activity will identify the
following:

e Matches and possible matches betweenthe IL addresses and census addresses.

e Potential PES IL duplicates within the sample BCU.
e Potential census duplicates.

The data from the IL and the preliminary census addresses go through a series of data
preparation steps before matching, including address standardization. Addresses from either
file that are blank or could not be standardized are not subjectto computer matching, but will
be includedinthe clerical matching activity.

Potential duplicates are identified through a one-to-many matching process. Links betweena
single census address and multiple IL addressesidentify a potential PES duplicate;links
between a single PES IL address and multiple census addressesidentify a potential census
duplicate.
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The results of the computer matching and additional information are loadedinto an HU clerical
matching system, which is subsequently used by clerical matchers. All of the results from
computer matching will be checked clerically.

CMM conducts PES Initial Housing Unit Before Followup (IHU BFU) Clerical Matching
activity.

In general, the possibly matched addresses, “not matched” addresses, and potential duplicates
are sent to clerical matching to resolve any unresolved cases and confirm the nonmatches.
During Initial Housing Unit Before Followup Clerical Matching, the National Processing Center
(NPC) matching staff uses computer-assisted clerical matching techniques, along with maps, to
review and to resolve the match status of the possibly matched and “not matched” addresses
from the IHU Computer Matching. In addition, the NPC matching staff also searches for
duplicate census addresses. The clerical matching usesa computer-assisted software called the
clerical matching and map update system. Cases in the search areas that remain unresolved
followingthis activity are eligible for Initial Housing Unit Followup fieldwork.

There are two stages of Initial HU BFU Clerical Matching: BFU Technician and BFU Analyst.

In the BFU Technician stage, technicians use clerical matching software for the following work:

e Reviewtheresultsfrom the Initial HU Computer Matching activity to determine the
correct match status and to unlink addresses as necessary.
e Attemptto match IL units and census unitsthat were not matched in the Initial HU
Computer Matching activity.
e Search for duplicates:
o BetweenlLunits withinthe PES sample BCUs.
o Betweenunitson the preliminary censuslistin the PES sample BCU and the
surrounding BCU.
e Assign match codes to indicate the results of theirreview.

The supplemental materials used in the clerical matching include electronic maps with the PES
map-spotted units and electroniccensus maps. Giventhe number of non-city-style addressesin
rural areas, map spots and descriptions are very important for the clerical matching procedure
in these areas.
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In the IHU BFU Analyst stage, analysts perform the QC of the technicians’ work and review
cases referred by the technician. The referred cases are IL or census units where the match or
duplicate status is not clear. The QC process for clerical matching consists of analysts
performinga full review of BCUs selected forthe matching QC sample. For the IHU BFU Clerical
Matching activity, approximately 33 percent of all BCUs going through the CMM operation will
be checked. The target Average Outgoing Quality Limit (AOQL) is 3.5 percent.

Aftertraining, technicians will start production work in 100 percent QC status. If a technicianis
performing poorly, the technician may be required to undergo retraining. Technicians who
perform poorly even after retraining will be removed from the CMM operation.

To help ensure the quality of the matching and ensure the neweranalysts understand
procedures, the experienced analysts will informally review the work of the neweranalysts.

Some BCUs meetingspecificcriteriawill be allowed to skip the BFU Clerical Matching and go
directly to IHUFU. Other BCUs will be allowed to skip both BFU Clerical Matching and the
IHUFU. All BCUs skipping BFU Clerical Matching will be subject to a clerical duplicate search in
Initial HU AFU Clerical Matching.

The result of the BFU Clerical Matching process will be a file containing the Initial HU match
codes for all addresses (both IL and census), and flags indicating which census or IL units will go
to the next operation, the CMFO IHUFU operation.

@For cases identified from IHU BFU Clerical Matching that require follow-up, CMFO

conducts the PES Initial Housing Unit Followup (IHUFU) and QC field data collection activity.

During Initial Housing Unit Followup, CMFO interviewers collect additional information for
addresses unresolved afterthe IHU Computer Matching and IHU BFU Clerical Matching
activities.

IHUFU attemptsto do the followingwork:

e Collectadditional information that might allow a resolution of match codesfor any
differences betweenthe Independent Listing results and the census file.

e Resolve potential duplicates.
The followingare the conditions that will rendera unit eligible forfollow-up:

e Censusunit notlinkedto an IL unitin the same PES sample BCU.
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e ILunit notlinkedto a census unitin the PES sample BCU or surrounding BCUs.

e |Lor census unitwith alinkassigneda possible match status.

e |Lunit with unresolved HU status (under construction, future construction, unfitfor
habitation, vacant trailer pad, or other), regardless of match status.

e |Lunit with a duplicate link, regardless of match status.

e |Lunitwith alinkto a census unitin a surrounding BCU, regardless of match status.

e Censusunit witha duplicate link, regardless of match status.
e |Lunitwithalinktoa census GQ.

To maintainthe independence between the PES and census, previous census and PES work
assignments are taken into account when making assignments to PES staff. As with all other PES
follow-up activities, staff will use apaper form seekingto acquire the necessaryinformation.
Also, PES field representatives will have access to both PES and census maps. Further, they will
be able to update paper maps in limited situations.

The follow-up forms are customized for each individual situation. Efforts will be made to collect
the followinginformation:

e BCU number (for a unit that could be a duplicatein a surrounding BCU).

e Evidenceto determineifthere was an HU at the address on the date of the follow-up
visit.8If the case in questionis not an HU, a statementshould be provided as to the
reason for this determination.

e Whether or not two units identified as possible matches are the same unit.

e Whether or not two or more unitsidentified as possible duplicates are the same unit.

e HU status updates for certain situations.

e Response to case-specificquestions provided by the clerical matchers.

Also, field representatives will use the reference list® provided to determine if any units sent for
follow-up match otherunits on the reference list. Thisis done to reduce the number of

8 Itis possible thatsome of the fol low-up cases were not HUs at the time of listing. In this situation, the interviewer
will need to determineifanHU does actuallyexistattheaddress.

°The referencelistisa listof all of the PES HUs and census HUs and GQs in the PES sample BCU. Italso includes
census unitsin surrounding BCUs that contain a unitlinkedto a unitinthe sample BCU.
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potential E sample nonmatches. Cases lacking sufficientinformation to locate the unitinthe
field and conduct the follow-upinterview will not go to IHUFU.

The IHUFU quality assurance plan has the following components:

e Alllistersundergoonline and classroom training.

e Listers whostruggled in training are observed by their field supervisor.

e Fieldsupervisorsreview and edit completed forms for accuracy and completeness.

e A separate staff of listers, called QC listers, perform a check of data accuracy for
randomly selected IHUFU forms in each BCU. Approximately 15 percent of all cases sent
to IHUFU will be checked inthe field, with a target AOQL of 4.0 percent.

o Afieldsupervisoreditsthe QC formsfor accuracy and completeness.

Each BCU undergoes an office edit.

CMM conducts PES Initial Housing Unit After Followup (IHU AFU) Clerical Matching activity.

The NPC matching staff will use the results of the IHUFU data collection to attempt to match
unresolved addresses. The result of this activity is a file containing match codes for PES listed
and census units inthe BCU sample. The output of this matching is sentto CMDE for use in
selectingthe PES Person Interview (Pl) HU Sample.

Once the IHUFU is completed, the IHUFU paper forms, along with Initial HU BFU Clerical
Matching results file and updated PES maps, are made available for the next PES activity, the
Initial HU AFU Clerical Matching. There are three stages inthe Initial HU AFU Clerical Matching:
AFU Technician, AFU Analyst, and AFU Outlier Review.

A main objective of the AFU Technician stage is to have the technicians assign match status and
HU status codesto cases that were sentto IHUFU. A clerical search is performed to attempt to
find duplicates for BCUs that have skipped Initial HU BFU Clerical Matching.

In addition, clerical matchers will correct addresses and update PES maps by adding or deleting
map spots, based on information collected in IHUFU. Clerical matchers may add map spots to
the PES maps for census addresses that belong within the sample BCU or a surrounding BCU
and were listed in the sample BCU by census, but were not listed there in IL. Clerical matchers
may also delete map spots for IL addresses that do not belongin the sample BCU or do not
representa unit that has the potential to be an HU by the time of the P, such as businesses.
These address corrections and map spot numbers are recorded and are used for future PES
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field operations and matching activities, butare not fed back intoany actual census operation
(e.g. GEOP).

The IHU AFU Analyst stage for IHU AFU Clerical Matching is very similarto that for IHU BFU
Clerical Matching. In this stage, the analyst conducts a quality check on a sample of technicians’
work and reviews any cases referred by the technician. The expecte d QC workload and target
AOQL for this activity are the same as for IHU BFU Clerical Matching.

Aftertraining, technicians will start production work in 100 percent QC status. If a technicianis
performing poorly, the technician may be required to undergo retraining. Technicians who
perform poorly even after retraining will be removed from the CMM operation.

To help ensure the quality of the matching and ensure the neweranalysts understand
procedures, the experienced analysts will informally review the work of the newer analysts.

In the AFU Outlier Review stage, analysts review BCUs identified for review by headquarters
staff and BCUs that exceed a prespecified threshold of weighted nonmatch and erroneous
enumeration counts. The analysts review the BCUs for systematicerrors orissues. They
document theirfindingsinjournals that can later be used during estimation processes if
questionsarise.

The output for the Initial HU AFU Clerical Matching activity consists of the resultsfile,
containingthe match status codes and HU status codes of all census and IL unitsincludedin the
initial HU activities.

CMDE selectsthe PES Person Interview (Pl) HU Sample using inputs from IHU AFU.

Identifyingthe P sample and E sample HUs are separate samplingactivities done at different
times. Along with identifyingthe P sample HUs, an additional sample of census-only HUs is
identified toreceive the Pl. Since these census-only units were not listed in the PES IL they
cannot be part of the P sample, but a sample of themis selectedto be includedin the PI, along
with the P sample HUs. Identifyingthe Plsampleinvolves selecting asubsample of HUs within
large BCUs.

In large BCUs (58 or more HUs), the HUs within the BCU are subsampled. This feature of the
sample designis intendedto increase the numberof BCUs in sample while still attainingthe
targeted number of HUs for the P sample. The objective isto reduce costs and yield
manageable fieldwork loads for PES Pl and PFU without seriously affecting the precision of the
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PES coverage estimates. Also, by taking advantage of the homogeneity of units withinthe large
BCUs, interviewingamanageable fraction of several differentlarge BCUs providesa more
geographically diverse sample. This approach is expected to have lowersamplingvariance than
a design with more sample housing units within BCUs and fewer BCUs.

When selecting the initial sample of PES BCUs for IL, large BCUs have a higher selection
probability than medium BCUs to take into account the anticipated subsequent HU
subsampling. Afterthe subsampling of HUs inlarge BCUs, the HU selection probabilitiesin
medium and large BCUs in the original BCU samplingstrata are similar.

Anotherimportant goal of the HU subsamplingis to geographically overlapthe P and E samples
to reduce the E sample PFU workload. An overlapping P and E sampleis not necessary but
improves the precision of coverage estimates, the cost-effectiveness of the succeedingfield
operations, and the data processing efficiency.

Identifying the P Sample HUs

The PES independently listed units that are determined to be HUs or potential HUs and that are
located inthe final PES sample BCUs after the IHU Matching and Followup activities are the
source of the P sample. For BCUs containing 57 or fewerIL HUs, all the PES HUs are includedin
the P sample. For BCUs with 58 or more IL HUs, a subsample of PES HUs is selected. AllHUs in
BCUs in the AIR stratum are includedin the P sample.

A subsample of HUs withinthe large BCUs are formed by grouping adjacent HUs, called
segments, and selectingone or more segments per BCU for the P sample. The segmentsare
constructed by sorting housing units by map spot number withina BCU. The map spot numbers
are reviewed duringthe Initial Housing Unit matching activities to assure they are sequential
numbered around the BCU. The segments have roughly equal numbers of HUs withina BCU.
Segments of HUs are used as the sampling unit to obtain compact interviewing workloads and
to facilitate the identification of an overlapping E sample. A systematicsample of segmentsis
selected across the BCUs withina stratum. The resultingsample will yield atleast one segment
selected per BCU. The PES IL units in BCUs where no subsampling occurs and the PES IL units
that are retained after the subsampling compose the P sample.

As was done inthe 2000 A.C.E., the Pl sample will be selected on a flow basisfor the 2020 PES.
As BCUs complete Initial HU Clerical Matching, the addresses that are eligible forthe Pl shall be
input to Pl sample selection. Overall, PES expects to sample addresses for Pl infive waves
spread across the P sample selection period.

V1.0 April 16, 2020 Final



2020 Census Detailed Operational Planfor: Page48
Post-Enumeration Survey (PES) Operations —

Including:27.CMDE, 28.CMM, and 29. CMFO

Identifying the Pl sample of HUs

The Pl sampleis the set of HUs where the PES Pl is conducted. It consists of the HUs selected for
the P sample (describedinthe previous section) and a sample of census-only units. Census-only
HUs are eligible forthe PES Pl to obtain Census Day residence status of peopleinthese HUs
prior to identifying E sample HUs. There are four categories of census-only HUs eligible forthe
Pl:

e Nonmatched censusunit that is confirmedto existinthe sample BCU, but was missed
by the PES IL.

e Nonmatched census unit that is geocodedto the PES sample BCU, but confirmed to exist
in one of the BCUs surrounding the sample BCU.

e Nonmatched census unit geocoded to the PES sample BCU, with an unresolved HU
status code.

e Matched census unitthat is geocoded to the sample BCU, but confirmedto existinone
of the BCUs surrounding the sample BCU. (The correspondingIL unitis not eligible for
the P sample, since it is not located inthe sample BCU.)

Census-only HUs are eligible forthe E sample if theyare on the final census address list for the
final sample BCU.

For Pl sample identification, the eligible census-only HUs are assigned to the same segments as
the P sample by sorting all PES ILHUs and eligible census-only HUs together geographically by
theirexpected location on the ground (i.e., map spot numbers). Sometimesthereis a large
number of these census-only cases withina sample segment(s) ina BCU. If thereis a large
number (58 or more) of these census-only HUs in all the sample segmentsinthe BCU, theyare
subsampled. Withinsample segment(s) ina BCU, the census-only units are selected at a
constant rate of 1-in-3.

If there are fewerthan 58 eligible census-only HUs within all sample segments or there are
fewerthan 58 of these units withina BCU that was not subsampled duringthe P sample
selection, all of these eligible census-only HUs are included in the PES Pl sample. PES expects
the number of census-only HUs in sample P sample segmentsto be about 6 percent of the
number of Pl-sample HUs.
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Afterthe decennial census Nonresponse Followup operation (NRFU) is completed for the
BCU, CMFO conducts the PES Person Interview (Pl) and Reinterview field data collection

activity.

For each sample BCU, CMFO willinterview people inselected housing units. During P,
interviewers use a computer-assisted person interview (CAPI) to obtaininformation about the
following:

e The current residents of the sample housing unit.

e The peoplelivingat the housing unitat the time of interview who may or may not have
beenthere on Census Day (nonmoversand inmovers).

e Certain people who moved out of the sample housing unitbetween Census Day and the
time of the Pl (outmovers).

The information collected for each person includes name, sex, age, date of birth, race,
relationship, and Hispanic origin. The intervieweralso collectsinformation about alternate
addressesto establish where people lived on Census Day, according to census residence rules.
The Pl will include some census cases not inthe person P sample. These Census Addsand
census-only cases from the person E sample will be includedinthe Pl sample to obtain
information about them that may be useful in person matching.

The PES Pl will be conducted at the selected HUs to build an independent roster of people
currently living at each HU. Emphasis will be placed on collectinginformation on the Census Day
and Interview Day residence of people associated with the HUs (nonmoversand inmovers)
based on residence rules. This method, by which all people who live at the sample address at
the time of the Pl are includedinthe P sample, is known as PES Procedure B. Informationon
the Census Day residence of these peopleis collected to facilitate matching. The 2020 PES will
use Procedure B.

The 2010 CCM used Procedure B+. When the P sample also includes people who lived at the
sample address on Census Day but who died after Census Day or whose Interview Day
residence is out of scope for the coverage measurement universe (thatis, has no probability of
selectionforthe P sample), thisis known as PES Procedure B+. An example of how the 2010
CCM employed the B+ methodology was collecting Census Day information on a person who
was a Census Day resident of the sample address, but who movedinto a college dorm between
Census Day and Interview Day. The college dorm representsa residence that is out of scope for
PES since itisa GQ.
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To maintainthe independence needed to preserve the validity of the DSE methodology, the Pl
field operation should not overlap with the NRFU operation withina BCU.

In the PI, the interviewers’ primary focusis establishingthe Census Day and Inte rview Day
residence for people at the sample address at the time of interview, both nonmoversand
inmovers since Census Day. Data will be collected for people (eitherindividuals orentire
households) about whom the respondentis knowledgeable and who have moved out since
Census Day. Outmoverdata are collected to reduce the PFU workload and to obtainan
interview closerto Census Day for these possible E sample cases. This information also helpsto
identify people who may have been enumerated at more than one locationin the census.
Situations where all Census Day residents of an HU have moved out before Interview Day
presenta challenge fordata collectionand in resolving Census Day residence status.

For each householdinthe PI, the data collection process will include questionsto establish
where each person should have been counted in the census (their Census Day address) and
information on where each person could have been counted, such as inmoverand alternate
addresses. These inmoverand alternate addresses will be used to assist in determining the
Census Day residence status of each person. They will also be used to identify possible
erroneous enumerations (including possible duplicates).

The Pl will be conducted using a computer-assisted personinterview (CAPI) instrumentona
laptop computer. Having an automated instrumentallows the interview to be tailored to the
specificliving situation and demographiccharacteristics of all people, asdetermined by their
responses. A series of roster probes will be asked to capture information about any other
person who has stayed at the residence that the respondentdid not previously mention. These
qguestions ask about babies, foster children, relatives, friends, orsomeone else who may have
stayed temporarily at the sample address.

Afterrostering, questions are asked to gather demographicinformation and additional
addresseswhere a person could have been counted in the census. The questions are geared
toward collectingaddresses for any of the following places where a person might have resided:

e Census Day address other than the sample address.
e College address.

e Military service address.

e Residencefora job.

e Relative’saddress where the person may stay, includingjoint custody situations.
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e Seasonalhome address.

e Other GQ (nursinghome, correctional facility, group home, etc.).
e Any other place stayed often.

Questions are then asked as to how often a person “cycles” (goes back and forth) betweenthe
sample address and any alternate address. This method is similarto the one employedinthe
2010 CCM Pl and the 2000 A.C.E. personfollow-up and evaluation follow-up interviews.
Responsesto these questions are needed so the clerical matching staff can apply the census
residence criteriato determine where the person should be counted.

The Pl quality assurance plan has the following components:

e Allinterviewersundergoonline and classroom training.

e Interviewerswhostruggledin trainingare observed by field supervisors.

e Automatedinstrument edits to detectand correct common data-entry errors. Some
edits preventthe interviewerfrom moving forward until a correction is made, while
other edits warn the interviewer of a possible error but allow them to move on without
a correction.

e Areinterview of selected cases.

There are four ways a case can be selected for reinterview:

e Analytic, which selects cases that appear to be unusual. For example, a case that is
completedvery quicklyis suspicious.

e Random, which selects cases usinga systematic samplingapproach.

e Supplemental, whichisused when clerical resolution staff suspect an interviewer may
not be following proper proceduresand are looking for more information.

e Hard Fail, which isused when an intervieweris confirmed to have falsified work. In this
situation, all of the interviewer’s cases that have not already beenselected for
reinterview are added to the reinterview workload.

The reinterviewis conducted by a separate staff of interviewers. As completed reinterview
cases are transmitted from the field, the Pland Pl reinterview data are matched. Reinterview
cases that are not assigned a “Pass” or “reinterview noninterview” match code during
computer matching go on to a clerical matching stage to determine afinal match code. The
reinterview programis designedto sample 15 percent of the Pl cases.

V1.0 April 16, 2020 Final



2020 Census Detailed Operational Planfor: Page52
Post-Enumeration Survey (PES) Operations —

Including:27.CMDE, 28.CMM, and 29. CMFO

CMM performs the Clerical Geocoding activity.

The processing of alternate addressesand inmovers’ Census Day addressesrequires geocoding
functionality priorto matching. Since addresses are collected during both the Pl and the PFU
interviews, geocoding will be required foraddresses obtained from each of these two CMFO
activities at two different times.

Inmoverand alternate addressesidentified duringthe Pl will be geocoded to census BCUs using
automated software during the Clerical Geocoding activity. An attempt to clerically geocode
those Plrespondent-provided addresses that cannot be computer geocoded will also be made.

Automated Geocoding

The inmovers’ Census Day addresses, and the alternate addresses provided by the respondents
in Pl, are geocoded. The geocodes are used during person matching to create search areas for
person matching that encompass the BCU of the inmoveror alternate address and its
surrounding BCUs.

The results of automated geocoding for addresses collected inthe Pl will be inputto the Clerical
Geocoding activity. Clerical Geocoding will attemptto geocode the addresses that could not be
givena geocode during automated geocoding. The results from these two geocoding activities
will be used to conduct Person Computer Matching and Person Clerical Matching, as well as
Clerical Residence Status Coding. The inclusion of clerical geocodingresults prior to computer
matching is a change from 2010.

The Census Bureau’s MAF/TIGER database is the primary source of the geocodes. Geocoding
can occur at various levels of geography. The most detailed geocoding occurs when the
respondent-provided address matchesto a specificrecord on the MAF. If the addre ss matches
to the MAF, PES receivesthe matching MAF Identifier (MAFID) as well as the geocode. The least
detailed geocode isassigningonly a state. Several county codes can be assignedif onlya city or
town is provided and that city or town liesin more than one county. In general, geocodingis
successful for matching purposes if the address can be assigned to a specificcounty and census
BCU or a small group of census BCUs.

If the automated geocoding is not successfulin determiningthe MAFID or the BCU of the
respondent-provided address, thenthe address is provided to Clerical Geocoding for the clerical
matchers to attempt to geocode using additional information collected during PI.
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Clerical Geocoding

Afterautomated geocoding, all cases with ungeocoded inmover or ungeocoded alternate
addresseswill be reviewed during the Clerical Geocoding Technician stage.

Any inmoveror alternate address that is not geocoded to a BCU by automated geocoding will
be reviewed by the technicians. They will have access to census maps for the entire country,
the MAF browser, the online ZIP+4 directory, and the internetto attempt to geocode the
address. They will also have access to other information collected inthe Pl such as landmarks,
cross streets, names of other household members, and names of nearby neighbors.

Clerical matchers also review the Pl data and geocode(s) for each inmoveraddresses to
determine how confidentthey are that the census person would be found in the inmover
address search area, giventhat the person was correctly enumeratedinthe census. Clerical
matchers assign an inmoveraddress code to each inmoveraddress, based on this review.

CMM performs the Residence Status Coding activity.
Automated Residence Status Coding

Each person rosteredin a Pl HU that is coded as a complete or partial interview isassigned a
residence status code. This includes people in census-only HUs selected toreceive the Pl. These
codes ultimately are used to indicate whethera personshould be includedin the P sample or
not. A person rosteredin a census-only HU is assigned a residence status code but is not eligible
for the P sample. The residence status codes are assigned by computer followingthe Pl and can
be reviewed and reassigned during Clerical Residence Status Coding or any part of person
clerical matching based on information providedin Pl or PFU.

The residence status codes for P sample people are as follows:

e Nonmover(N).
e Inmover(l).
e Unclassified (U).

The Plis designedtoroster all people at the sampled HU on Interview Day. If the respondent
can provide information on people who lived at the sample HU on Census Day but no longerdo,
then thisinformationis collected. As such, some of the people rostered may not turn out to be
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residents of the sample address on Interview Day and would therefore not be includedin the P
sample. The residence status codes for these non-P sample people are as follows:

e OQutmover (0).
e Out of scope (X).

If the computer determinesthata clerical review isneeded to determine the residence status,
the personis givena residence status code of “R,” which will flagthe record for clerical review.

Clerical Residence Status Coding

Afterautomated residence status coding, Pl cases witha “review” residence status code from
automated residence status coding will be reviewed during the Clerical Residence Status
Technician stage. In some cases, the computer cannot assign a residence status code to a
person rosteredin the Pl, but notes collected duringthe Pl may helpresolve the status. In these
cases, a technician will review the data collected inthe Pl and will assign a residence status
code. The Clerical Residence Status Technician stage withina BCU occurs after the BCU
completes Clerical Geocoding, since some cases may require geocodes to determine the correct
residence status code.

Afterthe CUF is created, CMDE selectsthe E sample HUs.

The E sampleis identified after the PES Plis conducted but before the Person Matching
activities begin.

The E sample contains HUs enumerated in the census in the same sample areas as the P
sample. The source of the final set of census HUs is the Census Unedited File (CUF).

One primary goal of E sample identificationisto geographically overlapthe P and E samplesto
the extent possible. Having overlapping P and E samplesreduces the E sample PFU workload.
Overlappingthe P and E samplesalsoimprovesthe precision of the dual system estimates and
the cost effectiveness of succeedingfield operations.

The identification of E sample HUs is done by mappingthe final set of census HUs onto the
previouslyidentified PES segments. The final census HUs are divided intotwo categories; those
that are on the Pl frame and those that are not. If a unit maps to a unit on the Pl frame and is
selectedforPl, thenitisin the E sample. Those units that did not map to the Pl frame are
Census Adds.
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In addition, the censusinventory of HUs may change between the IHU Matching activity and
the IHUFU field operation and the identification of the E sample. For example, a unit may be
added to the census address listthrough a census operation. The added unit could also have
beenon the census listat the time of IHU matching and IHU follow-up, but declared erroneous
for some reason such as duplication. These erroneous unitsthat are stillinthe census would
also be treated as Census Adds for E sample identification. These Census Adds are assigned to
the already-formed segments geographically. Forthe 2020 PES, Census Adds insample
segments will not be subsampled. The E sampleis expectedto contain about the same number
of HUs as the P sample.

CMM conducts PES Person Computer Matching.

During Person Computer Matching, the person data collected during Pl are computer matched
against all census enumerations. The person dataset from the Pl is also computer matched
against itself withina sample BCU to identify duplicate people inthe Pl. The person computer
matching also searches for census duplicates withinthe U.S. or within Puerto Rico. There will be
no matching or duplicate searching between the U.S. and Puerto Rico. Matching and duplicate
searches are also conducted at respondent-provided alternate addresses. As a result of
computer matching, people are identified as one of the following codes:

e Matched.

e Possibly matched.
e Not matched.

The Person Computer Matching involves three different searches:

e Pltocensus — Pl people are matched to the entire censusto find matches both within
the sample BCU search area and throughout the census.

e E sampleto census — E sample people are matched to the entire censusto find
duplicates both withinthe sample BCU search area and throughout the census.

e Plto Pl within-BCU—- Pl people withinthe BCU are matched to find within-BCUPI
duplicatesonly.

For each search outlined above, Person Computer Matching involves several steps:

1. Preparing the Data — Census and Pl data fields used in the computer matching algorithm
needto be consistent. They include data items such as gender and computed age. In
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addition, the phone number—akey component inthe matching system—is edited.
Finally, namesare prepared by removing punctuation, titles (Mr., Mrs., Dr., etc.), and
special characters (including Spanish characters). A name variant listis used to
standardize first names (forinstance, “Cathy” and “Catherine” are considered the
same).

2. Computer Matching — Person records are compared across all living quarters outside of
theirown (i.e., a person cannot match withintheirown HU or GQ). A person can linkto
multiple people butto only one person per living quarter. Matching is accomplishedin
two steps. The first step matches all people across the universe. The second step builds
on the links established inthe first step but allows additional flexibility for finding
matches within other households.

3. Geographic Assignment— Each linked pairis assigned a geographiccode indicatingthe
relationship of the link. The codes are:

e Withinthe sample BCU.

e Ina surrounding BCU.

e |In county but outside the sample BCU and surrounding BCUs.
e Inadifferentcountyinthe same state.

e Inadifferentstate.

4. Computer Modeling— Modelingis usedto establish which links should be considered
matches, possible matches, or not a match. Rulesare applied based on geographic
proximity (see Geographic Assignmentabove), household patterns, phone numbers,
person characteristics, and type of living quarters (HU or GQ). There are two types of
modeling. The first is within-household modeling, which takes the household structure
into consideration. The second type is residual modeling, which matches individuals
withoutthe benefit of the household structure.

5. Creating the Output — The output from computer matching contains identifying
information for each person record in a linked pairand the match code for that pair
(either match or possible match).

Each of the three searches usesthe same software and the same steps in matching. For the PI
to census search, the data are matched only once but there are three separate modeling
processes. Links inthe sample address search area or inthe nationwide search area are
modeled with respect to the sample address. Links in the inmoveraddress search area are
modeled with respect to the inmoveraddress. Links in the alternate address search areas are
modeled with respect to the alternate address. For each of the modeling steps, the geographic
distance category is reassigned based on the distance of the address being modeled. This
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adjustment can make it more likelyto call alinka match when modelingwithrespectto a
differentaddress. In general, links with closer geographic proximity are more likely to be called
matches.

CMM conducts PES Person Before Followup (Person BFU) Clerical Matching.

In general, the possibly matched people and not matched people are sent to clerical matching
to resolve any unresolved cases and confirm the nonmatches. During the Person Before
Followup Clerical Matching activity, the NPC matching staff uses computer-assisted clerical
matching techniques, along with maps, to review and attempt to match, possibly match, or
assign “not matched” codesto personrecords (linked ornot) as a result of computer matching.
In addition, clerical matchers conduct clerical searches for duplicate people. The computer-
assisted clerical matching allows the matching staff to determine if a person corresponds to a
census enumeration with a missingor incomplete name. It also allows assignment or updating
of a person’s Census Day residence status. Cases that remain unresolved following this activity
are sent to PFU. Some examples of unresolved PFU cases include the following:

e Nonmatched P sample person records with a proxy response.

e Nonmatched E sample person records.

e Possibly matched or possibly duplicated records.

e Matching housingunits with differingrosters betweenthe E sample and P sample
households.

e P sample people with unclassified residence status.

e Inmoverswith ungeocodedinmoveraddresses.

e Possible matches.

e Possible duplicates at nationwide potential long-distance duplicate addresses (follow-up
needed at both the in-clusterand long-distance addresses).

During the BFU Technician stage, technicians will review the results of Person Computer
Matching. In particular, technicians attempt to match Pl records to the census, find duplicates
in the P, and find E sample duplicates.

The technicians will review each E sample case with insufficientinformation forfollow-upto
attempt to update the record with information from other census data (includingelectronic
images of census forms). An example would be adding the last name of a parent listedon a
census form to children on the form whose last names are missing. Pl cases withincomplete
names or characteristics will be updated using other Pl data.
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As part of the Person Before Followup Analyst (BFA) stage, analysts review every technicians’
work and resolve any cases that the technicians could not resolve. The analysts will performa
full review of BCUs selected for the person matching QC sample. They will also review specific
person records sent by the technicians in the Person BFU Technicianstage. It is expected that
about 25 percent of all BCUs requiring person matching will be subjectto this QC activity, with
an expected average outgoing quality level (AOQL) of 3.5 percent.

Aftertraining, technicians will start production work in a 100 percent QC status. If a technician
is performing poorly, the technician may be required to undergo retraining. Technicians who
perform poorly even after retraining will be removed from the CMM operation.

To help ensure the quality of the matching and ensure the neweranalysts understand
procedures, the experienced analysts will informally review the work of the neweranalysts.

Afterthis initial matching activity, all E sample nonmatches, selected Pl nonmatches, and all
possible matches and duplicatesare followed upinthe field through the PFU operation.

For cases from Person BFU Clerical Matching that remain unresolved, CMFO conducts the
PES Person Followup (PFU) and Reinterview field data collection activity.

During PFU, interviewers contact cases identifiedinthe CMM Person Matching activities as
requiringadditional information to resolve the following:

e Census Day residence status.
e Enumeration status.

e Match status.

e Personduplication.

The universe for potential follow-up includes the E sample, the P sample, or suspected census
duplicates. PFU collects data that islater used inthe Person After Followup Clerical Matching
activity to resolve any differences between the Post-Enumeration Survey and the census
enumeration results. The PFU data collection forms will be collected through paper-based data
collection. The questionsincluded for each follow-up case will vary dependinguponthe reason
the case is beingsentto follow-up. Thisfield operationincludes areinterview for quality control
purposes.

Person Followup cases are identified afterthe Person BFU Clerical Matching activity is
completed. The PFU interview attempts to collect additional information needed to establish
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Census Day residence for P sample cases. It also attempts to resolve enumeration status for

nonmatched E sample cases. People coded as having insufficientinformation forfollow-up are

not sent to PFU. The types of cases sent to PFU are as follows:

V1.0

Possible matches (P or E sample), not including possible matchesidentified during
nationwide computer matching.

P sample partial-household nonmatches.

P sample whole-household nonmatches with a proxy respondentin the Pl and eitherno
people inthe matching census unitor no matching census unit.

P sample whole-household nonmatchesin BCUs with a high rate of P sample
nonmatches (more than 45 percent).

P sample whole-household nonmatches where the Pl interviewer changed the sample
address.

Inmovers with ungeocoded inmoveraddresses (regardless of match status).

Conflicting households, which occur when addresses that matched during IHU activities
have completely different rostersinthe census and Pl (nonmovers).

Unclassified P or E sample people with sufficientinformation forfollow-up, who are not
duplicates, regardless of match status.

P sample people who are identified as a match or possible match in the nationwide
computer matching (follow-up at sample address).

Peopleidentifiedin the nationwide search who match or possibly match to P sample
people (follow-up atthe nationwide address) by personal visits.

E sample nonmatches.

E sample whole-household nonmatches whose addresses were flagged for a geocoding
check and notincludedinInitial HU Matching.

E sample people who are duplicates or possible duplicates toa nationwide person
(follow-up atthe sample address).

Peopleidentifiedin the nationwide search who are duplicates or possible duplicatesto
other E sample people (follow-up at the nationwide address by personal visit).

Any case sent to PFU by an analyst.

P sample possible duplicates within the sample BCU.

E sample possible duplicates withinthe sample BCU or the surrounding BCUs (at least
one of the pairis an E sample person).
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e Plinmoverswho are not found at their respondent-provided Census Day address (i.e.,
not matched at theirinmoveraddress), where the Pl data was collected from a proxy
respondent.

e Nonmoversat addresseswhere the IHU activities determined that no HU existed at the
time of follow-up, but the potential existed foran HU at the time of PI.

e E sample matches to outmovers at addresses where the IHU activities determinedthat
no HU existed atthe time of follow-up.

Note that a case can be sent to PFU for multiple reasons. The PFU data collection methods will
include establishing where the person should have been counted in the census (their Census
Day residence) and collectinginformation on alternate locations and addresses where the
person could have been counted on Census Day.

The PFU interview will be conducted usinga Docuprinted paper questionnaire. This method
allowsthe PFU form to be tailored to collect only the information needed for each person. The
paper questionnaire will be used for final coding of the Person Matching results.

The PFU questions are geared toward collectingaddresses at any of the following places where
a person might have resided:

e Census Day address other than the sample address.

e College address.

e Military service address.

e Residencefora job.

e Relative’saddress where the person may stay, includingjoint custody.
e Seasonal home address.

e Any other place stayed often.

e Other GQs (nursinghome, correctional facility, group home, etc.).

To assign a residence status code, the PFU interview then asks for dates spent at each residence
and includes some semiscripted probesto help matching staff determine at which address the
person should be countedin the census according to census residence criteria.

In addition, a follow-up on matches, duplicates, possible matches, and possible duplicates
identified inthe nationwide computer match will be performed. The part of the linkthat is
located outside PES sample and surrounding BCUs (referred to as the “nationwide” address)
will be followed up by personal visits as part of the nationwide PFU operation. The part of the
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link located inside the search area will be followed upinthe field as part of the regular PFU
operation.

The PFU quality assurance plan has the following components:

e Allinterviewersundergo online and classroom training.

e Interviewerswhostruggledin trainingare observed by field supervisors.

e Fieldsupervisorsreview and edit completed PFU forms for accuracy and completeness.
e Each PFU questionnaire undergoes an office edit.

e Reinterview, described below.

e Followingreinterview, each case is edited by a field supervisorand then office staff.

The purpose of the reinterview isto ensure that the original interviewer contacted the PFU
case. Reinterviews are chosen by random or supplemental sampling. Once a case is selected for
reinterview, areinterviewer will visit the follow-up address or make contact by telephone and
conduct the reinterview with the same person who respondedto the PFU interview to confirm
that the PFU interview respondent was contacted by the interviewer. About 15 percent of each
interviewer’scompleted eligible cases are randomly selected for reinterview.

CMM conducts PES Person After Followup (Person AFU) Clerical Matching.

The NPC matching staff use information obtained during PFU from the completed
guestionnairesto resolve match, residence, enumeration, and duplication status for remaining

peopleinthe coverage measurementP sample and E sample.

Followingthe PFU interview, Person AFU Clerical Matching activities are performed. The Person
AFU Clerical Matching consists of four stages:

e AFU Technician.

e AFU Analyst.

e AFU BCU Review.

e AFU OutlierReview.

As PFU forms are returned from interviewing, they are assembledinto batches to be reviewed
by the clerical matching staff. First, these batches are reviewed by techniciansinthe Person
AFU stage. Then, during Person AFU Analyst, analysts perform a review of the technicians’ work
selected forQC purposes. The analysts also resolve any cases that the technicians could not
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resolve. This process is similarto the process for all other PES clerical matching activities. About
20 percentof all PFU forms will be reviewed for QC purposes. The target AOQL is 6.13 percent.

Aftertraining, technicians will start production work in a 100 percent QC status. If a technician
is performing poorly, the technician may be required to undergo retraining. Technicians who
perform poorly even after retraining will be removed from the CMM operation.

To help ensure the quality of the matching and ensure the neweranalysts understand
procedures, the experienced analysts will informally review the work of the neweranalysts.

During the AFU Technician and AFU Analyst stages, the PFU interview results are clerically
reviewed and the people are coded according to a predetermined set of matching codes.
Technicians and analystsare allowed to make corrections to previous codingassignments if
errors are discovered fromthe Person BFU Clerical Matching activities, evenif the people were
notincludedin PFU. These match codes provide the basicinformation needed for measuring
both net coverage error and the components of census coverage. This clerical review also
includes assignment of residence status codes and the clerical geocoding of any additional
respondent-provided addresses (inmover and alternate addresses) collected in the PFU
interview.

All PES sample BCUs are eligible for AFU BCU Review and AFU Outlier Review stages. BCUs are
flagged for AFU BCU Review by technicians or analysts in the AFU Technician or AFU Analyst
stage when certain conditions make it necessary to review the BCU as a whole instead of the
batched forms. AFU Outlier Review stage isan analyst-only stage that targets the BCUs that
may need further review. Analysts will review the BCU and write journals to explainany
problems with the BCU. Analysts will also recode any cases that may be incorrectly coded. The
journalsare useful duringanalysis when particular BCUs stand out. BCUs are flagged for outlier
review by headquarters staff or by having a high outlier priority score. The outlier priority score
is computed as the weighted sum of cases that do not match in the net error context in the P
sample and cases inthe E sample that do not link back to the P sample or are considered
erroneous enumerations for net error.

Person AFU Clerical Matching is the final PES person activity. Output files with the results from
the Pl and person matching activities will be made available for the PES Estimation activities
(see Section9). People records that remain unresolved will be handled through statistical
techniquesfor missing data.
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CMDE produces the PES Person Estimates.

The Person Estimation process consists of several activities, which will ultimately lead to the
production of estimates of person coverage for the decennial census.

To produce PES Person Estimates, CMDE performsthe followingactivities:

e Perform imputation and weightingfor P sample people, whichincludes:
o Imputing missingdemographic characteristics.
o Adjusting person-levelweights for PES household noninterviews.
o Imputingthe probability of P sampleinclusion.
o Imputingthe probability of match status.
e Perform Imputationand Weighting for E sample People, whichincludes:
o Imputing missingdemographic characteristics.
o Imputing missingenumeration status for net coverage.
o Imputing missingenumeration status for components of coverage.
e Perform estimation of net coverage.

e Perform estimation of components of coverage, which includes:
o Calibration of E sample weights.

o Estimation of erroneous and correct enumerations.
o Estimation of omissions.

Missing Data for P Sample People
There are four adjustments designed to account for missing data for people in the P sample:

e Imputing missingdemographic characteristics.

e Applyingahousehold-level noninterview adjustmentforthe PES Person Interview.
e Imputingthe probability that a personshould be includedin the P sample.

e Imputinga match status.

Imputing Missing Demographic Characteristics for People
Production of PES coverage estimates requiresdata on the following characteristics:

e Age.
e Sex.
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e Tenure (ownerversusrenter).

e Relationship tothe householder.
e Race.

e Hispanicorigin.

Because these characteristics are important classifiers used to report coverage rates and reduce
bias inthe dual-system estimates, they will be imputed wheneverthe data was not collected.
PES will impute these characteristics using the 2020 Census editand imputation programs.

Person-Level Noninterview Adjustment for PES Household Noninterviews

The PES accounts for a potential biasintroduced because of households that were not
interviewedinthe Pl. The units with “missing” interviews have sample weights associated with
them. The noninterview adjustment procedure accounts for these cases by assigninga weight
of zero to noninterviews and distributing their weight uniformly among interviewed cases with
similarcharacteristics and response propensities. Weights from noninterviewed American
Indian Country (AIC) HUs will be distributed only to other AIC HUs, and weights from
noninterviewed non-AlIC HUs will be distributed only to othernon-AIC HUs. The noninterview
adjustmentis applied to peopleininterviewed HUs, for the purposes of dual-system estimation
for people. Weights usedin HU estimation are unaffected because all household responses are
obtained by observationifa respondentdoes not provide them.

A weight-trimming procedure is applied after the missing-data activities have been performed,
but before the final coverage estimatesare created. Trimming the weightsreduces the
likelihood that a small number of BCUs will have a large influence onthe coverage estimates
and their standard errors.

Imputing the Probability of P Sample Inclusion for People

The PES interview needsto determineifa personshould beincludedin the P sample. The P
sample of people includes residents of the P sample HU on Interview Day.

PES will assign a probability of P sample inclusion status for all sample cases. Resolved cases
that should be includedin the P sample will receive a probability of 1. Resolved cases that
should not be included will receive a probability of 0. For the unresolved cases, the PES usesan
imputation procedure with logisticregression. Since the overstatement of the P sample total
was an error for the A.C.E., the PES Estimation Team will closely examine and review how the
imputation handlesthese cases.
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Imputing the Probability of Match Status for People

The PES needsto determineif the P sample person matched to a census enumerationinthe net
error search area.!® This involves accounting for P sample cases that may have an unresolved
match status or an unresolved moverstatus. A record may have eitheror both of these statuses
unresolved. This section lays out the methodology to account for both statuses and how the
final match probability fornet error estimationisassigned.

PES will assign a match probability forall sample cases. Resolved matches will receive a
probability of 1. Resolved nonmatches will receive a probability of 0. Cases with unresolved
status need to have a match probability assigned to them.

Since both the match status and moverstatus can be unresolved, PES will assign an overall
match probability for unresolved cases based on the following conditional probability of mover
status.

PES first needsto account for unresolved inmover status. The cases used for this imputation will
be the resolved nonmoversand resolved inmovers. Using the resolved cases, PES will
determine the weighted proportion of cases that were nonmovers or inmovers. This will be
done by forming cells using some of the covariates inthe logisticregression models, such as
Before Followup (BFU) groupings. This will allow the two mover probabilities—of beinga
nonmoverand of beingan inmover—to be assigned to each case within each grouping. (The
probability of beinga nonmoverand the probability of beingan inmoversum to one.) The
weighted proportions will be assigned as these probabilitiesforthe unresolved moverstatus
cases.

PES will then assign the probabilities of a case beinga match giventhatitis eitheranonmover
or an inmover. When these conditional probabilities are unresolved, PES will use logistic
regression methodsto impute them. These modelsand the general prediction equation will be
used to determine the conditional probability of cases matching.

The conditionally predicted match rate for each unresolved match status case is then obtained.
If the case isa nonmover, then the correct search area is the BCU and ring of surrounding BCUs.
PES first uses the clerical matching information to see if matching staff were able to match the

case in the BCU search area. If so, PES will assign this conditional probability of a match for this

0 The neterror searchareais typically the PES sample BCU and onering of surrounding BCUs.
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case equal to 1. The clerical matching information may indicate that the case was a nonmatch
in the BCU search area. If so, PES will assign this conditional probability of a match equal to O. If
the matching results are unresolved, then PES will assign the conditional probability of a match
by using logisticregression.

The predicted match rate for each unresolved P sample case giventhat itisan inmoveris
obtained next. One difference fromthe conditional match probability giventhat the case is a
nonmoveris that the correct search area forinmovers needsto be identified based on the PES
interview information. The clerical results may indicate that a case linksto a census
enumeration outside the BCU search area, but PES cannot assume that it is the correct search
area. For these cases the conditional match prediction will be assigned using logisticregression.
Recall that when assigning the predicted match rate for each unresolved P sample case given
that itis a nonmover, PES treated cases with an unresolved mover status as nonmovers.

Aftera) the probabilities of the case beingeithera nonmover orinmover, and b) the
conditional match probabilities of nonmovers and inmovers are estimated, PES can estimate
the probability of the unresolved case beinga match.

Missing Data for E Sample People

There are two missing-dataprocedures needed for people inthe E sample:a procedure for
imputing missing demographic characteristics and one for imputingenumeration status (correct
or erroneous). However, imputation of enumeration status needs to be considered separately
dependingonwhethernet error or components of census coverage is beingestimated. Each of
these processes will be discussed in more detail in the following sections.

Missing Demographic Characteristics for E Sample People

For peoplein the E sample with missing demographiccharacteristics, PES will not develop any
special imputation procedures. PES will match those records to the Census Edited File and
obtain the imputed characteristics from that file based on the 2020 Census edit and imputation
methodology.

Imputing Missing Enumeration Status for People in the E Sample (Net Error)

The PES needsto determine if the census enumerationinthe E sample was correctly
enumeratedin the net error search area. The probability of correct enumeration will be
assigned for all E sample cases. The cases with unresolved status will have a probability
imputed for them.
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As was done inthe 2010 CCM, a logisticregression model will be used to generate the
predicted probability of unresolved cases being correct enumerations. The independent
variablesin the logisticregression imputation models for correct and erroneous enumeration
probabilities will include matchingand PES interview information identified as good
discriminators. This might include PES covariates that are not available for the entire census.
The modelswillinclude, ata minimum, the main effects of the independentvariablesusedin
the regression modelsto determine the predicted probabilities of being data-defined, a correct
enumeration, or a match in the overall dual-system estimation formula.

Imputing Missing Enumeration Status for People in the E Sample (Components of Coverage)

The definition of correct enumeration used for net coverage estimation attempts to minimize
matching error. This definitionis not appropriate for estimating coverage components, since it
resultsin inflated estimates of erroneous enumerations. Therefore, some cases treated as
erroneous enumerations for net error estimation are considered to be correct enumerations
for component estimation. One example isthat an enumeration may be treated as erroneous
for net error because it was enumeratedinthe wrong location. But if the person was
enumerated once and only once, then that enumeration would be correct for national
estimates of components.

Anotherexampleisthe treatment of cases withinsufficientinformation. If they are data-
defined butdo not have adequate information for PES follow-up, they are treated as resolved
erroneous enumerations for net coverage. However, for component estimation, the PES will
expand its matching activities to determine the enumeration status of these cases. If this
matching effortis successful, some of the cases treated as erroneous enumerations for net
error will be correct enumerations for estimating components. The ones that cannot be
matched are unresolved for estimatingcomponents of coverage and require imputation.

As was done inthe 2010 CCM, PES will use a cell mean imputation methodology to assign the
enumeration status for the unresolved cases. The A.C.E. used this methodology for the missing-
data adjustments of unresolved enumeration status for net error estimationin 2000. The
enumeration statusesare as follows:

e Correct enumerations.
In the BCU search area.
Same county, same place.

(©]

(©]

Same county, different place.

(©]

Different county, same state; same place.
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o Different county, same state; different place.
o Differentstate.
e Erroneous enumerations.
o Duplicate.
o Otherreasons.

The weighted averages of each type of enumeration listed will be estimated usingthe resolved
cases, and those weighted averages will be assigned to the unresolved E sample cases.

Person Net Coverage Error

There isa long history of using DSE in measuring census coverage. The DSE for peopleis
calculated usingthe followingequation:

T ee()
DSE = ) ;) x — % CB,

jeC (i)

wherejindexes personrecords in the census. The predicted data-defined, correct enumeration,
and match probabilities (7dd, Tce, Tm, respectively) will be obtained through logisticregression
modeling. In 2010, the correlation bias adjustment factor (CB;) was computed using sex ratios
by race from the Census Bureau’s Demographic Analysis program. This adjustmentaccounted
for differences betweenthe PES target population and the census universe, namely removing
peopleingroup quarters and in remote Alaska.

PES will then estimate net coverage by comparing the estimate of the true population (from the
DSE) to the census count.

Person Components of Census Coverage

For peoplein HUs, estimates of correct and erroneous enumerations will be formed at the
national level and for various subpopulations (or estimation domains) using data from the E
sample. The requirements foran enumerationto be considered correct for component
estimation are less stringentthan those treated as correct for net coverage. PES will tallyand
report the total number of census whole-personimputations and omissions overall and for
various subcategories. Census whole-personimputations are tallied from census files, and
omissions are calculated by deduction.
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Calibration Adjustment for E Sample People

Estimates of correct and erroneous enumerations will be formed by inflating ratio-adjusted
survey weights attached to person records from the PES E sample in the particular estimation
domain.

A set of predefined cellsisformed, and the sampling weights for the E sample cases in each cell
are ratio-adjusted so that the sum of the weights equalsthe censustotals for those cells. These
cells may be based on race/ethnicity, tenure, age/gender groupings or other demographic
variables. Geographic variables, such as region and state, can also be used, and the census
totals are the number of data-defined census person records in each cell. Depending on sample
sizesand the size of the adjustment factors, some collapsing of the original cells may be
necessary.

Erroneous and Correct Enumerations for People
For component estimation, the PES will estimate the total number of erroneous e numerations.

The PES will use the following definition of beinga correct enumeration at the national level
when evaluating the components of census coverage of people inthe 2020 Census:

The person enumerationis considered to be correct if the record corresponds to a
person that should have beenincluded anywhere in the coverage universe 11. If such a
person was included multiple times, one of the enumerations will be considered correct
and the other enumeration(s) will be erroneous.

As stated previously, there are stricter requirementsto be a correct enumeration for net
coverage than for the estimation of the components of census coverage.

For the estimation of correct enumerations as a component of census coverage at the state
level,anenumerationis correct if the person should have been counted in the state.

1 The PES coverage universeincludes HUs and peopleinHUs. It does notinclude GQs or remote Alaska
enumerationareas.
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Person Omissions

An overall estimate of the number of people omitted by the census will be obtained by
subtracting the total estimated number of correct enumerations from the dual system
estimate:

Omissions = DSE - CE

CMDE produces PES Estimation Reports from the Person Estimation work.

When the estimation and tabulation data for the PES Person Estimates are ready, the initial
work on the PES estimation reports can begin.

CMM conducts PES Final Housing Unit (FHU) Computer Matching and Processing.

In the FHU Computer Matching and Processing, information from all previous stages of
computer and clerical matching from both HU and person procedures, coupled with final
census data, is used to update HU records. Using the person-matchingresults, the Computer
Processingassigns geocodingerror codesto P sample and E sample units where the people are
coded as such and assigns Census Day HU status to unresolved HUs based upon specificPI
results. These Pl resultsinclude vacant HUs and records that were not HUs on Census Day.

During FHU Computer Matching, some addresses listedinthe PES sample BCUs during IL are
computer matched to the CUF addresses (of HUs and GQs) withinthe sample BCUs and one
ring of surrounding BCUs. This matching activity may identify the following:

e Matches and possible matches between the ILaddresses and census addresses.

e Potential PES IL duplicates within the sample BCU.
e Potential censusduplicates.

In addition, FHU Computer Processingidentifies units that will go to FHU BFU Clerical Matching.
Computer Processing will assign a work flagto the followingtypes of units:
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e Psamplelinksto Census Deletes.12

e CensusAdds!3 that are in the sample BCU (including subsampled out).

e CensusAdds that are in the surrounding BCUs to the PES sample BCU.

e E sample unitsthat were duplicates where the primary!4 was deleted fromthe census
address canvassing results file andis not on the CUF.

e E sample unitsthat linkedto a unit thatis no longerinthe P sample.

e Any P orE sample unit (not covered above) for which HU Computer or Clerical Matching
has not yetbeen conducted.?>

Lastly, Computer Processingidentifies PES and census units, including census GQs, with links to
census units not on the CUF, and then unlinks those units. Once the data files have been
updated and the units flagged, the next process can begin—FHUBFU Clerical Matching.

CMM conducts PES Final Housing Unit Before Followup (FHU BFU) Clerical Matching.

During the FHU BFU Clerical Matching activity, the NPC matching staff use computer-assisted
clerical matching techniques, along with PES and census maps, to match, possibly match, or
assign “not matched” codesto addresses sent from the Final Housing Unit Computer
Matching/Processing. Cases that remain unresolved following this activity are eligible for Final
Housing Unit Followup. Some examples of unresolved casesinclude the following:

e Nonmatched PES or census addresses.
e Addressesidentified as possibly matched or possibly duplicated.
e Matched addresses with unresolved housing unit status.

12 A Census Deleteisan HU on the preliminarycensus address list used for Initial HU Matching, but not on the CUF.
13 A Census Add isan HU not on the preliminary census address list, butis on the CUF.

14 If two or morerecords within the same system (PES or census) represent the same personor living quarters, one
record is designated as the primary and given anappropriate nonduplicate match code; the other record(s) is(are)
designated as the duplicate(s) and given anappropriate duplicate match code.

15 All P sample HUs should have been processed through Initial HU Computer or Clerical Matching by this point.
They areincluded hereto handle unexpected problems that might preventa BCU from going through the Initial HU
Matching system.
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e Addressesthat match to group quarters or that match to surrounding BCUs.

In the FHU BFU Clerical Matching activity, files containingthe entire BCUs including the flagged
HUs from Computer Processingand Matching are made available for matchers to view.
Matching staff will attempt to match by address, HU description, or map spot location, all P
sample units and census units that were flagged earlier. Clerical matchers will have access to
data from all previous PES operations activities, including maps. Clerical matches will also have
access to map-spotted maps from the census correspondingto the CUF data. Those units that
remain unresolved will be flagged for FHUFU, unless previous attempts were made to follow up
on the unitsduring IHUFU. The FHU BFU Clerical Matching activity will have multiple sources of
informationincluding the following:

e The data preparedfor FHU BFU Clerical Matching in FHU Computer Processing and
Matching.

e Completed IHUFU forms.

e Completed PFU forms.

e PES Person AFU Clerical Matching results.

e Censusmaps withmap spotsfor HUs and GQs of the same vintage as the CUF.

e PES maps with map spots and updates from ILand IHU Matching and Followup.

In additionto identifying matches between PESand census units, matching staff will attemptto
identify duplicate units:

e BetweenPES P sample units within the PES sample BCUs.
e BetweenE sample units and other census unitsin the PES sample BCU and in its
surrounding BCUs.

Clerical matchers will search all the census addresses added in the sample BCU and surrounding
BCUs to identify duplicates tothe E sample addresses.

Also, analysts are allowed to change match codes previously assigned if errors are uncovered,
and they may attempt to resolve the case.

The FHU BFU activities will include BFU Technician, BFU Analyst, and quality control
components, similarto IHU BFU.

In the Final Housing Unit Before Followup Analyst (FHU BFA) stage, analysts perform the QC of
the technicians’ work and review cases referred by the technician. The QC process for clerical
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matching consists of analysts performinga full review of block clusters selected for the
matching QC sample. For the FHU BFU Clerical Matching activity, approximately 33 percent of
all block clusters going through the CMM operation will be checked. The target AOQL is 3.5
percent.

Aftertraining, technicians will start production work in a 100 percent QC status. If a technician
is performing poorly, the technician may be required to undergo retraining. Technicians who
perform poorly even after retraining will be removed from the CMM operation.

To help ensure the quality of the matching and ensure the neweranalysts understand
procedures, the experienced analysts will informally review the work of the neweranalysts.

For cases identified from FHU BFU Clerical Matching that require follow-up, CMFO
conducts the PES Final HU Followup (FHUFU) and QC field data collection activity.

During Final Housing Unit Followup, interviewers collectadditional information foraddresses
that are unresolved during the FHU BFU Clerical Matching activity.

FHUFU attempts to collectinformation needed to resolve any residual differences between the
Independent Listing results and the census. FHUFU data collectionis conducted ina paper-
based personalinterview. The questionsincluded foreach followup case will vary depending
upon the reason the case isbeingsent to follow-up. Thisfield operationincludes a quality
control mechanism.

The FHUFU is a field operation performed by PES field representatives to resolve questions,
discrepancies, and missing data from the FHU BFU activity. In making assignments, care is taken
to observe the independence rulesfollowed forall PES operations. Field representatives will
use a preprinted paper form along with PES maps updated with the results from the PES IL and
IHU operational activities with map spots and the census maps to locate flagged HUs.

The questionson the FHUFU forms will be tailored for each specificcase givenits situation. The
followinginformation will be collected:

e BCU number (for a unit that could be a duplicate in a surrounding BCU).

e Evidenceto determineifthere was an HU at the address on the date of the follow-up
visit. If the case in questionis not an HU, a statementshould be provided as to the
reason for this determination.

e Whether or not two or more unitsidentified as possible matches are the same unit.
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e Whether or not two or more unitsidentified as possible duplicates are the same unit.
e HU status updatesfor certain situations.
e Response to case-specificquestions provided by the clerical matchers.

The questions will be the same as those on the PES IHUFU form for similartypes of follow-up
situations, exceptfor changes needed because of the different reference datesfor the initial
and final follow-up interviews.1®

Interviewers will use the reference list1’ provided duringthe FHUFU to determine if any units
sent to follow-up match other units on the reference list. All of the information collected during
follow-up will be used to assistin determining the status of followed-up HUs as of Census Day.

The FHUFU quality assurance plan has the following components:

e Alllistersundergoonline and classroom training.

e Listers whostruggled in training are observed by their field supervisor.

e Fieldsupervisorsreview and edit completed forms for accuracy and completeness.

e A separate staff of listers, called QC listers, perform a check of data accuracy for
randomly selected FHUFU forms in each BCU. Approximately 15 percent of all cases sent
to FHUFU will be checked in the field, with a target AOQL of 4.0 percent.

e Afieldsupervisoreditsthe QC formsfor accuracy and completeness.

e Each BCU undergoes an office edit.

Note, the FHUFU quality assurance plan is identical tothe IHUFU quality assurance plan.

Once FHUFU and QC is completed, CMFO conducts the closeoutactivitiesto needed conclude
the field operations work.

16 |f any serious problems are encountered with the IHUFU form, the FHUFU form may be changed.

7 The FHU referencelistisintended to be a list of all PES and census HUs in the PES sample BCU andits
surrounding BCUs.
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CMM conducts PES Final Housing Unit After Followup (FHU AFU) Clerical Matching.

The NPC matching staff use the results of the Final Housing Unit Followup from the completed
paper questionnaires to match remaining nonmatched addresses. This isthe final operational
step before Housing Unit Estimation.

Like the IHU AFU Clerical Matching, the FHU AFU Clerical Matching activities contain FHU AFU
Technician, FHU AFU Analyst, and FHU AFU Outlier Review components.

The FHU AFU Clerical Matching activity will have multiple sources of information to help resolve
HU status, match status, or enumeration status such as the following:

e Data usedfor PES FHU BFU Clerical Matching.
e Completed FHUFU and IHUFU forms.

e Completed PFUforms.

e PES FHU BFU Clerical Matching results.

e PES Person AFU Clerical Matching results.

e PES maps withany updates from FHUFU.

Using this wealth of data, matching staff will attemptto determine unit status, match status, or
enumeration status and assign appropriate codes to each case sent to FHUFU. An output file
with the results from the PES HU operational activities will be made available for the PES
Estimation activities. HUs that remain unresolved will be handled using statistical techniques
for missing data.

In the FHU AFU Analyst stage, analysts perform both production and QC; unlike the other
clerical activities, there are no technicians. The QC process for clerical matching consists of
analysts performinga full review of block clusters selected for the matching QC sample. For the
FHU BFU Clerical Matching activity, approximately 33 percent of all block clusters goingthrough
the CMM operation will be checked. The target AOQL is 3.5 percent.

To help ensure the quality of the matching and ensure the neweranalysts understand
procedures, the experienced analysts will informally review the work of the neweranalysts.
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CMDE produces PES Housing Unit Estimates.

The Housing Unit Estimation process consists of several activities, which will ultimately lead to
the production of estimates of housing unit coverage for the decennial census.

To produce PES Housing Unit Estimates, CMDE performs the followingactivities:

e Impute data for P sample housing units, which includes:
o Imputing missing characteristics.
o Imputing missing HU status.
o Imputing missing match status.

e Impute missingdata for E sample housing units, whichincludes:
o Imputing missing characteristics.
o Imputing missingenumeration status for net coverage.
o Imputing missingenumeration status for components of coverage.
o Calibrate housing unitweights.

e Estimate netcoverage.

e Estimate componentsof coverage.

e Estimate uncertainty of estimates.

Missing Data for P Sample HUs

There are three missing-dataactivities for HUs in the P sample:imputing HU characteristics,
imputing HU status, and imputing HU match status. Each of these will be discussedin more
detail in the sections that follow.

Imputing Missing Characteristics for P Sample HUs

Production of PES HU coverage estimates requires data on occupancy status, tenure (owner
versus renter), and race/ethnicity domain of the householderto classify HUs by these
important characteristics. They will be imputed wheneverthe data were not collected. The
census editand imputation system will be used to impute the missing characteristics. In
general, if the HU is occupied and interviewed in the PES PI, the values used for HU estimation
will be the same as those used for person estimation. If the HU was not interviewedinthe PES
PI, PES will assume it is occupied.
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Imputing Missing HU Status for P Sample HUs

The PES HU matching activities must determine ifa P sample HU was an HU on Census Day. For
some units, thiscannot be determined, and the HU status will be unresolved. PESwill assign a
probability of beingan HU status for all sample cases. Cases determinedtobe an HU will
receive a probability of 1. Cases determined notto be HUs will receive a probability of 0. The
cases with unresolved status will have a probability assigned to them.

The PES fits one or more logisticregression modelsto the resolved cases. Using these models
and the characteristics of the unresolved cases, the PES can then impute a probability of being
an HU for these unresolved cases.

Imputing Missing Match Status for P Sample HUs

The PES HU Matching activities mustdetermine if the HU matched a census enumerationinthe
net error search area. This process is simplerfor HUs than for people because mover status is
not a consideration. PES will assign a probability of match for all sample cases. Matches will
receive a probability of 1. Nonmatches will receive a probability of 0. The cases with unresolved
match status will have a match probability assigned tothem.

The PES will fitone or more logisticregression model to the resolved cases. Using these models
and the characteristics of the unresolved cases, the PES then imputes a probability of match for
the unresolved cases.

Missing Data for E Sample HUs

There are three missing-data procedures needed forHUs inthe E sample:a procedure for
dealing with missing HU characteristics, a procedure for imputing enumeration status (correct
or erroneous) for DSE, and a procedure for estimating components of coverage. Each of these
processes will be discussed in more detail in the following sections.

Missing Characteristics for E Sample HUs

Production of PES HU coverage estimates requires data on occupancy status, tenure (owner
versus renter), and race/ethnicity domain of the householderto classify HUs by these
important characteristics. So, they will be imputed wheneverthe data was not collected. For
cases in the E sample with missing HU characteristics, the PES will not do any special imputation
procedures. Instead, analogous to the procedure for missing data for E sample people, the PES
will use the CEF and obtainthe imputed characteristics from there.
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Imputing Missing Enumeration Status for E Sample HUs (Net Error)

The probability of being a correct enumeration for net coverage will be determined using
logisticregression. Cases with insufficientinformation for matchingand follow-up will not be
usedin the modeling.

Imputing Missing Enumeration Status for E Sample HUs (Components)

When an HU’s enumeration status is unresolved, itis unresolved for both net coverage and
components of coverage. In this way, the HU estimationis unlike the person estimation, where
person enumerations can be resolved fornet error but unresolved for components of coverage.
The imputation for components of coverage is conducted separately from the imputation for
net error. There are five components of coverage:

e Correctly enumeratedinthe sample BCU.

e Correctly enumeratedinthe surrounding ring of BCUs.

e Correctly enumerated outside the ring of surrounding BCUs.

e Erroneously enumerated because of duplication.

e Erroneously enumerated because of reasons other than duplication.

To satisfy the assumptions of the DSE and to properly estimate net coverage, HUs correctly
enumerated outside the surrounding ring of BCUs are classified as erroneous enumerations for
net coverage, eventhough they are classified as correct enumerationsfor components of
coverage.

Estimating Net Coverage

Demographic Analysis data is not created for housing units. Thus, the dual system estimate for
HUs does not include the correlation bias adjustment. Furthermore, the data-defined concept
does not apply to HUs, so the associated predicted probability of being data-definedisalso
excluded fromthe DSE formula. The DSE for HUs can be expressed as

wherejindexes housingunits enumeratedinthe Census. The predicted correct enumeration
and match probabilities (7, mm, respectively) will be obtained through logisticregression
modeling.

V1.0 April 16, 2020 Final



2020 Census Detailed Operational Planfor: Page79
Post-Enumeration Survey (PES) Operations —

Including:27.CMDE, 28.CMM, and 29. CMFO

The PES will then estimate net coverage by comparing the estimate of the true population
(from the dual system estimator) to the census HU count.

Estimating Components of Census Coverage

The process for computing component estimatesforHUs isvery similarto the one usedfor
people, includingaratio adjustment. The ratio adjustment cells can be based on region,
occupancy status or other variables, and the cell totals are the corresponding census HU
counts. Depending on sample sizes and the size of the adjustmentfactors, some collapsing of
the original cells may be necessary.

For HUs, separate estimates of correct enumerations, erroneous enumerations, and omissions
will be computed. The correct enumerations will be of two kinds: correctly enumeratedinthe
BCU and correctly enumeratedin the surrounding BCUs. The erroneous enumeration estimate
will be broken down into the following three parts:

e Structures enumeratedin the censusas HUs that did not exist or were not HUs.
e HUs enumerated more than once (duplicates).
e Geocoding errors.

As with person omissions, the estimated number of HUs omitted from the census will be
obtained by subtracting the estimate of correct enumerationsfromthe DSE:

Omissions = DSE - CE
Uncertainty Estimation

For all estimates of correct and erroneous enumerations, the PES will publish standard errors
based on successive difference replicates using 80 replicates assigned during the BCU sample
selection.

For national-level estimates of net coverage, the PES will repeat all estimation activities using
survey weights for each successive difference replicate. Forexample, the PES will fita survey-
weighted logisticregression model forthe match rate within each replicate and use each of the
80 modelsto predict 80 match rates for each census record.

For biased syntheticestimates of net coverage, the PES will calculate mean squared errors. As
was done for the 2010 CCM, the PES plans to use the smoothed group method to estimate the
mean squared error of biased syntheticestimates. However, the PES does not planto
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disseminate substate estimates. Also, the current plan is to produce unbiased estimates of net
coverage for states. Thus, there are no plansto disseminate any biased syntheticestimates.

CMDE produces PES Estimation Reports from the Housing Unit Estimation work and
releases PES findings for dissemination.

When the estimation and tabulation data for the PES Housing Estimates are ready and
approved for dissemination, the work on the PES estimation reports can be completed. Once
the reports are approved, the PES findings can be released for dissemination.
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3. CMDE Design Overview and Detailed Process Description [27]

3.1 CMDE Design Overview

The sections below present the high-level design forthe Coverage Measurement Design and
Estimation operation (CMDE).

3.1.1 High-Level Operational Design

The design of the CMDE operation for the 2020 Census includes two major operational activity
areas shown below:

e CMDE Survey Design and Sampling.
e CMDE Estimation and Reporting.

Each of these major activity areas is summarized below. Together, these activity areas
representthe complete set of work that needsto be performedto conduct this operation.

CMDE Survey Design and Sampling
Design

The 2020 (PES) sample design has been developedto support the various objectives of the
program, whichincludes estimating correct enumerations, erroneous enumerations, and
omissionsinadditionto netcoverage for the 2020 Census. The PES is designed to measure the
coverage of housingunits (HUs) and people, excluding group quarters and people residingin
group quarters. The PES will be conducted in the U.S. and in Puerto Rico inselected PES
sampled areas. Group quarters (such as college dormitories and correctional facilities) are out
of scope because populations can change significantly between census enumeration and PES
enumeration operations. Remote areas of Alaska are also out of scope for PES because the
seasonal nature of addressesand the population throughout the year make it infeasible to
accurately conduct the matching and follow-up operations necessary for dual-system
estimation. For thisreason, the Census Bureau’s past post-enumeration surveys have never
included remote Alaska.

The high-level design of the PES will be similarto the design of the 2010 CCM. During the design
phase, high-level decisions are made about the PES sample design, data collection methods,
matching methods, and estimation methods.
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Sampling

The PES sampling activities identify the areas and HUs to conduct PES survey operations. The
PES sample designisa general-purpose sample to support the various objectives of the PES.
The sample designfor 2020 is similarto the 2010 CCM sample design, exceptthere are no plans
for the sample reduction of medium and large BCUs. Additional differencesinclude changing
the initial primary sampling units from block clustersto BCUs and loweringthe thresholds for
the large stratum.

The PES sample design comprisesa number of distinct processes, from forming basic collection
units (BCUs), creating the samplingframe, selectingsample BCUs, to eventually selecting
addressesfor the P sample and E sample. The primary sampling unit for the first stage sampleis
the BCU, the smallest collection geography for the census. Aftera sample of BCUs is selected,
an address listis created independent of the census in each sample BCU. The approximate PES
listing workloadis 10,100 BCUs for the United Statesand 400 for Puerto Rico. Overall,
approximately 565,000 HUs are listed (541,000 in the nation and 24,000 in Puerto Rico). Finally,
after subsamplingthe PES HUs listed during Independent Listing, the final expected P sample
size is approximately 171,500 HUs for the nation and 8,000 for Puerto Rico. The national sample
is distributed among the 50 states and the District of Columbiaroughly proportional to
populationsize, although there are slightincreasesin the sample for small states and for
American Indian Reservations.

Enumeration (E) and Population (P) Samples

The 2020 PES will use the dual-system estimation procedure, which dependson two
independent systems of measurement. The PES will comprise two independentenumerations
of housingunits and the household population withinthe same sample areas. These two
enumerations are called the enumeration sample (E sample) and the population sample (P
sample). The E sample containsthe list of housing units and people enumeratedin the 2020
Censuswithinthe PES sample BCUs. The P sample contains housing unitsand peopleinthe
sample set of sample BCUs, but obtainedindependently fromthe census. The independent
roster of housingunits is obtained duringthe PES Independent Listing, while the independent
roster of people is obtained during the PES Person Interview. The P sample housing units and
people will be matched to all census housing unitsin the sample BCUs and surrounding BCUs.
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CMDE Estimation and Reporting

The PES Estimation process consists of several operational activities, which will ultimately lead
to the production of estimates of census coverage for both HUs and people in HUs. This
includes estimates of net coverage and measures of the components of census coverage,
including correct enumerations, erroneous enumerations, whole -person census imputations,
and omissions. As part of this estimation, CMDE will implement procedurestoaccount for
missing data and reduce the samplingand nonsamplingerrors in the coverage estimates. The
estimation programs are specified separately for people and HUs, although much of the work is
similarbetweenthe person and HU estimation activities.

The full hierarchy of activities for the CMDE operationis providedin Appendix C in the form of
an Activity Tree. In the Activity Tree, each major operational activity area listed above is
numbered and then decomposed into a numbered set of subactivities, some of which are
further decomposedinto more detailed numbered subactivitiesorsteps.

For a full description of the operational subactivities that comprise the CMDE operation, see
the Detailed Process Description as outlinedin Section 3.2 below.

3.1.2 Operational Context for CMDE Activities

The CMDE operational activities are conducted within the context of other 2020 Census
operationsand other programs or data sources that are external to the 2020 Census Program.
Section 2 covers the overall operational contextfor the PES operations, i.e., the inputs, outputs,
controls, and mechanisms that apply for the set of PES operations and elements external to
PES. The specificinputsand outputs related to the CMDE operational interaction with the other
two PES operations (CMM and CMFO) are givenin the nexttwo sections below.

The input and output tables within PES are based on several concepts. A source operation isthe
PES operation that providesthe data exchange while the destination operationreceivesthe
data exchange. The Business Process Models (BPMs) that accompany this document use ID
numbers (e.g., CMDE BPM 40) that are the referencesforwhere the data exchanges appear.
The source activity and destination activity for the data exchange provide a quick contextfor
the data. The name of an activity in the table references BPM annotation and also matches an
operation’s activity tree, which provides organization for this document’s detailed process
descriptions should a reader wish to consult more detail for descriptions of related pairs of
BPMs for a data exchange.
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3.1.2.1 CMDE Operational Inputs
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Inputs are the data that are consumed by the operation. Table 8 below lists the inputsto the CMDE operation from the other PES
operations (i.e., CMFO and CMM).

Table 8: CMDE Operational Inputs

Source Destination
. .. Data Exchange Name . L. .

(Operation Source Activity Name (Operation Destination Activity Name
(From CMDE BPM Set)

BPM Sheet) BPM Sheet)
Inputs from CMFO:

CMFO 29-2 PES Independentlisting(IL) | /ndependent Listing (/L) | CMDE 27-1.3 Subsample PES Small Basic

BPM 30 and Quality Control (QC) HU Counts BPM 40 Collection Units

CMFO 29-4 PES Person Interview (PI) CMDE 27-2.1 Produce PES Person

. . Pl Person Data .

BPM 110 and Reinterview (RI) BPM 160 Estimates

Inputs from CMM:
28-1.1 Conduct PES Initial ]
CMM Housing Unit (IHU) Computer c LU C CMDE 27-1.3 Subsample PES Small Basic
BPM 50 '8 P ensus HU Counts BPM 40 Collection Units
Matching
28-1.2 Conduct PES IHU Before

CMM Followup (BFU) Clerical

BPM 60, Matching, Preliminary Enhanced CMDE 27-1.4 Select PES Pl Housing Unit

CMM 28-1.3 Conduct PES IHU After List (PEL) Records BPM 90 (HU) Sample

BPM 80 Followup (AFU) Clerical

Matching
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Source Destination
. . Data Exchange Name . L .
(Operation Source Activity Name (Operation Destination Activity Name
(From CMDE BPM Set)
BPM Sheet) BPM Sheet)
28-2.4 Conduct PES Person
CMM i Person BFU Clerical CMDE 27-2.1 Produce PES Person
Before Followup (BFU) Clerical ) i
BPM 130 . Matching Data BPM 160 Estimates
Matching
CMDE 27-2.1 Produce PES Person
28-2.5 Conduct PES Person After )
CMM . Person AFU Clerical BPM 160, Estimates,
Followup (AFU) Clerical ) ) )
BPM 150 Matchin Matching Data CMDE 27-2.2 Produce PES Housing Unit
& BPM 210 (HU) Estimates
28-3.3 Conduct PES FHU After CMDE 57-2.2 Prod PES Housine Unit
i -2.2 Produce ousing Uni
CMM Followup (AFU) Clerical FHUA,-,-U Clerical . &
BPM 200 . Matching Data BPM 210 (HU) Estimates
Matching

3.1.2.2 CMDE Operational Outputs

Outputs are the data produced by the operation. Table 9 below lists the outputsfrom the CMDE operationto the other PES
operations (i.e., CMFO and CMM).
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Table 9: CMDE Operational Outputs
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Source Destination
. .. Data Exchange Name . .. .
(Operation Source Activity Name (Operation Destination Activity Name
(From CMDE BPM Set)
BPM Sheet) BPM Sheet)
Outputs to CMFO:
CMDE 27-1.2 Select|nitial Sample of PES | pgS BCU Sample File CMFO 29-1 CMFO Planningand
BPM 20 Basic Collection Units (BCUs) (Excel) BPM 15 Preparation
CMDE 27-1.2 SelectInitial Sample of PES | Listing Sample Control CMFO 29-2 PES Independent Listing (IL)
BPM 20 Basic Collection Units (BCUs) Input File (SCIF) BPM 30 and Quality Control (QC)
CMDE 27-1.2 SelectInitial Sample of PES pU Fil CMFO 29-2 PES Independent Listing (IL)
BPM 20 Basic Collection Units (BCUs) e BPM 30 and Quality Control (QC)
CMDE 27-1.4 Select PES PIHousing Unit | updated Preliminary CMFO 29-4 PES Person Interview (PI) and
BPM 90 (HU) Sample Enhanced List (PEL) BPM 110 Reinterview (RI)
Outputs to CMM:
CMDE 27-1.2 SelectInitial Sample of PES ] ) CMM 28-1.1 Conduct PES Initial Housing
. . . Sample Design File Vs.1 . .
BPM 20 Basic Collection Units (BCUs) BPM 50 Unit (IHU) Computer Matching
CMDE 27-1.3 Subsample PES Small Basic s e Desian File V/s. 2 CMM 28-1.1 Conduct PES Initial Housing
BPM 40 Collection Units ampie Lesigh Fiie Vs. BPM 50 Unit (IHU) Computer Matching
CMDE 27-1.5 Select E Sample Housing s e Desian File Vs. 4 CMM 28-2.2 Conduct PES Person
BPM 100 Units ample Lesign FIe Vs-% 1 gpm 120 Computer Matching
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Source Destination
) . Data Exchange Name . L. .
(Operation Source Activity Name (Operation Destination Activity Name
(From CMDE BPM Set)
BPM Sheet) BPM Sheet)
28-2.2 Conduct PES Person
CMM ,
. Computer Matching,
CMDE 27-1.5 Select E Sample Housing Es oG ¢ Fil BPM 120, 28.2.4 Conduct PES P Bef
-2.4 Conduc erson Before
BPM 100 Units ample ControlFile | -\ _
Followup (BFU) Clerical
BPM 130 '
Matching
April 16, 2020 Final
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3.2 CMDE Detailed Process Description

Figure 4 is a top-level Business Process Model (BPM) showingthe Level 1 activity areas within
the PES operations. BPMs for the 2020 Censusfollow industry-standard Business Process Model
and Notation (BPMN). An explanation of how to read the BPMN notations and a full-sized copy
of all of the BPMN diagrams for the CMDE operation are provided under separate cover.

This top-level BPMserves as the Context Model for the PES operations. A BPMN Context Model
displaysthe high-levelactivities within the operation and relationships betweenthem, whereas
the IDEFO Context Diagram shown earlier depicts the boundaries of the operation or activity
and the interfaces between the operation or activity and other operationsand activities with
which it isassociated.
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Figure 4: PES Operation Context Model Showing CMDE Operational Context

The CMDE operationis subdividedintothe followingactivity areas:

e CMDE Survey Design and Sampling [CMDE 27-1].

e CMDE Estimationand Reporting [CMDE 27-2].
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The business processes for each of these Level 1 activities are discussed along with theirinputs
and outputs in the following subsections.

3.2.1 CMDE Survey Design and Sampling [CMDE 27-1]
The first CMDE activity is CMDE Survey Design and Sampling.

Figure 5 shows the BPM for the CMDE Survey Design and Sampling [CMDE 27-1] activity (area
withinthe gray rounded rectangle) and its constituentactivities within the overall context of
the PES operations.
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Figure 5: CMDE Survey Design and Sampling [CMDE 27-1] Activities

The “CMDE Survey Designand Sampling” operational activity is subdivided into the following
activity areas:

e CMDE Survey Design and Sampling [CMDE 27-1].
o DesignPost-Enumeration Survey [CMDE 27-1.1].
o SelectlInitial Sample of PES Basic Collection Units (BCUs) [CMDE 27-1.2].

o Subsample PES Small Basic Collection Units [CMDE 27-1.3].
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o SelectPES Pl Housing Unit (HU) Sample [CMDE 27-1.4].
o SelectE Sample Housing Units [CMDE 27-1.5].

There are five componentsto the CMDE Survey Design and Samplingactivities. First, key
features of the PES are determinedinthe design phase. High-level requirements are written,
business process models are created, and detailed operational plans are writtento provide the
framework for the PES operations. The remaining four componentsinvolve probability sampling
and subsamplingactivities.

At the beginningof the first sampling activity, a frame of BCUs in the 50 states, DC, and Puerto
Rico is created. A stratified systematicsample of BCUs is selected. All further PES activities are
generally limitedtothese sample areas. For example, inthe Independent Listing operation (a
CMFO operation), HUs are listed from scratch in these sample BCUs. As the cost per HU is
rather expensive in BCUs with few HUs, small BCUs are subsampledin the second sampling
activity. In the third samplingactivity, a sample of HUs is selected in BCUs with 58 or more
housing units. This subsampling of HUs in large BCUs allows the PES to initially sample more
BCUs across the nationrather than focusingon alarge number of housing unitsin a small
number of BCUs. So, the design of oversamplinglarge BCUs then subsampling HUs withinthem
yields a more heterogeneous sample than not oversamplingand subsampling. This isexpected
to decrease the design effectand increase the precision of the estimates. Because households
in the same neighborhood tend to be homogenous, it is statistically more efficient to conduct
the PES in a lot of neighborhoods and then subsample HUs withinthe neighborhoodsthaniitis
to conduct the PES in a small numberof neighborhoods but not subsample the HUs. In the final
samplingactivity, PES identifies HUs included in the final 2020 Censusthat are in PES sample
areas but not includedinthe preliminary censusresults.

Subsequentsectionsdescribe the “CMDE Survey Designand Sampling” operational subactivities
in detail.

3.2.1.1 Design Post-Enumeration Survey [CMDE 27-1.1]

The “Design Post-Enumeration Survey” operational subactivity consists of a single activity area
shown inFigure 6 below.
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Figure 6: Design Post-Enumeration Survey

During the survey design phase, key features of the PES are determined, high-level
requirements are written, business process models are created, and detailed operational plans
are writtento provide the framework for the PES operations. The general estimation methods,
sample design, data collection framework, and matching methods are researched and
determined duringthis activity.

3.2.1.2 Select Initial Sample of PES Basic Collection Units (BCUs) [CMDE 27-1.2]

A detailed view of the activitiesthat make up this subactivityis givenin Figure 7 below.
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Figure 7: Select Initial Sample of PES Basic Collection Units (BCUs)

The initial sampling of BCUs is the first operational activity of the 2020 PES and the first phase

of the 2020 PES sample design. This activity selectsan

initial sample of BCUs within each state,

DC, and Puerto Rico. The sample BCUs are sent to field listing to create a list of addressesfor

the 2020 PES that is independent of the census prelim

inary address list.

BCUs in each state are classified into mutually exclusive and relatively homogeneous groups

known as sampling strata. These strata are based on the BCU size and whetherthe BCU is

located on an American Indian Reservation. The four major strata are as follows:

e BCUs with 0to 2 HUs (small stratum).

e BCUs with 3to 57 HUs (medium stratum).
e BCUs with 58 or more HUs (large stratum).
[ ]

Reservation stratum).

BCUs on American Indian Reservations with three or more HUs (American Indian

Using 2010 Census data for the determination, the medium and large strata are further split

into primarily renter or primarily ownerBCUs, resultin
formedin each state and PuertoRico. The definitiono

gin up to six sampling strata being
fthe large and medium groups for the

2020 PES is differentfromthat of the 2010 Census Coverage Measurement (CCM). For 2010
CCM, the medium group contained block clusters with 3 to 79 HUs and the large group
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contained block clusters with 80 or more HUs. Since the size of the BCUs is smallerthan the
block clusters on average, this change preservesthe same proportion of frame HUs inthe
medium and large strata betweenthe two designs (2010 and 2020). This yieldsa similar HU
Independent Listing (IL) workload.

Afterstrata are formed within each state, the BCUs are sorted within each stratum by size
indicator, minority status, and geography. A stratified systematicsample of BCUs is selected
and sampling codes are assignedto sample records for use during data collection, data
processing, subsampling, and estimation.

3.2.1.3 Subsample PES Small Basic Collection Units [CMDE 27-1.3]

A detailed view of the activities that make up this subactivityis givenin Figure 8 below.
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Figure 8: Subsample PES Small Basic Collection Units

The second phase of the 2020 PES selectsa subsample of BCUs from the first-phase small
sampling stratum usinga similarmethod as inthe 2010 CCM design. The PES will use a double-
samplingtechnique by selectinga slightly larger sample of small BCUs in the first phase then
selectinga subsample of small BCUs using an updated measure of size. This isdone to reduce a
BCU’s influence on the estimates when more HUs are found than expected. Additionally, small
BCU subsampling reduces costs, since conducting interview and follow-upfield operationsin
small BCUs is more expensive per HU than in medium or large BCUs.
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Using HU counts from both the Independent Listingand the preliminary census address list, the
small BCUs selectedinthe first phase are restratified by these counts within each state. A
systematicsample of BCUs isselected within each stratum with equal probability. All BCUs from
the small sampling stratum with ten or more HUs based on the updated counts are retainedin
sample. All BCUs from the small sampling stratum that are on American Indian Country are also
retainedin sample. (AmericanIndian Country includes American Indian Re servations and
associated trust lands, as well as the American Indian statistical areas.) The small BCU
subsampling activity starts after the IL field operation ends and before the IHU Computer
Matching activity finishes.

All sample BCUs that finish IL are processedin this subsampling activity; however, only small
BCUs are sampled with probabilities of selection lessthan 1. All remaining BCUs are retainedin
sample with certainty (i.e., with probability of selection equal to 1).

3.2.1.4 Select PES Pl Housing Unit (HU) Sample [CMDE 27-1.4]

A detailed view of the activitiesthat make up this subactivityis givenin Figure S below.
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Figure 9: Select PES Pl Housing Unit (HU) Sample

The Pl housing unit sampling activity occurs before the PES Pl and Reinterview field operation
work. The Pl workload includes P sample and census-only HUs in the final sample of BCUs from
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the second sampling phase. The selection of the Pl sample is the third phase of the PES sample
design.

The first and second phases of the 2020 PES selectthe BCU sample. In the third phase of PES
sampling, a subsample of HUs within large BCUs is selected. Fora BCU with 57 or fewer HUs
observed, all the HUs are includedin the sample. For a BCU with 58 or more HUs observed in IL
or the preliminary censuslist, a subsample of segments of contiguous HUs is selected to
facilitate data collectionin the field and to reduce samplingerror. This phase of sampling
resultsin more similaroverall selection probabilities for HUs because the large BCUs will have a
higher probability of selection duringthe first phase.

The Preliminary Enhanced List (PEL) of addressesis used to determine which sample BCUs are
large and eligible for HU subsampling. The PEL provides the frame from which this sample s
selected. There are multiple nonoverlapping PELs created, one for each of the seven sampling
waves. The subsampling of HUs occurs in waves so that the Pl does not have to wait to begin
until all the IHU matching activities end.

Once a PELis received, segments of HUs are formed by grouping geographically adjacent HUs
within each large BCU. Then a subsample of segmentsis selected.

PI HU samplingincludes the followingactivities:

o Selectingsegmentsof IL HUs in BCUs with 58 or more HUs listed.

e Selectinga subsample of census-only HUs when there are 58 or more census-only HUs
in sampled P sample segment(s).

No HU subsampling occurs in BCUs:

e That are categorized as American Indian Reservation (AIR) in the first sampling phase
regardless of the numberof HUs listed.

e That are categorized as small in the firstsampling phase and in American Indian Country
(AIC). (OnAlIC includesboth on AIR and inIndian Country but off AIR.)
e That have fewerthan 58 IL HUs and fewerthan 58 census-only HUs.

3.2.1.5 Select E Sample Housing Units [CMDE 27-1.5]

A detailed view of the activitiesthat make up this subactivityis givenin Figure 10 below.
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Figure 10: Select E Sample Housing Units

The E sample HU identification activity in CMDE occurs before the person computer matching
activityin CMM. The identification of the E sample housing units is part of the third sampling
phase of the PES sample design.

This process identifies changes (primarily adds and deletes) to the census housing unitsin
sample BCUs between the preliminary census HU universe created after address canvassing and
the final census HU universe. The E sampleis the set of person enumerations and housing unit
enumerationsinthe census within PES sample BCUs. The E sample is necessary to estimate the
correct and erroneous enumerationsin the census. Census adds are housingunits that were
added to the final census universe but were not included as valid housing unitsin the
preliminary census universe. Census adds are identified so they can be given a chance to match
to P sample housing unitsand other census HUs. In the E sample identification, census HUs that
fallin Pl sample segments are identified in away to assure that the E sample and P sample HUs
are in common areas. This reduces the numberof E sample cases requiring follow-up, whichis
cost-effective.

The identification of E sample housing units is done by mapping the final set of census housing
units from the Census Unedited File (CUF) onto the PES sample BCU segments from the P
sample. Housing units that are eligible forthe E sample include those records on the CUF
geocodedto BCUs insample that fit into one of the following categories:
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e Match to ILHUs duringthe initial housing unit matching and follow-up activities.

e Exist but do not match to IL HUs during the initial HU matching and follow-up activities
(these are census-only HUs).

e Are added after the initial HU matching and follow-up activities through various census
address list updating procedures or moved from nonsample BCUs to sample BCUs (these
are added census HUs).

CensusHUs inthe first two bullets are referred to as corresponding HUs while the last bullet
refersto the added HUs.

3.2.2 CMDE Estimation and Reporting [CMDE 27-2]
The second CMDE activity is CMDE Estimation and Reporting.

Figure 11 shows the BPM for the CMDE Estimation and Reporting [CMM 27-2] activity (area
withinthe gray rounded rectangle) and its constituent activities within the overall context of
the PES operations.
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Figure 11: CMDE Estimation and Reporting [CMDE 27-2] Activities
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The “CMDE Estimation and Reporting” operational activity is subdividedinto the following
activity areas:

e CMDE Estimationand Reporting [CMDE 27-2].
o Produce PES Person Estimates [CMDE 27-2.1].
o Produce PES Housing Unit (HU) Estimates [CMDE 27-2.2].
o Produce PES Estimation Reports and Release Findings [CMDE 27-2.3].

The PES Estimation process consists of several operational activities, which will ultimately lead
to the production of estimates of census coverage rates for both HUs and peopleinHUs. This
includes estimates of net coverage and measures of the components of census coverage
(correct enumerations, erroneous enumerations, whole-person census imputations, and
omissions). As part of this estimation, CMDE will implement procedures to account for missing
data and reduce the sampling and nonsamplingerrors in the coverage estimates. Personand
housing unit estimates are produced in separate subactivities. The final reports and tables will
be released onthe 2020 Census website. Estimateswill be disseminated atthe national or state
levels.

Subsequentsections describe the “CMDE Estimation and Reporting” operational subactivitiesin
detail.

3.2.2.1 Produce PES Person Estimates [CMDE 27-2.1]

The “Produce PES Person Estimates” operational subactivity is subdivided into the following
activity areas:

e Produce PES Person Estimates [CMDE 27-2.1].
o Process Inputs for PES Person Estimates [CMDE 27-2.1.1].
o Perform Imputationand Weightingfor PES Person Estimates [CMDE 27-2.1.2].
o Perform Estimation and Tabulation for PES Person Estimates [CMDE 27-2.1.3].

A detailed view of the activities that make up the “Produce PES Person Estimates” operational
subactivityis givenin Figure 12 below.
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Figure 12: Produce PES Person Estimates

This subactivity will produce estimates of coverage for the household populationinthe 50
states, DC, and Puerto Rico. This CMDE activity will combine the results from person matching
activities with other files, impute characteristics and status variables, perform weighting
adjustments, and produce estimates of net coverage and components of coverage for people
livingin housingunits in the 50 states, DC, and Puerto Rico.

First, results from the Person Interview field operation and results from the person matching
activities are combined with the final list of enumerated people and housing unitsfrom the
2020 Censusto create filesforusein the estimation process. Next, imputationand weighting
adjustments are used to account for missing data, outliers, and correlation bias. Statistical
modelingisused to generate estimates of netcoverage. Finally, estimates of net coverage and
components of coverage are tabulated and estimates of uncertainty are calculated for various
subpopulations (domains).

Process Inputs for PES Person Estimates [CMDE 27-2.1.1]

The “Process Inputs for PES Person Estimates” operational subactivityis subdivided into the
following activity areas:
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e Process Inputs for PES Person Estimates [CMDE 27-2.1.1].
o Impute P Sample Person Characteristics [CMDE 27-2.1.1.1].
o Create National Variable Files (NVF) [CMDE 27-2.1.1.2].
o Create P Sample Person File [CMDE 27-2.1.1.3].
o Create E Sample Person File [CMDE 27-2.1.1.4].
o Create Person Estimation Files[CMDE 27-2.1.1.5].

A detailed view of the activities that make up the “Process Inputs for PES Person Estimates”
operational subactivityis givenin Figure 13 below.
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Figure 13: Process Inputs for PES Person Estimates
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Multiple inputfiles are gathered and processedto generate three sets of files necessary for the
calculation of person coverage estimates includingthe following:

e P Sample Person File.
e E Sample PersonFile.
e PersonEstimation Files.

First, missing characteristics for people and housing units will be imputed usingthe same
process specified forthe 2020 Census Edit and Characteristic Imputation system. Write-in
responses for race and Hispanic Origin will be assigned numerical codes in a process referred to
as autocoding.

Meanwhile, the National Variable Files are created. They contain variables from 2020 Census
operations that are aggregated at various levels of geography for use as covariates in statistical
models.

Then, personrecords from the person AFU Clerical Matching activity are merged withthe
National Variable Filesto create the P and E sample person files. Each file contains person
records in PES sample BCUs, covering the 50 states, DC, and Puerto Rico.

Variables from the Census Edited File, Census Unedited File, and the National Variable Files are
used to create the Person Estimation File. The Person Estimation File contains every census
person enumeration that is in scope for PES (people livingin group quarters and remote Alaska
are excluded).

Perform Imputation and Weighting for PES Person Estimates [CMDE 27-2.1.2]

The “Perform Imputation and Weightingfor PES Person Estimates” operational subactivityis
subdividedintothe followingactivity areas:

e Perform Imputationand Weightingfor PES Person Estimates [CMDE 27-2.1.2].
o AdjustPerson Weights for Noninterview [CMDE 27-2.1.2.1].
o Impute P Sample Status for People [CMDE 27-2.1.2.2].
o Impute E Sample Enumeration Status for People [CMDE 27-2.1.2.3].
o Trim Person Weights [CMDE 27-2.1.2.4].
o Calibrate Person Weights [CMDE 27-2.1.2.5].
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A detailed view of the activities that make up the “Perform Imputation and Weighting for PES
Person Estimates” operational subactivityis givenin Figure 14 below.
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Figure 14: Perform Imputation and Weighting for PES Person Estimates

Imputation and weighting adjustments are applied to the P and E Sample Person Files before
final estimates of coverage can be calculated.

For the P sample, person weights are adjusted to account for HUs that were sampled but were
not interviewed. Then, match status variables that remain unresolved afterfollow-up and
clerical matching activities are imputed with a probability for P sample person records.

For the E sample, unresolved enumeration status variables are imputed. Afterfollow-up and
clerical matching activities, some enumerationslack information to definitively assignan
enumeration status. For these cases, a correct and erroneous enumeration probabilityis
imputed.
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Then, once the P and E sample imputation activities end, person weights are trimmed on both
filesfor BCUs that potentially have an undue influence on the net coverage esti mates. Lastly,
person weights are calibrated so that weighted estimates of correct and erroneous
enumerations will sumto the total number of census enumerations (excluding whole person
imputations) on the Person Estimation File for selected estimation domains.

Perform Estimation and Tabulation for PES Person Estimates [CMDE 27-2.1.3]

The “Perform Estimation and Tabulation for PES Person Estimates” operational subactivityis
subdivided into the followingactivity areas:

e Perform Estimation and Tabulation for PES Person Estimates [CMDE 27-2.1.3].
o Model Person Probabilities [CMDE 27-2.1.3.1].
o Tabulate Person Data [CMDE 27-2.1.3.2].
o Estimate Mean Squared Error (MSE) for Person Domains [CMDE 27-2.1.3.3].

A detailed view of the activities that make up the “Perform Estimation and Tabulation for PES
Person Estimates” operational subactivityis givenin Figure 15 below.
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Figure 15: Perform Estimation and Tabulation for PES Person Estimates

Afterimputationand weightadjustmentsare applied, estimates of net coverage and
components of coverage are produced.

In the firstactivity, statistical models will be used to predictthree probabilities foreach person
on the Estimation File. The firstis the probability of a match betweenthe PES and the 2020
Census;itis modeled usingthe P sample Person File. The second is the probability that the
enumerationis correct; it is modeled usingthe E sample PersonFile. The thirdis the probability
that the enumerationis data-defined;itis modeled usingthe Person Estimation File. The
probabilities are used to calculate a coverage correction factor (CCF) for each person record on
the Person Estimation File.
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In the second activity, the CCFs are then tabulated to produce dual-system estimates (DSEs) for
various demographic, geographic, and operational domains. The census counts are compared
to the DSEs to produce estimates of net coverage. Rates of correct and erroneous
enumerations (and their corresponding standard errors) are calculated usingthe E sample
PersonFile. Estimates of omission rates are derived from the DSEs and whole person

imputation rates are calculated from on the Person Estimation File.
3.2.2.2 Produce PES Housing Unit (HU) Estimates [CMDE 27-2.2]

The “Produce PES Housing Unit (HU) Estimates” operational subactivityis subdivided into the
followingactivity areas:

e Produce PES Housing Unit (HU) Estimates [CMDE 27-2.2].

o Process Inputs for PES Housing Unit Estimates [CMDE 27-2.2.1].

o Perform Imputationand Weightingfor PES Housing Unit Estimates [CMDE 27-
2.2.2].

o Perform Estimationand Tabulation for PES Housing Unit Estimates [CMDE 27-
2.2.3].

A detailed view of the activities that make up the “Produce PES Housing Unit (HU) Estimates”
operational subactivityis givenin Figure 16 below.
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Figure 16: Produce PES Housing Unit (HU) Estimates

This subactivity will produce estimates of coverage for the HUs in the 50 states, DC, and Puerto

Rico. The high-level processis similarto the process for producing person estimates. Inputs

from PES field and matching activities and the 2020 Census operations are combinedto create

HU files that are used in the estimation process. Imputation and weighting adjustments are

used to account for missingdata, outliers, and other data issues. Estimates of net coverage are

produced usingstatistical models. Finally, estimates of net coverage and components of

coverage are tabulated, and estimates of uncertainty are calculated for housing unit domains.

Process Inputs for PES Housing Unit Estimates [CMDE 27-2.2.1]

The “Process Inputs for PES Housing Unit Estimates” operational subactivityis subdivided into

the followingactivity areas:

Process Inputs for PES Housing Unit Estimates [CMDE 27-2.2.1].

o Create P Sample Housing Unit File [CMDE 27-2.2.1.1].

o Create E Sample Housing Unit File [CMDE 27-2.2.1.2].

o Create Housing Unit Estimation Files [CMDE 27-2.2.1.3].

A detailed view of the activitiesthat make up the “Process Inputs for PES Housing Unit

Estimates” operational subactivityis givenin Figure 17 below.
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Figure 17: Process Inputs for PES Housing Unit Estimates

Variousinput files are gathered and processed to generate HU sample and estimationfiles.

Housing unitrecords from the Final HU AFU Clerical Matching activities are merged withthe
National Variable Filesto create the P and E sample HU Files. As with the personsample files,
each housing unitsample file contains HU records in PES sample BCUs, covering the 50 states,
DC, and Puerto Rico.

The Census Edited File, Census Unedited File, and the National Variable Files are used to create
the HU Estimation File. The HU Estimation File contains every HU that is in scope for PES (HUs in
remote Alaska are excluded).
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Perform Imputation and Weighting for PES Housing Unit Estimates [CMIDE 27-2.2.2]

The “Perform Imputation and Weighting for PES Housing Unit Estimates” operational
subactivity is subdivided into the followingactivity areas:

e Perform Imputationand Weighting for PES Housing Unit Estimates [CMDE 27-2.2.2].
o Impute P Sample Status for Housing Units [CMDE 27-2.2.2.1].
o Impute E Sample Enumeration Status for Housing Units [CMDE 27-2.2.2.2].
o Trim Housing Unit Weights [CMDE 27-2.2.2.3].
o Calibrate Housing Unit Weights [CMDE 27-2.2.2.4].

A detailed view of the activities that make up the “Perform Imputation and Weightingfor PES
Housing Unit Estimates” operational subactivityis givenin Figure 18 below.
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Figure 18: Perform Imputation and Weighting for PES Housing Unit Estimates

Afterthe P and E sample HU Files are created, imputation and weightingadjustments are
applied before final estimates of coverage can be calculated.

For the P sample, match status is imputed for housing units with an unresolved match status
after follow-up and clerical matching. In this imputation, the match status is imputed with the
probability that the housing unit isa match.

Similarly, forthe E sample, enumeration status variablesthat were not resolved during the
follow-up and clerical matching activities are imputed with probabilities for E sample HU
records.

Housing unitweights are trimmed on both filesfor BCUs that potentially have an undue
influence onthe net coverage estimates.
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Housing unitweights are calibrated so that weighted estimates of correct and erroneous
enumerations will sum to the total number of census enumerations onthe HU Estimation File
for selected estimation domains.

Perform Estimation and Tabulation for PES Housing Unit Estimates [CMDE 27-2.2.3]

The “Perform Estimation and Tabulation for PES Housing Unit Estimates” operational

subactivityis subdivided intothe following activity areas:

e Perform Estimation and Tabulation for PES Housing Unit Estimates [CMDE 27-2.2.3].
o Model Housing Unit Probabilities [CMDE 27-2.2.3.1].
o Tabulate Housing Unit Data [CMDE 27-2.2.3.2].

o Estimate Mean Squared Error (MSE) for Housing Unit Domains [CMDE 27-
2.2.3.3].

A detailed view of the activities that make up the “Perform Estimation and Tabulation for PES
Housing Unit Estimates” operational subactivityis givenin Figure 19 below.
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Figure 19: Perform Estimation and Tabulation for PES Housing Unit Estimates

Estimates of net coverage and components of coverage for HUs are produced using the sample
files afterimputation and weight adjustments.

First, two statistical models will be usedto predict match status and correct enumeration status
probabilitiesforeach housing unit on the HU Estimation File. These models will be developed
using the P sample to model match status and the E sample to model correct enumeration
status. The two probabilities will then be combined and tabulated to form dual system
estimates of the HU population.

As with person estimation, the DSEs will be compared to the census counts, yielding
undercount rates by demographic, geographic, and operational domains. Estimates of
components of coverage are tabulated usingthe weighted data from the E sample HU File and
the HU Estimation File.
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3.2.2.3 Produce PES Estimation Reports and Release Findings [CMDE 27-2.3]

A detailed view of the activities that make up this subactivityis givenin Figure 20 below.

s - T T T T ~
|' 27-2.3 Produce PES Estimation Reports and Release Findings Sf:;“m:‘r’e I
. Issue Occurred

and Re-Run |
| - PES Large Area Person Tables and Metadata [from BPM 160]
. - PES Large Area HU Tables and Metadata [from BPM 210] N
i \",/ No |

Start
Sub-process

220.10 220.20 220.40 220.50 220.60

Perform Statistical Receive Approval to

Conduct SME Review Write PES Estimation

Receive PES Tables of PES Tables Reports Review of PES Disseminate PES
P Estimation Reports Reports & Tables |
. Approve to N
| Disseminate? |
| 220.70 220.80 |
Note: All Process provide PES Disseminate Reports
| Boxes are: Estimation Reports to and Table§ (via DPD |
DPD Operation Operation and .
. Census Website)
| End |
N Sub-process
Unless otherwise .
: [[emoe | opp | [ oep |
\ labeleled. ]

Figure 20: Produce PES Estimation Reports and Release Findings

Aftertables of coverage estimates are produced for the household populationand for HUs,
subject-matterexperts will review these tables. Decennial Statistical Studies Division (DSSD)
staff will write reports containing the results of net coverage and components of coverage
estimation.

The reports will go through statistical review to ensure that Census Bureau statistical quality
standards are met. Disclosure avoidance techniques will be applied to PES tablesand reports to
preventunauthorized release of protected information.

Afterappropriate approvals are received, the Data Products and Dissemination (DPD) operation
will disseminate the PES estimation reports and tables on the 2020 Census website.
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4. CMM Design Overview and Detailed Process Description [28]

4.1 CMM Design Overview

The sections below present the high-level design forthe Coverage Measurement Matching
(CMM) operation. Please referto the 2020 Census Operational Plan for a complete inventory of
designdecisions for all 2020 Censusoperations.

4.1.1 High-Level Operational Design

The design of the CMM operation for the 2020 Censusincludesthree major operational activity
areas:

e CMM Initial Housing Unit (IHU) Matching.
e CMM Person Data Preparation and Matching.
e CMM Final Housing Unit (FHU) Matching.

Each of these major activity areas is summarized below. Together, these activity areas
representthe complete set of work that needsto be performed to conduct this operation.

CMM Initial Housing Unit (IHU) Matching

The IHU Computer Matching activity follows Independent Listing (IL). The listing results from
the PES IL are matched against a preliminary listing of census housing units (HU) and group
quarters addresses within each sample basic collection unit (BCU) and one ring of surrounding
BCUs. Duplicate addresses within the PES IL and withinthe preliminary census address listing
are also identified.

The next activity after IHU Computer Matching isthe IHU Before Followup (BFU) Clerical
Matching, which attempts to resolve possible matches, nonmatches, and duplicates from the
IHU computer matching. For this activity, the clerical matchers use a computer application that
facilitates and records the clerical review and coding of addressrecords. Clerical matchers also
search for duplicate addresses withinthe PES IL and preliminary census address lists, in addition
to those duplicatesidentified during IHU computer matching.

Once these initial matching activities are completed, the CMFO IHU Followup (IHUFU) field
operationis conducted to obtain more information for use during the IHU After Followup (AFU)
clerical matching activity. In the IHU AFU, results from the IHUFU are used to assignthe match
status, duplicate status, or HU status for unresolved addresses. This process produces files that
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contain match codes for PES and census addressesin the sample BCUs and in the surrounding
BCUs. None of the resultsfrom any of the IHU activities are usedto update any census
information.

CMM Person Data Preparation and Matching

Afterthe CMFO Pl field operation work is done, but before the person matching activities
begin, an automated activity is conducted to assign a residence status code to all people listed
in the PI. Also, an automated activity to assign geocodes to alternate and inmoveraddresses
collectedinthe Pl is conducted. Thisis followed by clerical activities conducted to 1) assign
geocodesto respondent-provided addresses and 2) assign residence status codes to people
when these codes could not be assigned during the automated coding activities.

The PES Person Computer Matching activity will attempt to search for matches between people
rostered at the sample addresses during the Pl and people enumeratedinthe censusin the PES
sample BCUs and surrounding BCUs. Alternate and inmoveraddresses collected during the Pl
and geocoded during automated or clerical geocodingare also used to identify other places to

search for matches between Pland census enumerations.

The Person Before Followup (BFU) Clerical Matching activity follows the Person Computer
Matching, where the matching staff assign the status of match, possible match, or nonmatch to
Pl and census person records. For Person BFU Clerical Matching, the clerical matchers use a
computer application that facilitates and records the clerical review, matching, and coding of
the persondata. A clerical search for duplicatesisalso performed. Cases remaining unresolved
in terms of match status, enumeration status, or residence status become eligible forthe next
PES operation, the CMFO Person Followup (PFU) field operation.

The PFU interview is designed to collect additional information to be usedin the Person After
Followup (AFU) Clerical Matching. During Person AFU Clerical Matching, clerical matchers
attempt to resolve match, residence, or enumeration status for people sentto PFU. Once
Person AFU Clerical Matching has concluded, the CMDE Person Estimation process begins.

CMM Final Housing Unit (FHU) Matching

Once all of the person-based PES activities have been performed, Final HU (FHU) activities are

conducted to determine the final match codes assigned to addresses. These results will be used
to estimate census coverage of HUs. The first of these tasks is the FHU Computer Processing. In
this activity, a determinationis made as to which HUs will proceed to the FHU Before Followup
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(BFU) Clerical Matching activity, based on changes to the lists of PES or census unitssince the
IHU Matching activities and the IHUFU field operation were conducted.

During FHU BFU Clerical Matching, the staff review and assign the status of match, possible
match, or nonmatch to addresses sent from the FHU Computer Processing. During FHU Clerical
Matching, the matchers attempt to determine whetheror not an address should have been
counted as a valid HU on Census Day. The FHU Clerical Matching activity is similarto the IHU
Clerical Matching activity described previously, exceptthat it uses the final list of census
addressesrather than data from the preliminary list of census addresses. Also, only those PES IL
addressesthat were selected for Pl are includedin the FHU activities. Resultsfrom the Person
Matching activities and PFU field operation are available to assist the matching staff, as well as
results and data from the IHU matching and follow-up activities.

Those cases that need additional information are candidates for the paper-based FHU Followup
(FHUFU) field operation. Additional informationis collected to resolve any remaining
differences between HUs. This information then flows into the concludingstep inthe FHU
matching activities, whichis the FHU After Followup (AFU) Clerical Matching. When conducting
this activity, results from the FHUFU field operation (and any previous PES Person and HU
Matching activities) are used to resolve any outstandingissues regarding coding status. Once
FHU AFU has concluded, the CMDE HU Estimation process begins

The full hierarchy of activities for the CMM operationis providedin Appendix Cinthe form of
an Activity Tree. In the Activity Tree, each major operational activity area listed above is
numbered and then decomposedinto a numbered set of subactivities, some of which are
further decomposedinto more detailed numbered subactivities or steps.

For a full description of the operational subactivities that comprise the CMM Operation, see the
Detailed Process Description as outlinedinSection 4.2 below.

4.1.2 Operational Context for CMM Activities

The CMM operational activities are conducted within the context of other 2020 Census
operationsand other programs or data sources that are external to the 2020 Census Program.
Section 2 covers the overall operational context for the PES operations, i.e., the inputs, outputs,
controls, and mechanisms that apply for the set of PES operations and elements external to
PES. The specificinputsand outputs related to the CMM operational interaction with the other
two PES operations (CMDE and CMFQ) are givenin the nexttwo sections below.
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The input and output tables within PES are based on several concepts. A source operation isthe
PES operation that providesthe data exchange while the destination operation receivesthe
data exchange. The Business Process Models (BPMs) that accompany this document use ID
numbers (e.g., CMM BPM 50) that are the references for where the data exchanges appear. The
source activity and destination activity for the data exchange provide a quick contextfor the
data. The name of an activity in the table references BPM annotation and also matches an
operation’s activity tree, which provides organization for this document’s detailed process
descriptions should a reader wish to consult more detail for descriptions of related pairs of
BPMs for a specificdata exchange.
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Inputs are the data that are consumed by the operation. Table 10 below lists the inputs to the CMM Operation from the other PES
operations (i.e., CMFO and CMDE).

Table 10: CMM Operational Inputs

Source Destination
. .. Data Exchange Name . L. .
(Operation Source Activity Name (Operation Destination Activity Name
(From CMDE BPM Set)
BPM Sheet) BPM Sheet)
Inputs from CMFO:
CMFO 29-1 CMFO Planningand ] o CMM 28-1.1 Conduct PES Initial Housing
i Field Priority Codes ) .
BPM 15 Preparation BPM 50 Unit (IHU) Computer Matching
28-1.1 Conduct PES Initial Housing
CMM . .
. Unit (IHU) Computer Matching,
CMFO 29-2 PES Independent Listing (IL) ] BPM 50,
. IL Address List 28-1.2 Conduct PES IHU Before
BPM 30 and Quality Control (QC) CMM )
Followup (BFU) Clerical
BPM 60 .
Matching
28-1.2 Conduct PES IHU Before
CMFO 29-2 PES IndependentListing (IL) | PES Maps (with Map CMM )
. Followup (BFU) Clerical
BPM 30 and Quality Control (QC) Spots) BPM 60 )
Matching
CMEO o CMM 28-1.2 Conduct PES IHU Before
29-2 PES Infjependent Listing (IL) Auxiliary Maps from IL Followup (BFU) Clerical
BPM 30 and Quality Control (QC) BPM 60 Matchi
atching
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Source Destination
. . Data Exchange Name . L .
(Operation Source Activity Name (Operation Destination Activity Name
(From CMDE BPM Set)
BPM Sheet) BPM Sheet)
CMFO 29-3 PES Initial Housing Unit Completed IHUFU Paper CMM 28-1.3 Conduct PES IHU After
Followup (IHUFU) and Quality Questionnaire Packets Followup (AFU) Clerical
BPM 70 BPM 80 .
Control (QC) and Maps Matching
Automated Geocoding ) ]
CMFO 29-4 PES Person Interview (PI) CMM 28-2.1 Conduct Clerical Geocoding
. . Results for Pl Inmover
BPM 110 and Reinterview (RI) BPM 115 (CGQ)
and Alternate Addresses
28-2.1 Conduct Clerical Geocoding
CMM
(CGC),
BPM 115,
CMFO _ CMM 28-2.2 Conduct PES Person
23-4 PES_Perso!w Interview (P1) Pl Post Processing Data Computer Matching,
BPM 110 and Reinterview (RI) BPM 120,
MM 28-2.4 Conduct PES Person Before
Followup (BFU) Clerical
BPM 130 )
Matching
28-2.2 Conduct PES Person
CMM .
CMFO PI F Selecti BPM 120 Computer Matching,
) i orm Selection ,
23-4 PES-Perso!w Interview (P1) 28-2.4 Conduct PES Person Before
BPM 110 and Reinterview (RI) Results CMM .
Followup (BFU) Clerical
BPM 130 )
Matching
28-2.5 Conduct PES Person After
CMFO 29-5 PES Person Followup (PFU) Completed PFU Paper CMM .
) ) ) ] Followup (AFU) Clerical
BPM 140 and Reinterview (RI) Questionnaire Packets BPM 150 Matching
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Source Destination
. . Data Exchange Name . L .
(Operation Source Activity Name (Operation Destination Activity Name
(From CMDE BPM Set)
BPM Sheet) BPM Sheet)
CMFO 29-6|:>ES Final Housing :Jnit |. iomplc—;ted I:-IUFU- CMM 28;3.;, Condf:SEsl FHU IAfter
BPM 190 Followup (FHUFU) and Quality aper Questionnaire BPM 200 o ovx{up( ) Clerica
Control (QC) Packets and Maps Matching
; : ; 28-3.3 Conduct PES FHU After
CMFO 29};6”PES FmaFlHHSFuijg gn't ' Auxiliary Maps from CMM ol (AFU) Clerical
ollowu erica
BPM 190 olfowup( Jand Quality | gy BPM 200 up
Control (QC) Matching
Inputs from CMDE:
CMDE 27-1.2 SelectInitial Sample of PES ) . CMM 28-1.1 Conduct PES Initial Housing
] ) ] Sample Design File Vs. 1 ) ]
BPM 20 Basic Collection Units (BCUs) BPM 50 Unit (IHU) Computer Matching
CMDE 27-1.3 Subsample PES Small Basic ) . CMM 28-1.1 Conduct PES Initial Housing
) i Sample Design File Vs. 2 ) ]
BPM 40 Collection Units BPM 50 Unit (IHU) Computer Matching
CMDE 27-1.5 Select E Sample Housing ) . CMM 28-2.2 Conduct PES Person
. Sample Design File Vs. 4 .
BPM 100 Units BPM 120 Computer Matching
28-2.2 Conduct PES Person
CMM .
) Computer Matching,
CMDE 27-1.5 Select E Sample Housing . BPM 120,
) E Sample Control File 28-2.4 Conduct PES Person Before
BPM 100 Units CMM i
Followup (BFU) Clerical
BPM 130 )
Matching
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4.1.2.2 CMM Operational Outputs
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Outputs are the data produced by the operation. Table 11 below lists the outputs from the CMM Operation to the other PES

operations (i.e., CMFO and CMDE).

Table 11: CMM Operational Outputs

0

Source Destination
. L. Data Exchange Name . L. .
(Operation Source Activity Name (Operation Destination Activity Name
(From CMM BPM Set)
BPM Sheet) BPM Sheet)
Outputs to CMFO:
28-1.2 Conduct PES IHU Before 29-3 PES Initial Housing Unit
CMM . CMFO .
Followup (BFU) Clerical IHUFU Workload Followup (IHUFU) and Quality
BPM 60 . BPM 70
Matching Control (QC)
28-1.2 Conduct PES IHU Before 29-3 PES Initial Housing Unit
CMM . . CMFO .
Followup (BFU) Clerical IHU BCU Control File Followup (IHUFU) and Quality
BPM 60 . BPM 70
Matching Control (QC)
CMM 28-1.2 Conduct PES IHU Before Paper Questionnaire CMEO 29-3 PES Initial Housing Unit
BPM 60 FO||OV\{Up (BFU) Clerical Packets and Maps for BPM 70 Followup (IHUFU) and Quality
Matching IHUFU Control (QC)
28-1.3 Conduct PES IHU After . )
CMM ] Updated PES Maps (if CMFO 29-4 PES Person Interview (PI) and
Followup (AFU) Clerical . .
BPM 80 i Any) BPM 110 Reinterview (RI)
Matching
28-2.4 Conduct PES Person
CMM . CMFO 29-5 PES Person Followup (PFU)
Before Followup (BFU) Clerical | PFU Workload . .
BPM 130 . BPM 140 and Reinterview (RI)
Matching
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Source Destination
. . Data Exchange Name . L .
(Operation Source Activity Name (Operation Destination Activity Name
(From CMM BPM Set)
BPM Sheet) BPM Sheet)
28-2.4 Conduct PES Person
CMM ) ) CMFO 29-5 PES Person Followup (PFU)
Before Followup (BFU) Clerical | Person BCU Control File . .
BPM 130 i BPM 140 and Reinterview (RI)
Matching
28-2.4 Conduct PES Person ) )
CMM ) Paper Questionnaire CMFO 29-5 PES Person Followup (PFU)
Before Followup (BFU) Clerical . .
BPM 130 i Packets for PFU BPM 140 and Reinterview (RI)
Matching
28-2.4 Conduct PES Person PES Maps and Census
CMM . . . CMFO 29-5 PES Person Followup (PFU)
Before Followup (BFU) Clerical | Maps (including Map ) i
BPM 130 . BPM 140 and Reinterview (RI)
Matching Spots)
28-3.2 Conduct PES FHU Before 29-6 PES Final Housing Unit
CMM . CMFO .
Followup (BFU) Clerical FHUFU Workload Followup (FHUFU) and Quality
BPM 180 . BPM 190
Matching Control (QC)
28-3.2 Conduct PES FHU Before 29-6 PES Final Housing Unit
CMM , , CMFO _
Followup (BFU) Clerical FHU BCU Control File Followup (FHUFU) and Quality
BPM 180 . BPM 190
Matching Control (QC)
CMM 28-3.2 Conduct PES FHU Before Paper Questionnaire CMEO 29-6 PES Final Housing Unit
BPM 180 FoIIOV\{up (BFU) Clerical Packets and Maps for BPM 190 Followup (FHUFU) and Quality
Matching FHUFU Control (QC)
Outputs to CMDE:
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Source Destination
. . Data Exchange Name . L .
(Operation Source Activity Name (Operation Destination Activity Name
(From CMM BPM Set)
BPM Sheet) BPM Sheet)
28-1.1 Conduct PES Initial
CMM ) ) CMDE 27-1.3 Subsample PES Small Basic
Housing Unit (IHU) Computer Census HU Counts . .
BPM 50 ) BPM 40 Collection Units
Matching
28-1.2 Conduct PES IHU Before
CMM Followup (BFU) Clerical
BPM 60, Matching, Preliminary Enhanced CMDE 27-1.4 Select PES Pl Housing Unit
CMM 28-1.3 Conduct PES IHU After List (PEL) Records BPM 90 (HU) Sample
BPM 80 Followup (AFU) Clerical
Matching
28-2.4 Conduct PES Person .
CMM i Person BFU Clerical CMDE 27-2.1 Produce PES Person
Before Followup (BFU) Clerical ) )
BPM 130 ) Matching Data BPM 160 Estimates
Matching
CMDE 27-2.1 Produce PES Person
28-2.5 Conduct PES Person After . .
CMM ] Person AFU Clerical BPM 160, Estimates,
Followup (AFU) Clerical ) . .
BPM 150 Matchi Matching Data CMDE 27-2.2 Produce PES Housing Unit
atchin
& BPM 210 (HU) Estimates
28-3.3 Conduct PES FHU After ) ) )
CMM . FHU AFU Clerical CMDE 27-2.2 Produce PES Housing Unit
Followup (AFU) Clerical ) )
BPM 200 . Matching Data BPM 210 (HU) Estimates
Matching
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4.2 CMM Detailed Process Description
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Figure 21 is a top-level Business Process Model (BPM) showing the Level 1 activity areas within

the PES operations. BPMs for the 2020 Censusfollow industry-standard Business Process Model

and Notation (BPMN). An explanation of how to read the BPMN notations and a full-sized copy

of all of the BPMN diagrams for the CMM operation are provided underseparate cover.

This top-level BPMserves as the Context Model for the PES operations. A BPMN Context Model
displaysthe high-levelactivities within the operation and relationships betweenthem, whereas

the IDEFO Context Diagram shown earlier depicts the boundaries of the operation or activity

and the interfaces between the operation or activity and other operationsand activities with

which it isassociated.
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Figure 21: PES Operations Context Model Showing CMM Operational Context
The CMM Operationis subdivided into the following activity areas:
e CMM Initial Housing Unit (IHU) Matching [CMM 28-1].
e CMM Person Data Preparationand Matching [CMM 28-2].
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e CMM Final Housing Unit (FHU) Matching [CMM 28-3].

The business processes for each of these Level 1 activities are discussed along with theirinputs
and outputs in the following subsections.

4.2.1 CMM Initial Housing Unit (IHU) Matching [CMM 28-1]
The first CMM activity is CMM Initial Housing Unit (IHU) Matching.

Figure 22 shows the BPM for the CMM Initial Housing Unit (IHU) Matching [CMM 28-1] activity
(area within the gray rounded rectangle) and its constituent activities within the overall context
of the PES operations.

2020 Post-Enumeration Survey (PES) Operations cg‘ﬁdssﬁ‘es
Purpose: To evaluate coverage of the 2020 Census in order to improve future censuses. The Census Bureau conducts the Post-Enumeration Survey (PES) to measure the e

coverage of the 2020 Census. The PES is designed to measure the coverage of housing units and people, excluding group quarters and people residing in group quarters.
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Figure 22: CMM Initial Housing Unit (IHU) Matching [CMM 28-1] Activities

The “CMM Initial Housing Unit (IHU) Matching” operational activityis subdivided into the
following activity areas:

e CMM Initial Housing Unit (IHU) Matching [CMM 28-1].

o Conduct PES Initial Housing Unit (IHU) Computer Matching [CMM 28-1.1].
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o Conduct PES IHU Before Followup (BFU) Clerical Matching [CMM 28-1.2].
o Conduct PES IHU After Followup (AFU) Clerical Matching [CMM 28-1.3].

The IHU Matching activity contains several subactivities, all of which are designed to assign HU
status and match status. The Initial HU Computer Matching activity and Initial HU Before
Followup (BFU) Clerical Matching activity attempt to match units from the CMFO Independent
Listing (IL) field operation to preliminary census addresses. The results of these two matching
processesare recorded so that units from the IL fieldwork and census units that remain
unresolved can be sentto the next operation, the CMFO Initial HU Followup (IHUFU) field
operation. In IHUFU, additional informationis collected and used during the Initial HU After
Followup (AFU) Clerical Matching activity to assign final match codes.

Subsequent sections describe the “CMM Initial Housing Unit (IHU) Matching” operational
subactivitiesin detail.

4.2.1.1 Conduct PES Initial Housing Unit (IHU) Computer Matching [CMM 28-1.1]

The “Conduct PES Initial Housing Unit (IHU) Computer Matching” operational subactivityis
subdivided into the followingactivity areas:

e Conduct PES Initial Housing Unit (IHU) Computer Matching [CMM 28-1.1].
o Receive and Process Inputs for IHU Computer Matching [CMM 28-1.1.1].
o Perform IHU Computer Matching [CMM 28-1.1.2].

A detailed view of the activities that make up the “Conduct PES Initial Housing Unit (IHU)
Computer Matching” operational subactivityis givenin Figure 23 below.
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Figure 23: Conduct PES Initial Housing Unit (IHU) Computer Matching
During Initial HU Computer Matching, all addresses listed from IL are computer matched to
preliminary census addresses. The results of the computer matching are loaded into a clerical
matching system, which is subsequently used by clerical matchers. All of the results from
computer matching will be checked clerically.
Receive and Process Inputs for IHU Computer Matching [CMM 28-1.1.1]
The details of this operational subactivity are shown in Figure 23 above.
Input data isreceived from multiple sources and will go through a series of data preparation
steps before computer matching. The results are then used for computer matching.
Perform IHU Computer Matching [CMM 28-1.1.2]
During IHU Computer Matching, all addresses listed in the PES sample BCUs are computer
matched to preliminary census addresses (of HUs and GQs) within the sample BCUs and one
ring of surrounding BCUs. Match codes are assigned, and these data are then passedto the
clerical matching system for use by the clerical matchers.
The details of this operational subactivity are shown in Figure 23 above.
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4.2.1.2 Conduct PES IHU Before Followup (BFU) Clerical Matching [CMM 28-1.2]

The “Conduct PES IHU Before Followup (BFU) Clerical Matching” operational subactivityis
subdividedintothe followingactivity areas:

e Conduct PES IHU Before Followup (BFU) Clerical Matching [CMM 28-1.2].
o Conduct IHU BFU Clerical Matching Training [CMM 28-1.2.1].
o Receive and Process Inputs for IHU BFU Clerical Matching [CMM 28-1.2.2].
o Perform IHU BFU Clerical Matching, Review, and QC [CMM 28-1.2.3].
o Manage Outputs from IHU BFU Clerical Matching [CMM 28-1.2.4].

A detailed view of the activities that make up the “Conduct PES IHU Before Followup (BFU)
Clerical Matching” operational subactivityis givenin Figure 24, Figure 25, Figure 26, and Figure
27 below.
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Figure 24: Conduct PES IHU Before Followup (BFU) Clerical Matching

The IHU BFU Clerical Matching activity usesthe results of the computer matching stage in an
attempt to further match and review HUs. Before clerical matching begins, techniciansand
analysts are trained on the clerical matching system. Data are received from multiple sources
and will go through a series of data preparation steps. These filesare then usedfor clerical
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matching, review, and QC. In IHU BFU, results of computer matching are reviewed and match
codes are assigned to indicate the results of the review by technicians. Analysts conduct a
quality check on a sample of technicians’ work and review any cases referred by the
technicians. The output of the IHU BFU Clerical Matching process will be a file containing the
IHU match codes for all addresses (both IL and census), and flags indicating which census or IL
units will go to the next operation, the CMFO IHUFU field operation. Some BCUs meeting
specificcriteria will be allowed to skip BFU Clerical Matching and go directly to IHUFU.

Conduct IHU BFU Clerical Matching Training [CMM 28-1.2.1]
This operational subactivity consists of a single activity (see Figure 24 above).

Once training materials are created, clerical matchers are trained on the IHU BFU clerical
matching system. This is done through on-site instructor-led training. Clerical matchers will
attend operation-specifictraining throughout the PES cycle.

Receive and Process Inputs for IHU BFU Clerical Matching [CMM 28-1.2.2]

28-1.2.2 Receive and Process Inputs for IHU BFU Clerical Matching
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Figure 25: Receive and Process Inputs for IHU BFU Clerical Matching

Inputs are received from multiple sourcesincluding IHU Computer Matching and will go
through a series of data preparation steps. During preprocessing, standardization of the data
occurs and these filesare used for IHU BFU Clerical Matching.
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Perform IHU BFU Clerical Matching, Review, and QC [CMM 28-1.2.3]
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Figure 26: Perform IHU BFU Clerical Matching, Review, and QC

Page129

In the IHU BFU Clerical Matching, Review, and QC, the results from the IHU Computer Matching
activity are reviewed to determine the correct match status. Technicians perform a cursory

review of all the cases from IHU Computer Matching. Analysts perform the QC of the

technicians’ work and review cases referred by the technicians. The QC process for clerical

matching consists of analysts performinga full review of BCUs selected for the matching QC

sample.
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Manage Outputs from IHU BFU Clerical Matching [CMM 28-1.2.4]
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Figure 27: Manage Outputs from IHU BFU Clerical Matching

The output of the BFU Clerical Matching process will be a file containing the IHU match codes
for all addresses (both IL and census), and flags indicating which census or IL units will go to the
nextoperation, the CMFO IHUFU field operation.

4.2.1.3 Conduct PES IHU After Followup (AFU) Clerical Matching [CMM 28-1.3]

The “Conduct PES IHU After Followup (AFU) Clerical Matching” operational subactivityis
subdividedinto the followingactivity areas:

e Conduct PES IHU After Followup (AFU) Clerical Matching [CMM 28-1.3].
o Conduct IHU AFU Clerical Matching Training [CMM 28-1.3.1].
o Receive and Process Inputsfor IHU AFU Clerical Matching [CMM 28-1.3.2].
o Perform IHU AFU Clerical Matching, Review, and QC [CMM 28-1.3.3].
o Manage Outputs from IHU AFU Clerical Matching [CMM 28-1.3.4].

A detailed view of the activities that make up the “Conduct PES IHU After Followup (AFU)
Clerical Matching” operational subactivityis givenin Figure 28, Figure 29, Figure 30, and Figure
31 below.
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Figure 28: Conduct PES IHU After Followup (AFU) Clerical Matching

The main objective of the IHU AFU isto have the techniciansassign match status and HU status
codes to cases that were sent to IHUFU as well as cases that skipped IHU BFU. Before clerical
matching begins, technicians and analysts are trained on the clerical matching system. Data are
received from multiple sources and will go through a series of data preparation steps. These
filesare then used for Clerical Matching, Review, and QC. In IHU AFU, analysts conduct a quality
check on a sample of technicians’ work and review any cases referred by the technician. In the
AFU OutlierReview stage of the IHU AFU Clerical Matching, Review, and QC, analysts review
BCUs that are flagged for review for systematicerrors or issues. They document theirfindingsin
journalsthat can laterbe used duringestimation processesif questions arise. The output for
the IHU AFU Clerical Matching activity consists of the results file, containing the match status
codes and HU status codes of all census and IL units includedin the IHU activities.

Conduct IHU AFU Clerical Matching Training [CMM 28-1.3.1]
This operational subactivity consists of a single activity (see Figure 28 above).

Once training materials are created, the clerical matchers are trained on the IHU AFU clerical
matching system. This is done through on-site instructor led training. Clerical matchers will
attend operation specifictraining throughout the PES cycle.
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Receive and Process Inputs for IHU AFU Clerical Matching [CMM 28-1.3.2]
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Figure 29: Receive and Process Inputs for IHU AFU Clerical Matching

Once the IHUFU is completed, the IHUFU paper forms with data collectedin IHUFU, along with
IHU BFU Clerical Matching result files are delivered foruse in IHU AFU Clerical Matching.

Perform IHU AFU Clerical Matching, Review, and QC [CMM 28-1.3.3]
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Figure 30: Perform IHU AFU Clerical Matching, Review, and QC

In the IHU AFU Clerical Matching, Review, and QC, the technicians assign match status and HU
status codes to cases that were sent to IHUFU. The analysts perform the QC of the technicians’
work and review cases referred by the technicians. The QC process for IHU Clerical Matching
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consists of analysts performinga full review of BCUs selected forthe matching QC sample. In

the AFU Outlier Review Stage, analysts review preidentified BCUs for systematicerrors orissues

and document their findings.

Manage Outputs from IHU AFU Clerical Matching [CMM 28-1.3.4]

i 28-1.3.4 Manage Outputs from IHU AFU

CMM | CMFO (PI)

Clerical Matching

80.230

Provide 80.210
IHU AFU Paradata,

80.240

Update IHU BCU
Control File

IHU

Provide Updated PES Progress Data, and
Maps (if Any) to PI Reports to
[to CMFO BPM 110] Headquarters
MM DSSD
Provide 80.245

IHU BCU Control File to DSSD, Person BFU
Clerical Matching [to BPM 130], FHU
Computer Matching/Processing [to BPM
170], and FHU BFU Clerical Matching

AFU Clerical Matching Results and

provide 80-250
IHU AFU Clerical
Matching Results and
IHU BCU Control File
to PEL Creation

[to BPM 180]
DSSD
J CMM | CMDE
80.260 Deliverthego'zm

Create
PEL Records to DSSD

. t:e Pred'”LT?'"a;\éL and PES Pl Housing
nhanced List (PEL) Unit Sample Selection
Records [to CMDE BPM 90]

[
[
i
i
!
i
i
[
[
|
[
[
i
[
[
i
i
[
i
)

Figure 31: Manage Outputs from IHU AFU Clerical Matching

The output for the IHU AFU Clerical Matching activity consists of the resultsfile, containingthe

match status codes and HU status codes of all census and IL unitsincluded inthe IHU activities.

4.2.2 CMM Person Data Preparation and Matching [CMM 28-2]

The second CMM activityis CMM Person Data Preparation and Matching.

Figure 32 shows the BPM for the CMM Pe

rson Data Preparation and Matching [CMM 28-2]

activity (area withinthe gray rounded rectangle) and its constituentactivities within the overall

context of the PES operations.
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Figure 32: CMM Person Data Preparation and Matching [CMM 28-2] Activities
The “CMM Person Data Preparation and Matching” operational activityis subdividedintothe
followingactivity areas:
e CMM Person Data Preparation and Matching [CMM 28-2].
o Conduct Clerical Geocoding (CGC) [CMM 28-2.1].
o Conduct PES Person Computer Matching [CMM 28-2.2].
o Conduct Clerical Residence Status Coding (RSC) [CMM 28-2.3].
o Conduct PES Person Before Followup (BFU) Clerical Matching [CMM 28-2.4].
o Conduct PES Person After Followup (AFU) Clerical Matching [CMM 28-2.5].

Afterthe CMFO Person Interview (Pl) isthe CMM Person Data Preparation and Matching
activity. The Person Data Preparation and Matching activity contain several subactivities, all of
which are designed to assign match status between people rostered at the sample addresses
during the Pland people enumeratedinthe censusin the PES sample BCUs and surrounding
BCUs. The Person Computer Matching activity establishes matches when straightforward
relationships between records exist. The Clerical Geocoding (CGC) activity will attempt to assign
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geocodesto the alternate and inmoveraddresses collected during Pl that could not be givena
geocode during automated geocoding. The Residence Status Codes (RSC) are assigned by
computer (inautomated RSC) followingthe Pl and can be reviewed and reassigned during
Clerical RSC or any part of person clerical matching based on information providedin Pl or
Person Followup (PFU).

CGC occurs after the Automated Geocoding and before the Person Computer Matching. The
Clerical RSC occurs after the CGC and Automated RSC. The Clerical RSC may occur parallel to
Person Computer Matching. The Person BFU Clerical Matching occurs afterthe Clerical RSC and
after the Person Computer Matching. Person AFU Clerical Matching is conducted after PFU.

Subsequent sections describe the “CMM Person Data Preparation and Matching” operational
subactivitiesin detail.

4.2.2.1 Conduct Clerical Geocoding (CGC) [CMM 28-2.1]

The “Conduct Clerical Geocoding (CGC)” operational subactivity is subdivide dinto the following
activity areas:

e Conduct Clerical Geocoding (CGC) [CMM 28-2.1].
o Conduct Clerical Geocoding Training [CMM 28-2.1.1].
o Receive and Process Inputs for CGC [CMM 28-2.1.2].
o Perform Clerical Geocoding, Review,and QC [CMM 28-2.1.3].
o Manage Outputs from CGC [CMM 28-2.1.4].

A detailed view of the activities that make up the “Conduct Clerical Geocoding (CGC)”
operational subactivityis givenin Figure 33, Figure 34, Figure 35, and Figure 36 below.
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Figure 33: Conduct Clerical Geocoding (CGC)

The main objective of CGC is to review the automated geocodes and to assign geocodes to
cases with ungeocoded addresses. Before CGC begins, technicians and analysts are trained on
the clerical matching system. Data are received from multiple sources and will go through a
series of data preparation steps. These filesare then used for CGC, Review, and QC. Analysts
conduct a quality check of technicians’ work. The results of CGC will be used in Person Clerical
Matching.

Conduct Clerical Geocoding Training [CMM 28-2.1.1]
This operational subactivity consists of a single activity (see Figure 33 above).

Once training materials are created, clerical matchers are trainedto assign geocodes using the
clerical matching system. This is done through on-site instructor led training.
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Receive and Process Inputs for CGC [CMM 28-2.1.2]

28-2.1.2 Receive and Process Inputs for CGC
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Figure 34: Receive and Process Inputs for CGC

The results of automated geocodingand Pl are received. These inputs are used to prepare the
data for CGC.

Perform Clerical Geocoding, Review, and QC [CMM 28-2.1.3]

— 28-2.1.3 Perform Clerical Geocoding, Review, and QC

BCU Search App
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Figure 35: Perform Clerical Geocoding, Review, and QC

Afterautomated geocoding, during CGC, techniciansreview the automated geocodesand
assign geocodes to remaining addresses with missing geocodes. Analysts perform the QC of the
technicians’ work and review cases referred by the technician. The QC process for CGC consists
of analysts performinga full review of BCUs selected for the matching QC sample.
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Manage Outputs from CGC [CMM 28-2.1.4]

28-2.1.4 Manage Outputs from CGC
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Figure 36: Manage Outputs from CGC

Results from CGC will be provided to Person Computer Matching, Clerical RSC, and Person BFU
Clerical Matching for use inthose activities.

4.2.2.2 Conduct PES Person Computer Matching [CMM 28-2.2]

The “Conduct PES Person Computer Matching” operational subactivity is subdividedinto the
following activity areas:

e Conduct PES Person Computer Matching [CMM 28-2.2].
o Receive and Process Inputs for Person Computer Matching [CMM 28-2.2.1].
o Perform Person Computer Matching [CMM 28-2.2.2].
o Manage Outputs from Person Computer Matching [CMM 28-2.2.3].

A detailed view of the activities that make up the “Conduct PES Person Computer Matching”
operational subactivityis givenin Figure 37, Figure 38, Figure 39, and Figure 40 below.
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Figure 37: Conduct PES Person Computer Matching

The Person Computer Matching activity establishes matches when straightforward

relationships between records exist. Census and Pl data are prepared for use in Computer

Matching. The output from Person Computer Matching contains identifyinginformation for

each person record in a linked pairand the match code for that pair. The outputisusedin

Person BFU Clerical Matching.
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Receive and Process Inputs for Person Computer Matching [CMM 28-2.2.1]
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Figure 38: Receive and Process Inputs for Person Computer Matching

Page 140

Input data are received from multiple sources and will gothrough a series of data preparation

steps. These filesare then used for Person Computer Matching.
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Perform Person Computer Matching [CMM 28-2.2.2]
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Figure 39: Perform Person Computer Matching

Pagel141

During Person Computer Matching, there are three different searches that generate matches.

There isa Pl to Pl match within BCU to search for duplicates withinthe BCU. There isan E

sample to Census match where E sample people are matched to the entire censusto find

duplicates. Lastly, there isa Pl to census is where Pl people are matched to the entire censusto

find matches. These three searches occur based on a predetermined algorithm. Results files

with match codes are created for use in Person BFU Clerical Matching.
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Manage Outputs from Person Computer Matching [CMM 28-2.2.3]
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Figure 40: Manage Outputs from Person Computer Matching

The results of the Person Computer Matching are loaded intoa person clerical matching system

for use inthe Person BFU Clerical Matching activity.

4.2.2.3 Conduct Clerical Residence Status Coding (RSC) [CMM 28-2.3]

The “Conduct Clerical Residence Status Coding” operational subactivityis subdividedinto the

followingactivity areas:

e Conduct Clerical Residence Status Coding (RSC) [CMM 28-2.3].

(@]

o

V1.0

Conduct Clerical Residence Status Coding Training [CMM 28-2.3.1].
Receive Inputsfor Clerical RSC [CMM 28-2.3.2].
Perform Clerical Residence Status Coding, Review, and QC [CMM 28-2.3.3].

Manage Outputs from Clerical RSC [CMM 28-2.3.4].
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A detailed view of the activities that make up the “Conduct Clerical Residence Status Coding”
operational subactivityis givenin Figure 41, Figure 42, Figure 43, and Figure 44 below.
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Figure 41: Conduct Clerical Residence Status Coding (RSC)

The main objective of Clerical RSC is to have the techniciansreview a Pl case that is flagged for
residence status code review or assign a residence status code, using notes collected during PI,
to a rostered person. Before Clerical RSC begins, technicians and analysts are trained on
assigning residence status codes usingthe clerical matching system. Data are received from
multiple sources and will go through a series of data preparation steps. Some inmoverand
alternate addresses from Pl may require geocodes to determine the correct residence status
code, so after the BCU completes Clerical Geocoding, then Clerical Residence Status coding can
be completed. These data files are used for Clerical RSC, Review, and QC. Analysts conduct a QC
on a sample of technicians’ work and review any cases referred by the technician. The output
from the Clerical RSC consists of a resultsfile, whichis then used during Person BFU Clerical
Matching.

Conduct Clerical Residence Status Coding Training [CMM 28-2.3.1]

This operational subactivity consists of a single activity (see Figure 41 above).
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Once training materials are created, clerical matchers are trained on the clerical matching

systemto review and assignresidence status codes. Thisis done through on-site instructor-led

training.

Receive Inputs for Clerical RSC [CMM 28-2.3.2]

28-2.3.2 Receive Inputs for Clerical RSC

Results of
Clerical

Geocoding ~ae . 125.20
(CGO) Receive CGC Data

and Preprocessing

Results for Clerical

RSC

Results of [from BPM 115]
Clerical RSC

Preprocessing

~ e — ==

Figure 42: Receive Inputs for Clerical RSC

The results of CGC and Clerical RSC preprocessing are receivedto prepare for Clerical RSC.

Perform Clerical Residence Status Coding, Review, and QC [CMM 28-2.3.3]

28-2.3.3 Perform Clerical Residence Status Coding, Review, and QC

There might be additional
information in the PI notes,

- so we want the ability to
geoccode.

125.30 125.40 "125.50 125.60 125.70
Assign Geocodes for
Provide Batch to RSC Assign Residence Inmover and Set Inmover Address PAenr‘Ef:I)r:: ;5:::"::5
Technician Status Code Alternate Addresses Codes as Needed ¥
as Needed

Figure 43: Perform Clerical Residence Status Coding, Review, and QC

Pl cases that have beenidentified as needinga review are sent to Clerical RSC. Technicians will

review cases with a missingresidence status code and use the data collectedinthe Pl to assign

a residence status code. Analysts perform the QC of the technicians’ work. The QC process for

Clerical RSC consists of analysts performing a full review of BCUs selected for the matching QC

sample.
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Manage Outputs from Clerical RSC [CMM 28-2.3.4]

28-2.3.4 Manage Outputs from
Clerical RSC

|

|

|

|

|

| Provide 12580

i Pl Person Data (after
Postprocessing and

T | Clerical RSC) to DSSD and

| Person BFU Clerical

i Matching [to BPM 130]

|

|

|

|

I

|

|

|

125.90
Provide

Clerical RSC Paradata,
> Progress Data, and
Reports to Headquarters

Figure 44: Manage Outputs from Clerical RSC

The results of Clerical RSC are loaded into a person clerical matching system to begin Person
BFU Clerical Matching.

4.2.2.4 Conduct PES Person Before Followup (BFU) Clerical Matching [CMM 28-2.4]

The “Conduct PES Person Before Followup (BFU) Clerical Matching” operational subactivityis
subdivided into the followingactivity areas:

e Conduct PES Person Before Followup (BFU) Clerical Matching [CMM 28-2.4].
o Conduct Person BFU Clerical Matching Training [CMM 28-2.4.1].
o Receive and Process Inputs for Person BFU Clerical Matching [CMM 28-2.4.2].
o Perform Person BFU Clerical Matching, Review, and QC [CMM 28-2.4.3].
o Manage Outputs from Person BFU Clerical Matching [CMM 28-2.4.4].

A detailed view of the activities that make up the “Conduct PES Person Before Followup (BFU)
Clerical Matching” operational subactivityis givenin Figure 45, Figure 46, Figure 47, and Figure
48 below.
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) 01| 8741
Conduct

28-2.4 Conduct PES Person Before Followup (BFU) Clerical Matching

Start
Sub-process

Person BFU Clerical
Matching Training

Note: Person Computer Matching Results includes: (1) "PI
to PI Match File", (2.) “E-Sample to Census Match File”
and (3.) “PI to Census Match Files” from BPM 120.

S 28-2.4.2 Receive and Process:Inputs for Person BFU Clerical Matching .
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Figure 45: Conduct PES Person Before Followup (BFU) Clerical Matching

The Person BFU Clerical Matching occurs afterthe Clerical RSC and after the Person Computer

Matching. The main objective of Person BFU Clerical Matching is to have the techniciansreview
a match code assigned by automated computer matching or assign a match code. Before
clerical matching begins, technicians and analysts are trained on the clerical matching system to
perform person matching. Data are received from multiple sources and will go through a series
of data preparationsteps. These data are then used for Person BFU Clerical Matching, Review,
and QC. Analysts conduct a quality check on a sample of technicians’ work and review any cases
referred by the technicians. The output of the Person BFU Clerical Matching process will be a
file containingthe match codes for all person (both Pl and Census) and flags indicating which
Censusor Pl people will goto the nextoperation, the CMFO Person Followup (PFU) field
operation.

Conduct Person BFU Clerical Matching Training [CMM 28-2.4.1]
This operational subactivity consists of a single activity (see in Figure 45 above).

Once training materials are created, clerical matchers are trained on the clerical matching
systemto perform person BFU Clerical Matching. This is done through on-site instructor-led
training.
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Receive and Process Inputs for Person BFU Clerical Matching [CMM 28-2.4.2]
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U "’;;‘i"m‘ffﬁgi':“‘ Note: Person Computer Matching Results includes: (L) "PI
Start e e to PI Match File", (2.) “E-Sample to Census Match File”
Sub-process and (3.) “Pl to Census Match Files” from BPM 120.
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Figure 46: Receive and Process Inputs for Person BFU Clerical Matching

Input data are received from several preceding CMM activities such as IHU AFU Clerical
Matching, CGC, Person Computer Matching, and Clerical RSC. Preprocessing of these data files
is performed to prepare the data for Person BFU Clerical Matching.

Perform Person BFU Clerical Matching, Review, and QC [CMM 28-2.4.3]

Does the A BCU that does not contain any Pl or census people
BCU Require .| does not require BFU. All other BCUs will require BFU.

(
|
| BFU?
|
|

(1304190)._' 130.200 130.210 Perform 130.220
“Yes Create Batches of Perform Person BFU Clerical
BCUs and select QC Person BFU Clerical Matching Analyst
BCU Matching Review and QC

No

28-2.4.3 Perform Person BFU Clerical Matching, Review, and QC

_______________________________________________________ -

Figure 47: Perform Person BFU Clerical Matching, Review, and QC

During the Person BFU Clerical Matching, the technicians will review the results of Person
Computer Matching. In particular, matchers attempt to match Pl records to the census, find
duplicatesin the PI, and find E sample duplicates. Analysts perform the QC of the technicians’
work. The QC process for Person BFU Clerical Matching consists of analysts performinga full
review of BCUs selected for the matching QC sample.
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Manage Outputs from Person BFU Clerical Matching [CMM 28-2.4.4]
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Figure 48: Manage Outputs from Person BFU Clerical Matching

The output from Person BFU Clerical Matching determinesthe PFU workload. The workload is
then providedto PFU, and the paper questionnaire packets are prepared and shippedto the
field foruse in data collection.

4.2.2.5 Conduct PES Person After Followup (AFU) Clerical Matching [CMM 28-2.5]

The “Conduct PES Person After Followup (AFU) Clerical Matching” operational subactivityis
subdivided into the followingactivity areas:

e Conduct PES Person After Followup (AFU) Clerical Matching [CMM 28-2.5].
o Conduct Person AFU Clerical Matching Training [CMM 28-2.5.1].
o Receive and Process Inputs for Person AFU Clerical Matching [CMM 28-2.5.2].
o Perform Person AFU Clerical Matching, Review, and QC [CMM 28-2.5.3].
o Manage Outputs from Person AFU Clerical Matching [CMM 28-2.5.4].

A detailed view of the activities that make up the “Conduct PES Person After Followup (AFU)
Clerical Matching” operational subactivityis givenin Figure 49, Figure 50, Figure 51, and Figure
52 below.
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Figure 49: Conduct PES Person After Followup (AFU) Clerical Matching

Followingthe PFU interview, Person AFU Clerical Matching activities are performed. As PFU
forms are returned from interviewing, they are assembled into batches to be reviewed by the
clerical matching staff. The PFU interview results are clerically reviewed and the people are
coded according to a predetermined set of match codes. Technicians and analysts are allowed
to make corrections to previous coding assignmentsif errors are discovered from the Person
BFU Clerical Matching activities, evenifthe people were not includedin the PFU. This clerical
review alsoincludes assignment of residence status codes and geocodes if any additional
respondent-provided addresses are collected inthe PFU. Analysts perform a review of the
technicians’ work selected for QC purposes. The analysts also resolve cases that the technicians
could not resolve. This process is similarto the process for all other PES clerical matching
activities. Person AFU Clerical Matching is the final PES person activity. The results of this
activity are sentto PES Estimationto produce person estimates.

Conduct Person AFU Clerical Matching Training [CMM 28-2.5.1]
This operational subactivity consists of a single activity (see Figure 49 above).

Once training materials are created, clerical matchers are trained on the clerical matching
systemto performPerson AFU clerical matching.
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Receive and Process Inputs for Person AFU Clerical Matching [CMM 28-2.5.2]
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Figure 50: Receive and Process Inputs for Person AFU Clerical Matching

Input data are received from Person BFU Clerical Matching and PFU (including workload and
PFU questionnaire packets from the field). These inputs are prepared and used in Person AFU
Clerical Matching.

Perform Person AFU Clerical Matching, Review, and QC [CMM 28-2.5.3]
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Figure 51: Perform Person AFU Clerical Matching, Review, and QC

Technicians perform Person AFU Clerical Matching work. Then analysts performa review of the
technicians’ work selected for QC purposes. The analysts also resolve any cases that the
technicians could not resolve and conduct AFU Outlier Review, which targets BCUs that may
need further review.
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Manage Outputs from Person AFU Clerical Matching [CMM 28-2.5.4]
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Figure 52: Manage Outputs from Person AFU Clerical Matching

Page151

Person AFU Clerical Matching is the final PES person activity. Output files with the results from

the Pl operation and the person matching activities will be made available for the PES

Estimation activities as well as FHU computer matching and processing.

4.2.3 CMM Final Housing Unit (FHU) Matching [CMM 28-3]

The third CMM activity is CMM Final Housing Unit (FHU) Matching.

Figure 53 shows the BPM for the CMM Final Housing Unit (FHU) Matching [CMM 28-3] activity
(area within the gray rounded rectangle) and its constituent activities within the overall context

of the PES operations.
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: H United States”
2020 Post-Enumeration Survey (PES) Operations cens

Purpose: To evaluate coverage of the 2020 Census in order to improve future censuses. The Census Bureau conducts the Post-Enumeration Survey (PES) to measure the Baremy

coverage of the 2020 Census. The PES is designed to measure the coverage of housing units and people, excluding group quarters and people residing in group quarters.
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Figure 53: CMM Final Housing Unit (FHU) Matching [CMM 28-3] Activities

The “CMM Final Housing Unit (FHU) Matching” operational activity is subdivided into the
followingactivity areas:

e CMM Final Housing Unit (FHU) Matching [CMM 28-3].

o Conduct PES Final Housing Unit (FHU) Computer Matching/Processing [CMM 28-
3.1].

o Conduct PES FHU Before Followup (BFU) Clerical Matching [CMM 28-3.2].
o Conduct PES FHU After Followup (AFU) Clerical Matching [CMM 28-3.3].

The FHU Matching activity contains several subactivities. The primary objective of the FHU
Matching activitiesisto process changes to the HU inventory that occurred betweenthe
preliminary census address listused in the IHU matching and the final census address list. More

importantly, the FHU processes the final set of HU data, allowing proper evaluation of the final
census results.

Subsequentsections describe the “Conduct PES Final Housing Unit (FHU) Computer Matching”
operational subactivitiesin detail.
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4.2.3.1 Conduct PES Final Housing Unit (FHU) Computer Matching/Processing [CMM 28-3.1]

The “Conduct PES Final Housing Unit (FHU) Computer Matching/Processing” operational
subactivity is subdivided into the followingactivity areas:

e Conduct PES Final Housing Unit (FHU) Computer Matching/Processing [CMM 28-3.1]

o Receive and Process Inputs for FHU Computer Matching/Processing [CMM 28-
3.1.1].

o Perform FHU Computer Matching/Processing[CMM 28-3.1.2].

A detailed view of the activities that make up the “Conduct PES Final Housing Unit (FHU)
Computer Matching/Processing” operational subactivity isgivenin Figure 54 below.
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Figure 54: Conduct PES Final Housing Unit (FHU) Computer Matching/Processing

In the FHU Computer Matching and Processing, information from all previous stages of
computer and clerical matching from both the HU and person activities, coupled with final
Censusdata, isused to update HU records. This process updates data filesandidentifies units
that will goto the FHU BFU Clerical Matching activity. These results are loaded intothe clerical
matching system, which is subsequently used by clerical matchers.
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Receive and Process Inputs for FHU Computer Matching/Processing [CMM 28-3.1.1]

Input data are received from multiple sources and will go through a series of data preparation
steps. These filesare then used for FHU Computer Matching.

The details of this operational subactivity are shown in Figure 54 above.
Perform FHU Computer Matching/Processing [CMM 28-3.1.2]
The details of this operational subactivity are shown in Figure 54 above.

The FHU Computer Matching/Processing determine which HUs will proceed to the FHU BFU
Clerical Matching activity, based on changes to the IL or Census units since the IHU Matching
activities and the IHUFU operation were conducted.

4.2.3.2 Conduct PES FHU Before Followup (BFU) Clerical Matching [CMM 28-3.2]

The “Conduct PES FHU Before Followup (BFU) Clerical Matching” operational subactivityis
subdivided intothe followingactivity areas:

e Conduct PES FHU Before Followup (BFU) Clerical Matching [CMM 28-3.2].
o Conduct FHU BFU Clerical Matching Training [CMM 28-3.2.1].
o Receive and Process Inputs for FHU BFU Clerical Matching [CMM 28-3.2.2].
o Perform FHU BFU Clerical Matching, Review, and QC [CMM 28-3.2.3].
o Manage Outputs from FHU BFU Clerical Matching [CMM 28-3.2.4].

A detailed view of the activitiesthat make up the “Conduct PES FHU Before Followup (BFU)
Clerical Matching” operational subactivityis givenin Figure 55, Figure 56, Figure 57, and Figure
58 below.
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Figure 55: Conduct PES FHU Before Followup (BFU) Clerical Matching

The FHU BFU Clerical Matching activity usesthe results of the computer matching/processing
stage. Before FHU BFU Clerical Matching begins, technicians and analysts are trained on the
clerical matching system. Data are received from multiple sources and go through a series of
data preparation steps. These files are then used for FHU BFU Clerical Matching, Review, and
QC. In FHU BFU, results of FHU Computer Matching are reviewed and final match codesare
assigned to indicate the results of the review. Analysts conduct FHU BFU Clerical Matching. The
product of the FHU BFU Clerical Matching process will be a file containing the FHU match codes
for all addresses and flags indicating which census or IL units will go to the next operation, the
CMFO Final Housing Unit Followup (FHUFU) field operation.

Conduct FHU BFU Clerical Matching Training [CMM 28-3.2.1]
This operational subactivity consists of a single activity (see Figure 55 above).

Once training materials are created, clerical matchers are trained on the clerical matching
system. This is done through on-site instructor-led training.

V1.0 April 16, 2020 Final



2020 Census Detailed Operational Planfor:
Post-Enumeration Survey (PES) Operations —

Including:27.CMDE, 28.CMM, and 29. CMFO

Page 156

Receive and Process Inputs for FHU BFU Clerical Matching [CMM 28-3.2.2]

M
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Figure 56: Receive and Process Inputs for FHU BFU Clerical Matching

This activity receives and processes inputs from multiple sourcesto prepare for FHU BFU
Clerical Matching.

Perform FHU BFU Clerical Matching, Review, and QC [CMM 28-3.2.3]
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Figure 57: Perform FHU BFU Clerical Matching, Review, and QC

During FHU BFU Clerical Matching, the analysts use computer-assisted clerical matching
techniquesto review and assign the status of match, possible match, or nonmatch to addresses
from the FHU Computer Matching. QC is conducted the same as all other clerical matching
activities, with analysts QCing technicians’ work. Those cases that need additional information
such as unresolved housing unit status or potential duplicates are candidates for the CMFO
FHUFU field operation.
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Manage Outputs from FHU BFU Clerical Matching [CMM 28-3.2.4]
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Figure 58: Manage Outputs from FHU BFU Clerical Matching

The output from FHU BFU Clerical Matching determinesthe FHUFU workload. The workload is
then provided to FHUFU, and the paper questionnaire packets are prepared and shippedto the

fieldto use to collect data.

4.2.3.3 Conduct PES FHU After Followup (AFU) Clerical Matching [CMM 28-3.3]

The “Conduct PES FHU After Followup (AFU) Clerical Matching” operational subactivityis
subdivided into the followingactivity areas:

e Conduct PES FHU After Followup (AFU) Clerical Matching [CMM 28-3.3].

©)

o

(@]

©)

Conduct FHU AFU Clerical Matching Training [CMM 28-3.3.1].
Receive and Process Inputs for FHU AFU Clerical Matching [CMM 28-3.3.2].
Perform FHU AFU Clerical Matching, Review, and QC [CMM 28-3.3.3].

Manage Outputs from FHU AFU Clerical Matching [CMM 28-3.3.4].

A detailed view of the activities that make up the “Conduct PES FHU After Followup (AFU)
Clerical Matching” operational subactivityis givenin Figure 59, Figure 60, Figure 61, and Figure

62 below.
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Figure 59: Conduct PES FHU After Followup (AFU) Clerical Matching

The last step inthe FHU matching activitiesis the FHU AFU Clerical Matching. FHU AFU
matching staff will attemptto determine unitstatus, match status, or enumeration status and
assign appropriate codes to each case sent to FHUFU. Before clerical matching begins,
technicians and analysts are trained on the clerical matching system. Data are received from
multiple sources and will go through a series of data preparation steps. The data are from
FHUFU and previous person or HU matching activities. These data files are then used for FHU
AFU Clerical Matching, Review, and QC. Analysts perform QC, and an output file with the results
from the FHU AFU Clerical Matching activities will be made available for the PES Estimation
activities to produce HU estimates.

Conduct FHU AFU Clerical Matching Training [CMM 28-3.3.1]
This operational subactivity consists of a single activity (see Figure 59 above).

Once training materials are created, technicians and analysts are trained on the clerical
matching system to conduct FHU AFU clerical matching activities. Thisis done through on-site
instructor-led training.
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Receive and Process Inputs for FHU AFU Clerical Matching [CMM 28-3.3.2]
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Figure 60: Receive and Process Inputs for FHU AFU Clerical Matching

This activity receives and processes results from FHU BFU clerical matching and FHUFU paper
guestionnaire packetsfrom field.

Perform FHU AFU Clerical Matching, Review, and QC [CMM 28-3.3.3]
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Figure 61: Perform FHU AFU Clerical Matching, Review, and QC

The FHU AFU Clerical Matching activity will have results from the IHU matching and Person
matching activities, and the CMFO FHUFU field operation. Using this information, technicians
and analysts will attemptto determine unitstatus, match status, or enumeration status and
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assign appropriate codes to each case sent to FHUFU. QC is performedin the same way as

other clerical matching activities, where the analysts are QCing the technicians’ work.

Manage Outputs from FHU AFU Clerical Matching [CMM 28-3.3.4]
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Figure 62: Manage Outputs from FHU AFU Clerical Matching

An output file with the results from the FHU AFU Clerical Matching activities will be made

available for the PES Estimation activities.
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5. CMFO Design Overview and Detailed Process Description [29]

5.1 CMFO Design Overview

The sections below present the high-level design forthe Coverage Measurement Field
Operations (CMFO). Please referto the 2020 Census Operational Plan for a complete inventory
of design decisionsforall 2020 Census operations.

5.1.1 High-Level Operational Design

The design of the CMFO operation for the 2020 Censusincludes seven major operational
activity areas:

e CMFO Planning and Preparation.

e PES IndependentListing (IL) and Quality Control (QC).

e PES Initial Housing Unit Followup (IHUFU) and Quality Control (QC).
e PES Person Interview (PI) and Reinterview (RI).

e PES Person Followup (PFU) and Reinterview (RI).

e PES Final Housing Unit Followup (FHUFU) and Quality Control (QC).
e CMFO Closeout.

Each of these major activity areas is summarized below. Together, these activity areas
representthe complete set of work that needsto be performed to conduct this operation.

CMFO Planning and Preparation

CMFO will perform planningand preparation activitiesin advance of the 2020 Census
operations. This will include the development of questionnaires, contact strategies, business
rules, and detailed systems requirements. CMFO will also hire field staff and prepare for the
training of field staff.

PES IndependentListing (IL) and Quality Control (QC)

The IL operation listsall housing units and potential housing units in each PES sample BCU. It is
conducted by personal visit using the Listingand Mapping Application (LiMA). Information
regarding the number of housingunits belongingto a particular structure is also collected. A
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subsample of the listed BCUs is selected and relisted to confirm the correctness of the
information collected by the field staff as the listing QC part of this operation.

PES Initial Housing Unit Followup (IHUFU) and Quality Control (QC)

The IHUFU operation follows the initial housing unit matching of the PES IL addressesto the
preliminary 2020 Census housingunitand group quarters addresses. This operationis
conducted using paper questionnaires and attempts to resolve differences between the IL
information and census information. It also attemptsto resolve potential duplicatesand
housing unit status, if needed. The QC part of this operation checks the BCUs that completed
the IHUFU for completeness and accuracy of the information collected duringfollow-up.

PES Person Interview (PI) and Reinterview (RI)

The Pl operationis conducted at selected housing units to build an independentroster of
people currently living at each housing unit. Pl interviewers will use acomputer-assisted data
collectioninstrument on laptops to obtaininformation about the residents of the sample HU on
Interview Day (the day the Pl is conducted) and people who moved out of the sample housing
unit between Census Day (April 1, 2020) and Interview Day. The Rl part of this operation checks
the quality of the work done by interviewersin Pl to detect and deter interviewererrorsand
data falsification.

PES Person Followup (PFU) and Reinterview (RI)

The PFU operation follows the matching of the people rostered at the sample addresses during
Pl and the people enumeratedinthe 2020 Censusin the PES sample BCUs and surrounding
BCUs. PFU interviewers will use paper questionnairestofollow up on possible matchesor
possible duplicates where one of the records inthe linked pair is located outside the PES
sample BCU or ring of surrounding BCUs. The RI part of this operation checks for completeness
and accuracy of the information collected during follow-up.

PES Final Housing Unit Followup (FHUFU) and Quality Control (QC)

The FHUFU operationis conducted followingthe final housing matching of the IL addresses to
the final 2020 Census addresses. Similarto IHUFU, this operationis conducted using paper
guestionnaires and attempts to resolve differences between the IL information and Census
information. It also attemptsto resolve potential duplicates and housing unit status, if needed.
The QC part of this operation checks the BCUs that completed the FHUFU for completeness and
accuracy of the information collected during follow-up.
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CMFO Closeout

Afterthe FHUFU data collection operationis completed, CMFO will perform closeout activities.
These activitiesinclude reducing field staff as workloads are reduced. It also includes
conducting operational assessments of each PES data collection operation.

The full hierarchy of activities for the CMFO operationis providedin Appendix Cin the form of
an Activity Tree. In the Activity Tree, each major operational activity area listed above is
numbered and then decomposed into subactivities, some of which are further decomposed
into more detailed subactivities orsteps.

For a full description of the operational subactivities that comprise the CMFO operation, see
the Detailed Process Description as outlinedin Section 5.2 below.

5.1.2 Operational Context for CMFO Activities

The CMFO operational activities are conducted within the context of other 2020 Census
operationsand other programs or data sources that are external to the 2020 Census Program.
Section 2 covers the overall operational context for the PES operations, i.e., the inputs, outputs,
controls, and mechanismsthat apply for the set of PES operations and elements external to
PES. The specificinputsand outputs related to the CMFO operational interaction with the other
two PES operations (CMM and CMDE) are givenin the nexttwo sections below.

The input and output tables within PES are based on several concepts. A source operation isthe
PES operation that provides the data exchange while the destination operation receives the
data exchange. The Business Process Models (BPMs) that accompany this document use ID
numbers (e.g., CMFO BPM 15) that are the referencesfor where the data exchanges appear.
The source activity and destination activity for the data exchange provide a quick contextfor
the data. The name of an activity in the table references BPM annotation and also matches an
operation’sactivity tree, which provides organization for this document’s detailed process
descriptions should a reader wish to consult more detail for descriptions of related pairs of
BPMs for a data exchange.
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5.1.2.1 CMFO Operational Inputs
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Inputs are the data that are consumed by the operation. Table 12 below liststhe inputsto CMFO from the other PES operations (i.e.,
CMDE and CMM).

Table 12: CMFO Operational Inputs

Source Destination
. . Data Exchange Name . L. .
(Operation | Source Activity Name (Operation | Destination Activity Name
(From CMFO BPM Set)
BPM Sheet) BPM Sheet)
Inputs from CMDE:
CMDE 27-1.2 SelectInitial Sample of PES | PES BCU Sample File CMFO 29-1 CMFO Planningand
BPM 20 Basic Collection Units (BCUs) (Excel) BPM 15 Preparation
CMDE 27-1.2 SelectInitial Sample of PES | Listing Sample Control CMFO 29-2 PES Independent Listing (IL)
BPM 20 Basic Collection Units (BCUs) Input File (SCIF) BPM 30 and Quality Control (QC)
CMDE 27-1.2 SelectInitial Sample of PES PSU File CMFO 29-2 PES Independent Listing (IL)
BPM 20 Basic Collection Units (BCUs) BPM 30 and Quality Control (QC)
CMDE 27-1.4 Select PES PIHousing Unit | Updated Preliminary CMFO 29-4 PES Person Interview (P1) and
BPM 90 (HU) Sample Enhanced List (PEL) BPM 110 Reinterview (RI)
Inputs from CMM:
28-1.2 Conduct PES IHU Before 29-3 PES Initial Housing Unit
MM Foll (BFU) Clerical IHUFU Workload CMFO Foll (IHUFU) and Qualit
BPM 60 o} OV\{up erica orkloa BPM 70 ollowup and Quality
Matching Control (QC)
28-1.2 Conduct PES IHU Before 29-3 PES Initial Housing Unit
CMM _ _ CMFO _
Followup (BFU) Clerical IHU BCU Control File Followup (IHUFU) and Quality
BPM 60 . BPM 70
Matching Control (QC)
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Source Destination
. . Data Exchange Name . L. .
(Operation | Source Activity Name (Operation | Destination Activity Name
(From CMFO BPM Set)
BPM Sheet) BPM Sheet)
CMM 28-1.2 Conduct PES IHU Before Paper Questionnaire CMFO 29-3 PES Initial Housing Unit
BPM 60 FO||OV\{Up (BFU) Clerical Packets and Maps for BPM 70 Followup (IHUFU) and Quality
Matching IHUFU Control (QC)
28-1.3 Conduct PES IHU After ) )
CMM ] Updated PES Maps (if CMFO 29-4 PES Person Interview (P1) and
Followup (AFU) Clerical . .
BPM 80 ) Any) BPM 110 Reinterview (RI)
Matching
28-2.4 Conduct PES Person
CMM . CMFO 29-5 PES Person Followup (PFU)
Before Followup (BFU) Clerical | PFU Workload . .
BPM 130 . BPM 140 and Reinterview (RI)
Matching
28-2.4 Conduct PES Person
CMM . . CMFO 29-5 PES Person Followup (PFU)
Before Followup (BFU) Clerical | Person BCU Control File ) )
BPM 130 . BPM 140 and Reinterview (RI)
Matching
28-2.4 Conduct PES Person . )
CMM ) Paper Questionnaire CMFO 29-5 PES Person Followup (PFU)
Before Followup (BFU) Clerical . .
BPM 130 i Packets for PFU BPM 140 and Reinterview (RI)
Matching
28-2.4 Conduct PES Person PES Maps and Census
CMM Before Foll (BFU) Clerical | Maps (including M CMFO 29-5 PES Person Followup (PFU)
efore Followu erica aps (including Ma
BPM 130 i P p g Map BPM 140 and Reinterview (RI)
Matching Spots)
28-3.2 Conduct PES FHU Before 29-6 PES Final Housing Unit
CMM _ CMFO _
Followup (BFU) Clerical FHUFU Workload Followup (FHUFU) and Quality
BPM 180 . BPM 190
Matching Control (QC)
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Source Destination
. . Data Exchange Name . L. .
(Operation | Source Activity Name (Operation | Destination Activity Name
(From CMFO BPM Set)
BPM Sheet) BPM Sheet)
28-3.2 Conduct PES FHU Before 29-6 PES Final Housing Unit
CMM , , CMFO ,
Followup (BFU) Clerical FHU BCU Control File Followup (FHUFU) and Quality
BPM 180 . BPM 190
Matching Control (QC)
MM 28-3.2 Conduct PES FHU Before Paper Questionnaire CMFO 29-6 PES Final Housing Unit
Followup (BFU) Clerical Packets and Maps for Followup (FHUFU) and Quality
BPM 180 ) BPM 190
Matching FHUFU Control (QC)

5.1.2.2 CMFO Operational Outputs

Outputs are the data produced by CMFO. Table 13 below lists the outputs from CMFO to other PES operations (i.e., CMDE and

CMM).
Table 13: CMFO Operational Outputs
Source Destination
. . Data Exchange Name . N -
(Operation | Source Activity Name (Operation | Destination Activity Name
(From CMFO BPM Set)
BPM Sheet) BPM Sheet)
Outputs to CMDE:
CMFO 29-2 PES IndependentListing(IL) | IndependentListing (IL) | CMDE 27-1.3 Subsample PES Small Basic
BPM 30 and Quality Control (QC) HU Counts BPM 40 Collection Units
CMFO 29-4 PES Person Interview (PI) CMDE 27-2.1 Produce PES Person
i i Pl Person Data )
BPM 110 and Reinterview (RI) BPM 160 Estimates
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Source Destination
. . Data Exchange Name . L. .
(Operation | Source Activity Name (Operation | Destination Activity Name
(From CMFO BPM Set)
BPM Sheet) BPM Sheet)
Outputs to CMM:
CMFO 29-1 CMFO Planningand ] o CMM 28-1.1 Conduct PES Initial Housing
i Field Priority Codes . .
BPM 15 Preparation BPM 50 Unit (IHU) Computer Matching
28-1.1 Conduct PES Initial Housing
CMM . .
o Unit (IHU) Computer Matching,
CMFO 29-2 PES Independent Listing (IL) . BPM 50,
] IL Address List 28-1.2 Conduct PES IHU Before
BPM 30 and Quality Control (QC) CMM .
Followup (BFU) Clerical
BPM 60 .
Matching
o ) 28-1.2 Conduct PES IHU Before
CMFO 29-2 PES IndependentListing(IL) | PES Maps (with Map CMM .
) Followup (BFU) Clerical
BPM 30 and Quality Control (QC) Spots) BPM 60 .
Matching
. 28-1.2 Conduct PES IHU Before
CMFO 29-2 PES Independent Listing (IL) B CMM )
) Auxiliary Maps from IL Followup (BFU) Clerical
BPM 30 and Quality Control (QC) BPM 60 )
Matching
CMEO 29-3 PES Initial Housing Unit Completed IHUFU Paper CMM 28-1.3 Conduct PES IHU After
Followup (IHUFU) and Quality Questionnaire Packets Followup (AFU) Clerical
BPM 70 BPM 80 .
Control (QC) and Maps Matching
] Automated Geocoding ) )
CMFO 29-4 PES Person Interview (PI) CMM 28-2.1 Conduct Clerical Geocoding
) ) Results for Pl Inmover
BPM 110 and Reinterview (RI) BPM 115 (CGQ)
and Alternate Addresses
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Source Destination
. . Data Exchange Name . L. .
(Operation | Source Activity Name (Operation | Destination Activity Name
(From CMFO BPM Set)
BPM Sheet) BPM Sheet)
28-2.1 Conduct Clerical Geocoding
CMM
(CGC),
BPM 115,
. 28-2.2 Conduct PES Person
CMFO 29-4 PES Person Interview (PI) ) CMM i
. . Pl Post Processing Data Computer Matching,
BPM 110 and Reinterview (RI) BPM 120,
CMM 28-2.4 Conduct PES Person Before
Followup (BFU) Clerical
BPM 130 )
Matching
28-2.2 Conduct PES Person
CMM _
. . Computer Matching,
CMFO 29-4 PES Person Interview (PI) Pl Form Selection BPM 120,
. i 28-2.4 Conduct PES Person Before
BPM 110 and Reinterview (RI) Results CMM i
Followup (BFU) Clerical
BPM 130 '
Matching
28-2.5 Conduct PES Person After
CMFO 29-5 PES Person Followup (PFU) Completed PFU Paper CMM i
. . . . Followup (AFU) Clerical
BPM 140 and Reinterview (RI) Questionnaire Packets BPM 150 )
Matching
CMEO 29-6 PES Final Housing Unit Completed FHUFU CMM 28-3.3 Conduct PES FHU After
Followup (FHUFU) and Qualit Paper Questionnaire Followup (AFU) Clerical
BPM 190 Pl ) Y P BPM 200 . P )
Control (QC) Packets and Maps Matching
29-6 PES Final Housing Unit B 28-3.3 Conduct PES FHU After
CMFO . Auxiliary Maps from CMM .
Followup (FHUFU) and Quality Followup (AFU) Clerical
BPM 190 FHUFU BPM 200 .
Control (QC) Matching
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5.2 CMFO Detailed Process Description

Figure 63 is a top-level Business Process Model (BPM) showing the Level 1 activity areas within
the PES operations. BPMs for the 2020 Censusfollow industry-standard Business Process Model
and Notation (BPMN). An explanation of how to read the BPMN notations and a full-sized copy
of all of the BPMN diagrams for the CMFO are provided under separate cover.

This top-level BPMserves as the Context Model for the PES operations. A BPMN Context Model
displays the high-levelactivities within the operation and relationships between them, whereas
the IDEFO Context Diagram shown earlier depicts the boundaries of the operation or activity
and the interfaces between the operation or activity and other operations and activities with
which itisassociated.

2020 Post-Enumeration Survey (PES) Operations cgﬁdssﬁ‘g
Purpose: To evaluate coverage of the 2020 Census in order to improve future censuses. The Census Bureau conducts the Post-Enumeration Survey (PES) to measure the e
coverage of the 2020 Census. The PES is designed to measure the coverage of housing units and people, excluding group quarters and people residing in group quarters.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N
27. Coverage Design and (CMDE) ]
________________________________________________________________ <
1) 27-1.1 27-13 27-1.4 27-15 \ / 27-2.3 .

*© @ «© | 27°2 CMDE Produce PES " It

Design Post- Subsample PES PI Housing Select | Estimation and Reporting Estimation Reports o |

Enumeration PES Small Basic Unit (HU) E-Sample and Release |

Survey Collection Units Sample Housing Units | Findings N

After the -
Uris | |
ry created Nl

|
i
|
i
|
\

|

Select Initial N i
Sample of PES 27-1 CMDE Surve Produce PES

Basic Collection X =/ P;;?n“éi‘;iis Housing Unit (HU) I i

Units (BCUs) Design and Sampling . Estimates i

| i

. — | g — e — e e i )

29. Coverage
Measurement Field Completed for BCU
Operations (CMFO) 29-2 PES 29-3 PES IHUFU 29-4 PES 29-5 PES 29-6 PES FHUFU 29-7 CMFO

and QC @ PlandRI PFU and RI
Conduct PES 70 110
Initial Housing Unit PCOV\du‘d PES S
Followup (IHUFU) erson Interview
and Quality Control (PI) and
QC)

After NRFU is

Conduct PES 190

Final Housing Unit

Followup (FHUFU)

and Quality Control
QC

120
Conduct PES
Person Followup
(PFU) and
Reinterview (R)

30
Conduct PES
Independent Listing
(IL) and Quality
Control (QC)

Conduct
CMFO
Planning and
Preparation

Closeout
CMFO

Reinterview (RI)

R | [ i R | D I SR -4 ___1_ _ - _—__—_—__—O_ P
77777777 c—l——o—c-dE s —c—o=|cd5, —f—o—c—n—c—|f—oc = — Ce— d— 5. c—o—dle—mo—ce— o — e — - - e — Y
I g5 | sou )| 28-2.3 sou N 0t
; $8g  contains 120 contains contains |
| Matching Sag cases . Conduct o | . cases. .
i Operation a 23°%  requiring | | PES Person requiring ol requiring |
i fcmm) | 28-1.1 § BE y folowwp T . 28-2.1 Computatcmng followup? I 28-3.1 followup? ! :
‘ o | (@) 2812 (@) 2813 |l e o 2824 7| (@) 2825 |- ) corawe (@) 2832 2833 ™| |
| PES Initial ‘Conduct PES Conduct PES |+ Conduct Conduct 125 Conduct PES Conduct PES ||+ stjnp"li“ll ‘Conduct PES Conduct PES |
I Housing Unit IHU Before IHU After Follow || Clerical e ca“’Re‘f dence Person Before person After | L1 ) chm Ler FHU Before FHU After ]
i | | HU) Computer Follow Up (BFU) Up (AFU) Clerical |1 | Geocoding i Followup (BFU) Followup (AFU) Miatching Followup (BFU) Followup (AFU) | !
i L Matching Clerical Matching matching || | (€60) By Clerical Matching | | Clerical Matching Progessing Clerical Matching Clerical Matching | !
]
i \ - ). '
i Se=gc—pt~gcotcSoroooar oS00 e T = == = — = —
N 28-1 CMM Initial Housing Unit (IHU) Matching_ _ _ _ _ _ 28-2 CMM Person Data Preparation and Matching __ _ _ _ _ _ 28-3 CMM Final Housing Unit (FHU) Matching _ _/
age- ensus 27- erations .4v05b - 27. - Final.vsdm age 10
Page-1 2020C 27-29 PES Operations BPM 5.4 v05b - 27. CMDE - Final.vsd Page 1 of 36

Figure 63: PES Operation Context Model Showing CMFO Operational Context

The CMFO Operationis subdividedinto the followingactivity areas:

e CMFO Planningand Preparation [CMFO 29-1].

e PESIndependentListing(IL) and Quality Control (QC) [CMFO 29-2].
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e PES Initial Housing Unit Followup (IHUFU) and Quality Control (QC) [CMFO 29-3].
e PES Person Interview (Pl) and Reinterview (RI) [CMFO 29-4].

e PES Person Followup (PFU) and Reinterview (RI) [CMFO 29-5].

e PES Final Housing Unit Followup (FHUFU) and Quality Control (QC) [CMFO 29-6].
e CMFO Closeout [CMFO 29-7].

The business processes for each of these Level 1 activities are discussed along with their inputs
and outputs in the following subsections.

5.2.1 CMFO Planning and Preparation [CMFO 29-1]
The first CMFO activityis CMFO Planningand Preparation.

Figure 64 shows the BPM for the CMFO Planningand Preparation [CMDE 29-1] activity (area
withinthe gray box) within the overall context of the PES operations.

i i United States"
2020 Post-Enumeration Survey (PES) Operations Censl
Purpose: To evaluate coverage of the 2020 Census in order to improve future censuses. The Census Bureau conducts the Post-Enumeration Survey (PES) to measure the Bureau
coverage of the 2020 Census. The PES is designed to measure the coverage of housing units and people, excluding group quarters and people residing in group quarters.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, <
Design and Operation (CMDE)
________________________________________________________________ N
27-1.1 27-13 27-1.4 27-1.5 \ 4 27-2.3 .

27-2 CMDE

220
Produce PES

i

i

i

i o | |
{ Design Post- Subsample PES PI Housing Select | | Estimation and Reporting Estimation Reports .

i Enumeration PES Small Basic Unit (HU) E-Sample 0 @ and Release |
| Survey Collection Units Sample Housing Units | | Findings N
After the .

[ cUrs : | |
i 'y created | N
i . . i
| 20 32 | | I |
i Select Initial 558 . i

Sample of PES 0 Eo 27-1 CMDE Surve o Produce PES
i Basic Collection £2 2 . =Y | P:;ﬁ“éz‘;ifes Housing Unit (HU) i
i Units (BCUS) 333 Design and Sampling . - Estimates !
558
‘ g ) | b
[ e [ g —_ e — e = | — — - = e e — = |
P i, Pt el ) P = e e ) R S
i 29. Coverage After NRFU is |
| | Measurement Field = EED ]
Oneratinne (CMFO) 29-2 PES 29-3 PES IHUFU 29-4 PES 29-5 PES 29-6 PES FHUFU 29-7 CMFO |
[ 4
and QC Pland RI PFU and RI |
Conduct PES 70 110 140 Conduct PES 190 |
oona Initial Housing Unit Conduct PES — C“”"”C’I"’ES Final Housing Unit i
Independent Listing Followup (HUFU) Person Interview Person Followup Followup (FHUFU) ‘
Planning and (IL) and Quality and Quality Control (P) and (PFU) and and Quality Control =
o Control (QC) Qd) Reinterview (RI) Reinterview (RI) 20) i
reparation h
‘ i
N ] I el U I | I Yy V] e U
'/178;7777/7 = —de—m e — i —m e — =225, —fe— - —m = o5 — F o o =h e — " — o= & —| 7\7;7. —dle—c—o—c—a—c —|s a0 = Y
[} . Coverage @ 28-2.3 . . 1
| Measurement ° 85 BCU \I BCl ' |
! 289 contains 120 contains |
| Matching Sgg  cases . Conduct cases |- o
| Operation . 23 requiing | | PES Person requiring 9 ol requiring |
i (cvm) | 28-1.1 4 © 3y followup? . 28-2.1 COmpuleLMalchmg followup? | 28-3.1 followup? T o
[ contuar @ 2812 2813 ° | e TR @) 220 |@) 2525 . Q) corwer (@) 2832 2833 ||
! PES Initial ‘Conduct PES Conduct PES | * Conduct Conduct 175 onduct PES Conduct PES ||+ HZESHF'”;,"“ ‘Conduct PES ‘Conduct PES i
I Housing Unit IHU Before IHU After Follow || Clerical < f; uc & Person Before person Atter Ll o) Cé’m e FHU Before FHU After |
i | | HU) Computer Follow Up (BFU) Up (AFU) Clerical |- Geocoding es"'cta Ces:je"ce Followup (BFU) Followup (AFU) Ma‘m"“/ Followup (BFU) Followup (AFU)
i Matching Clerical Matching Matching | | (cGeC) at E‘;Sg) ng Clerical Matching Clerical Matching Pmcess'?‘g Clerical Matching Clerical Matching | !
. |
i \ - ). B
i S O T Be oS ocsoEo oo ot T a0 507 S——ptooe0e—se0c—%—oc—oc—o5cD
RO 28:1 CMM Initial Housing Unit (IHU) Matching  _ _ _ _ _ 28-2 CMM Person Data Preparation and Matching _ _ _ _ _ _ 28-3 CMM Final Housing Unit (FHU) Matching _ _/
Page-1 2020 Census 27-29 PES Operations BPM 5.4 vOSb - 27. CMDE - Final.vsdm Page 1 of 36

Figure 64: CMFO Planning and Preparation [CMFO 29-1] Activity
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The “CMFO Planningand Preparation” operational activity consists of a single activity area,
which isdescribed below.

CMFO will perform planningand preparation activitiesin advance of the 2020 Census
operations. This will include the development of questionnaires, contact strategies, business
rules, and detailed systems requirements. CMFO will also hire field staff and prepare for the
training of that staff.

5.2.2 PES IndependentListing (IL) and Quality Control (QC) [CMFO 29-2]
The second CMFO activityis PES Independent Listing (IL) and Quality Control (QC).

Figure 65 shows the BPM for the PES Independent Listing (IL) and Quality Control (QC) [CMDE
29-2] activity (area withinthe gray box) withinthe overall context of the PES operations.
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Figure 65: PES Independent Listing (IL) and Quality Control (QC) [CMFO 29-2] Activity

The “PES Independent Listing (IL) and Quality Control (QC)” operational activityis subdivided
into the followingactivity areas:
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e PESIndependentlListing(IL) and Quality Control (QC) [CMFO 29-2].
o ProvidelLTraining and Perform Admin Activities [CMFO 29-2.1].
o Conduct IL Production Fieldwork [CMFO 29-2.2].
o Manage Workload for IL Quality Control (QC) [CMFO 29-2.3].
o ConductIL QCFieldwork [CMFO 29-2.4].
o Manage Outputs from PES IL and QC [CMFO 29-2.5].

A detailed view of the subactivities that make up the “PES Independent Listing (IL) and Quality
Control (QC)” operational activityis givenin Figure 66 below.
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Figure 66: PES IndependentListing (IL) and Quality Control (QC) Subactivities

The IL operationis conducted inadvance of Census Day, April 1, 2020. IL listers canvass the PES
sample BCUs, collecting address information for housing unitsand potential housing units. This
listingis conducted using the LiMA instrumenton a laptop. To obtain information about hidden
units, listers will attemptto contact a respondentat each address. Listers will make up to three
attempts at the unit before contacting a proxy, and thenlist by observation only when
necessary. A sample of the BCUs listed in production will be selected for QC.

Subsequent sections describe the “PES Independent Listing (IL) and Quality Control (QC)”
operational subactivitiesin detail.
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5.2.2.1 Provide IL Training and Perform Admin Activities [CMFO 29-2.1]
This operational subactivity consists of a single activity area shown in Figure 66 above.

Training and administrative activities precede ILdata collection. The administrative activities
include the onboarding of field staff and distribution of laptops. The trainingfor IL li sters will
include classroom-style training and an online training course. Listers will also be provideda

manual for theirreference.
5.2.2.2 Conduct IL Production Fieldwork [CMFO 29-2.2]

A detailed view of the activitiesthat make up this operational subactivityis givenin Figure 67
below.

___________________________________________________________________
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Figure 67: Conduct IL Production Fieldwork

The CMFO IL operation receives the Sample Control Input File (SCIF) from the CMDE. The SCIF,
which includesthe IL workload, isingested by the Master Control System (MCS) and the
Regional Office Survey Control (ROSCO) system. ROSCO delivers BCUs for listers to work
through Mobile Case Management (MCM). Meanwhile, the CMFO IL operation also receives
spatial data from Geographic programs. The geographic data isloadedin the LIMA. Itis a
requirementfor CMFO IL that listers cannot have worked in similar 2020 Census operationsin
the BCU.

Once the listerhas received hisor herassignment, they will locate and travel to the assignment
area. The listerwill list the BCU, collect data from respondents when possible, and enterthe
data intothe LiMA instrument. Listing data from the LiMA and control data from the MCM are
provided to ROSCO and MCS.

V1.0 April 16, 2020 Final



2020 Census Detailed Operational Planfor: Pagel74
Post-Enumeration Survey (PES) Operations —

Including:27.CMDE, 28.CMM, and 29. CMFO
5.2.2.3 Manage Workload for IL Quality Control (QC) [CMFO 29-2.3]

A detailed view of the activities that make up this operational subactivityis givenin Figure 68
below.

29-2.3 Manage Workload for IL Quality Control (QC)

Is QC
Necessary?

30.90 30.110 30.120

Provide PES Listing
Data to Quality
Control

Provide Listing QC
Case to Operations
Control

Determine if Listing
QCis Necessary

O

30.175

Provide PES Listing
QC Data to Quality
Control

Figure 68: Manage Workload for IL Quality Control (QC)

Once a PES sample BCU has been completed by the lister, the MCS providesthe data to the
Sampling Matching, Reviewing, and Coding System (SMaRCS) for QC processing. The SMaRCS
selects a subsample of the PES sample BCUs in CMFO IL. BCUs that are includedin the QC
sample are determinedto be necessary to be worked by QC listers.

5.2.2.4 Conduct IL QC Fieldwork [CMFO 29-2.4]

A detailed view of the activities that make up this operational subactivityis givenin Figure 69
below.

29-2.4 Conduct IL QC Field Work

30.140 30.150| Passed QC? 30.160
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Field Representative

Rework QC Case

30.170 30.165
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Note: "IL Output Data" Includes: (1) IL Operations Control Management

Address List, (2) PES Maps (with Map
Spots), (3) Auxiliary Maps from IL |

Figure 69: Conduct ILQC Fieldwork

When a BCU isassignedto a QC lister, itis received through MCM. QC listers will check a
sample of the addressesin that BCU. Once that sampleis complete the instrumentdetermines
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if the BCU has passed or failed QC. If the BCU fails QC, the QC lister will rework the remaining
addressesin that BCU.

5.2.2.5 Manage Outputs from PES ILand QC [CMFO 29-2.5]

A detailed view of the activities that make up this operational subactivityis givenin Figure 70

Control | ; Note: "IL Output Data" Includes: (1) IL Operations Control | Management
i Address List, (2) PES Maps (with Map
y [ L__Spots), (3) Auxiliary Maps from IL
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
2025 awrouw|[sso [ cwm |
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Figure 70: Manage Outputs from PES IL and QC

During the duration of the CMFO IL and QC operation, paradata, including cost and progress
data, will be delivered from ROSCO to the Unified Tracking System (UTS). As BCUs are
completed by listers and QC listers, address data are delivered fromthe LiMA to the Master
Address File/Topologically Integrated Geographic Encoding and Referencing (MAF/TIGER)
System. The MAF/TIGER processesthe ILaddress data and creates a PES MAF that is
independent of the data from the 2020 Census operations. The PES MAF is delivered tothe PES
Processingand Control System (PES PCS), which conducts the post-data collection processing.
Once the address data have been processed, the data are provided to the CMM operation for
IHU computer and clerical matching (including notesfiles), as well as the CMDE operation for
Small BCU Subsampling.

5.2.3 PES Initial Housing Unit Followup (IHUFU) and Quality Control (QC) [CMFO 29-3]
The third CMFO activityis PES Initial Housing Unit Followup (IHUFU) and Quality Control (QC).

Figure 71 shows the BPM for the PES Initial Housing Unit Followup (IHUFU) and Quality Control
(QC) [CMDE 29-3] activity (area withinthe gray box) withinthe overall context of the PES

operations.
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Purpose: To evaluate coverage of the 2020 Census in order to improve future censuses. The Census Bureau conducts the Post-Enumeration Survey (PES) to measure the Baremy

coverage of the 2020 Census. The PES is designed to measure the coverage of housing units and people, excluding group quarters and people residing in group quarters.
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Figure 71: PES Initial Housing Unit Followup (IHUFU) and
Quality Control (QC) [CMFO 29-3] Activity

The “PES Initial Housing Unit Followup (IHUFU) and Quality Control (QC)” operational activity is
subdividedinto the followingactivity areas:

e PES Initial Housing Unit Followup (IHUFU) and Quality Control (QC) [CMFO 29-3].
o Provide IHUFU Training and Perform Admin Activities [CMFO 29-3.1].
o Conduct IHUFU Production Fieldwork [CMFO 29-3.2].
o Manage Workload for IHUFU Quality Control (QC) [CMFO 29-3.3].
o Conduct IHUFU QC Fieldwork [CMFO 29-3.4].
o Manage Outputs from PES IHUFU and QC [CMFO 29-3.5].

A detailed view of the subactivities that make up the “PES Initial Housing Unit Followup (IHUFU)
and Quality Control (QC)” operational activity isgivenin Figure 72 below.
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Figure 72: PES Initial Housing Unit Followup (IHUFU) and Quality Control (QC) Subactivities

The IHUFU operation will work with CMM to follow up on any housing units that require more
information. These are housing units that identified as nonmatches, possible matches, or
duplicates by CMM during initial housing unit computer matching and clerical matching. IHUFU
listers will try to resolve differences between the PES address listfrom IL and the preliminary
2020 Censusaddress list. IHUFU listers will also collectinformation for housing units whose
statuses changed since they were firstlisted.

Subsequentsections describe the “PES Initial Housing Unit Followup (IHUFU) and Quality
Control (QC)” operational subactivitiesin detail.

5.2.3.1 Provide IHUFU Training and Perform Admin Activities [CMFO 29-3.1]
This operational subactivity consists of a single activity area shown in Figure 72 above.

Training and administrative activities precede IHUFU data collection. The administrative
activitiesinclude the onboarding of field staff and distribution of laptops. The training for
IHUFU listers will include classroom-style training and an online training class. IHUFU listers will
also be provided a manual for theirreference.
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5.2.3.2 Conduct IHUFU Production Fieldwork [CMFO 29-3.2]

A detailed view of the activities that make up this operational subactivityis givenin Figure 73
below.
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Figure 73: Conduct IHUFU Production Fieldwork
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Once the IHUFU workload is received from CMM and the IHUFU questionnaires are received at
the regional census center (RCC), RCC staff prepare the IHUFU materials, including the removal
of QC forms from the packets.

BCUs are then assigned to IHUFU listersfollowing the assignmentrulesto enforce the
independence of the PES and census address lists. IHUFU listers receive theirassignments
through the MCM on their laptops. IHUFU packets including maps (IL and Census Address
Canvassing) are checked out and mailedto field supervisors. Once the work assignmentis
received, the field supervisors will then distribute the mailed materials to the IHUFU listers. For
each case ina BCU that needsfollow-up, an IHUFU lister will locate and travel to the BCU
assignmentarea and verify and update the address, map data, address status, and structure
type. The respondent for each addressis then interviewed forany follow-up questions. Once
the BCU is completed, the field supervisors check and edit the IHUFU questionnaires before
providing the IHUFU packets to QC field supervisors forIHUFU QC work.

5.2.3.3 Manage Workload for IHUFU Quality Control (QC) [CMFO 29-3.3]

A detailed view of the activities that make up this operational subactivityis givenin Figure 74
below.
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Figure 74: Manage Workload for IHUFU Quality Control (QC)

BCUs for IHUFU QC are assignedto QC listersand the IHUFU packets are received by the QC
field supervisors. The QC listers receive the IHUFU QC materials from theirsupervisors and their

BCU assignments are sent to their laptops.
5.2.3.4 Conduct IHUFU QC Fieldwork [CMFO 29-3.4]

A detailed view of the activities that make up this operational subactivityis givenin Figure 75
below.
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Figure 75: Conduct IHUFU QC Fieldwork

The IHUFU BCUs are checked for completenessandaccuracy. A portion of each IHUFU lister’s
work is checked to ensure that it was done correctly. If the BCU failsthe quality check, all cases
in the BCU will be reviewed and corrections will be made as needed. When the QC work is
complete, the QC field supervisors perform checks and edits of the forms before shippingthe
IHUFU QC packets back to the RCC.

5.2.3.5 Manage Outputs from PES IHUFU and QC [CMFO 29-3.5]

A detailed view of the activities that make up this operational subactivityis givenin Figure 76
below.
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Figure 76: Manage Outputs from PES IHUFU and QC

Once the RCCreceives packets from the field, staff perform office edits. Once complete, the
packets are checked out and shipped to the National Processing Center (NPC). During the entire
IHUFU and QC operation, status data are sentby MCM to ROSCO. PES paradata, such as cost
and progress, are sent to the Census Data Lake (CDL) for reporting purposes.

5.2.4 PES Person Interview (Pl) and Reinterview (Rl) [CMFO 29-4]
The fourth CMFO activityis PES Person Interview (Pl) and Reinterview (RI).

Figure 77 shows the BPM for the PES Person Interview (P1) and Reinterview (RI) [CMDE 29-4]
activity (area withinthe gray box) withinthe overall context of the PES operations.
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coverage of the 2020 Census. The PES is designed to measure the coverage of housing units and people, excluding group quarters and people residing in group quarters.
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Figure 77: PES Person Interview (PI) and Reinterview (RI) [CMFO 29-4] Activity
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The “PES Person Interview (Pl) and Reinterview (RI)” operational activity is subdivided into the
followingactivity areas:

e PES Person Interview (Pl) and Reinterview (RI) [CMFO 29-4].
o Provide Pl Training and Perform Admin Activities [CMFO 29-4.1].
o Conduct PES Pl Production Fieldwork [CMFO 29-4.2].
o Perform PES Person Interview (Pl) Reinterview (RI) [CMFO 29-4.3].
o Manage Outputs from PES Pl and Reinterview [CMFO 29-4.4].

A detailed view of the subactivities that make up the “PES Person Interview (PI) and

Reinterview (RI)” operational activity isgivenin Figure 78 below.
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Figure 78: PES Person Interview (Pl) and Reinterview (RI) Subactivities

For each insample BCU, CMFO will conduct a PES Pl for selected housing units. The purpose of
the Pl operationis to obtain information about the current residents of the sample housing
unit. This includes those who may have moved into the selected housing unitsince Census Day
(April 1, 2020). The interview also collects data for those who moved out of the sample housing
unit between Census Day and the time of the PES interview.
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Subsequent sections describe the “PES Person Interview (Pl) and Reinterview (RI)” operational
subactivitiesin detail.

5.2.4.1 Provide Pl Training and Perform Admin Activities [CMFO 29-4.1]
This operational subactivity consists of a single activity area shown in Figure 78 above.

Training and administrative activities precede Pl data collection. The administrative activities
include the onboarding of field staff and distribution of laptops. The trainingfor Pl interviewers
willinclude classroom-style training and an online training course. Interviewers will also be
provided a manual for their reference.

5.2.4.2 Conduct Pl Production Fieldwork [CMFO 29-4.2]

A detailed view of the activities that make up this operational subactivityis givenin Figure 79

4 N PES Fie"‘t ASS:REHIment A55|gnment Rules enforce prewous \
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Figure 79: Conduct Pl Production Fieldwork

The Pl workloadis received from CMDE and includes IL housing units that remain after the

subsampling of some small BCUs and the subsampling of some housing units from large BCUs.

The Pl workload also includes census-only units from the initial housing unit matching operation

that required followup. The workloadis then assigned to Plinterviewers based on assignment

rules.
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The PES Pl is conducted by personal visit using a computer-assisted data collectioninstrument
on a laptop. Interviewers will be able to view theirassignmentsin MCM and conduct the
interview using Blaise (a survey processingtool). An interviewer attempts to locate the address
for the assigned case and contact a household memberat the address. If the address is
occupied and an eligible, willing, and able respondentis identified, the interviewer conducts the
interview. If a household member contact attempt is unsuccessful, based on businessrules, the
interviewer may attempt to interview a proxy for the household. A proxy would be someone
such as a neighbor or a caregiver who may have sufficient knowledge aboutthe original
household. The respondent may alsorefuse because it isan inconvenienttime. Inthis situation,
the interviewer will attemptto make an appointmentfor a subsequentattempt. The
instrumentalso contains wordingfor a telephone interview used when arespondentrequests
an interview by telephone.

Aftereach attempt, status data, response data, paradata and cost and progress data are sentto
MCM, ROSCO, MCS, and SMaRCS. For completed and sufficient partial cases, the response data
are sent to MCS through ROSCO for processing. MCS passes on paradata for analysis. Response
data are sent to SMaRCS to determine the reinterview workload.

5.2.4.3 Perform PES Person Interview (PI) Reinterview (RI) [CMFO 29-4.3]

A detailed view of the activities that make up this operational subactivityis givenin Figure 80
below.
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Figure 80: Perform PES Person Interview (PIl) Reinterview (RI)

The work for PES PI Rl is divided into fourstages:

e SelectPIRISample.

e Attempt Pl Telephone Reinterview.

e Conduct Pl In-Field Reinterview Work.

e Report PI Rl Resultsto Field Ops Control.

The PI Rl operation checks the quality of the work done by interviewersinPl. It is designed to
detect and deterinterviewererrors and data falsification. The Pl Rl involves conductingan
independent Rl with selected sample households to verify that the interviewerconducted the
Plinterview correctly and followed procedures.

The SMaRCS will selectthe sample of Pl cases and delivertothe ROSCO through the MCS for
assignmentto the reinterviewers. Thereisa check in place to ensure that a Pl intervieweris not
assigned a reinterview of a case that he or she completed. The reinterviewers will complete the
Rl cases using the PI Rl instrument. RCC staff in the office will make up to three telephone
attempts if telephone numberis collected from PI. If the case is not able to be completedvia
telephone, thenitwill be sent to the reinterviewer for personal visitattempts. Up to six
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attempts are allowed per PIRI case. As with Pl cases, the SMaRCS will receive all data on the Rl
cases daily. This includes response data and paradata.

Aftera reinterviewercompletesacase, Pl and Rl data are compared through computer and
clerical matching, as well as an RCC review, to determine if the interviewer conducted the
interview, followed proper procedures, and collected valid roster data. The comparison of the
original interview and Rl data is facilitated by the use of the SMaRCS, which provides computer
matching, clerical matching, final coding, and supplemental Rl selection. The SMaRCS will pair
the data from the original interview and Rl cases and assign a computer matching outcome
code.

The RCC will review the Rl cases that were givena “hard fail” recommendation by the NPC
clerks. Based on the training guidelines, the RCCstaff will assign an outcome code to the case.
All codes assigned during this stage are considered final. If the RCC confirms the “hard fail”
status, field staff will prevent further cases from beingassigned to the interviewer. The SMaRCS
will also send all of the “hard fail” interviewer’s eligible cases to be reworked by a different
interviewer.

5.2.4.4 Manage Outputs from PES Pl and Reinterview [CMFO 29-4.4]

A detailed view of the activities that make up this operational subactivityis givenin Figure 81
and Figure 82 below.
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Figure 81: Manage Outputs from PES Pl and Reinterview (General Process)
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Figure 82: Manage Outputs from PES Pl and

Reinterview (Detail for Pl Post-Data Collection Processing)

Throughout the Pl operation, the SMaRCS will provide NPC, RCC, and headquarters (HQ) staff
with reports to assistin managing the Pl Rl workload. These reports provide valuable

information about the processing status of the Rl cases and progress of Pl Rl data collection.

Pl Post-Data Collection Processing begins once PES Pl and PI Rl results are received and
formatted. It includes automated residence status coding and geocoding to prepare for

matching activities. It also conducts Pl Form Selection to select the final version of interview

data (eithercollectedinPlor RI) to use. Thenit provides results to the CMM and CMDE

operations. Notesfilesfrom Pl and PI Rl are also sent to CMM clerical matching.

5.2.5 PES Person Followup (PFU) and Reinterview (RI) [CMFO 29-5]

The fifth CMFO activityis PES Person Followup (PFU) and Reinterview (Rl).

Figure 83 shows the BPM for the PES Person Followup (PFU) and Reinterview (RI) [CMDE 29-5]
activity (area withinthe gray box) withinthe overall context of the PES operations.
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i i United States"
2020 Post-Enumeration Survey (PES) Operations C
Purpose: To evaluate coverage of the 2020 Census in order to improve future censuses. The Census Bureau conducts the Post-Enumeration Survey (PES) to measure the B
coverage of the 2020 Census. The PES is designed to measure the coverage of housing units and people, excluding group quarters and people residing in group quarters.
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Figure 83: PES Person Followup (PFU) and Reinterview (RI) [CMFO 29-5] Activity

The “PES Person Followup (PFU) and Reinterview (RI)” operational activity is subdivided into the
followingactivity areas:

e PES Person Followup (PFU) and Reinterview (RI) [CMFO 29-5].
o Provide PFU Training and Perform Admin Activities [CMFO 29-5.1].
o Conduct PES PFU Production Fieldwork [CMFO 29-5.2].
o Perform PES PFU Reinterview (PFURI) [CMFO 29-5.3].
o Manage Outputs from PES PFU and Reinterview [CMFO 29-5.4].

A detailed view of the subactivities that make up the “PES Person Followup (PFU) and
Reinterview (RI)” operational activityis givenin Figure 84 below.
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Figure 84: PES Person Followup (PFU) and Reinterview (RI) Subactivities

Person Followup cases are identified afterthe Person BFU Clerical Matching operation is
completed. The PFU interview attempts to collect additional information needed to establish
Census Day residence for P sample cases. It also attempts to resolve enumeration status for
nonmatched E sample cases. The PFU operation usesa paper questionnaire and primarily
personal visitinterviews. There are four differenttypes of PFU questionnaires:stateside
nonnationwide, stateside nationwide, Puerto Rico nonnationwide, and Puerto Rico nationwide.
Nationwide questionnaires are used to follow-up on people outside of the PES sample BCUs
who are linked to in-sample people found during person computer matching. The linked in-
sample people will be followed up separately using the nonnationwide questionnaires.

Subsequent sections describe the “PES Person Followup (PFU) and Reinterview (RI)” operational
subactivitiesin detail.

5.2.5.1 Provide PFU Training and Perform Admin Activities [CMFO 29-5.1]
This operational subactivity consists of a single activity area shown in Figure 84 above.

Training and administrative activities precede PFU production fieldwork. The administrative
activitiesinclude the onboarding of field staff. Interviewers will be given a manual as well as
classroom style training. There will also be an online training class.
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5.2.5.2 Conduct PES PFU Production Fieldwork [CMFO 29-5.2]

A detailed view of the activities that make up this operational subactivityis givenin Figure 85
below.
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Figure 85: Conduct PFU Production Fieldwork

The PFU workload is received in MCS from the CMM operationand sentto ROSCO. Meanwhile,
the paper PFU packets are receivedinthe RCC from NPC. Once ROSCO has the workload and
the RCCs have the packets, assignments can be made to the interviewers. Paper PFU packets,
including paper questionnaires and paper maps, will be shippedto the supervisorsand then
distributedto the interviewers. Interviewers will be able to view theirassignmentsin MCM.

Interviewers will conduct personal visitinterviews using the paper questionnaires. Proxy
respondents will be allowed when a household respondent cannot be located or when the
household respondentis not knowledgeable about the follow-up people. Afterthe interview is
complete, interviewers willupdate the status of the case in MCM.

Interviewers will return completed packetsto the supervisor, who will check and editthe
guestionnaires before returning the packets to the RCC. Once at the RCC, the questionnaires
will undergo an office editand be checked into ROSCO. ROSCO will send the status of the case
to SMaRCS to be includedinsamplingfor PFU RI.
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5.2.5.3 Perform PES Person Followup Reinterview (PFU RI) [CMFO 29-5.3]

A detailed view of the activities that make up this operational subactivityis givenin Figure 86
below.
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Figure 86 Perform Person Followup (PFU) Reinterview (RI)

The work for PES PFURI isdividedinto three stages:

e SelectPFU RI Sample.
e Conduct PFU In-Field Reinterview Work.
e Report PFU RI Resultsto Field Ops Control.

Afterthe PFU case is completed, SMaRCS selects a sample of eligible cases for PFU RI. To be
eligible, a PFU case must be complete or partially complete and must have been completed
with a single respondent. SMaRCS sendsthe PFU RI sample to MCS to pass along to ROSCO. PFU
Rl assignments are made in ROSCO and sentto MCM. RCC staff inthe office will make up to
three telephone attempts if a telephone numberis collected from PFU. If the case is not able to
be completed by telephone, thenitwill be sentto the reinterviewerforpersonal visit attempts.
Up to six attempts are allowed perPFU Rl case. Paper packets includingthe PFU questionnaire,
PFU RI form, and maps are mailed to the supervisors to distribute to the reinterviewers. Once
the Rl is complete, the PFU Rl status data are sent to ROSCO.
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5.2.5.4 Manage Outputs from PES PFU and Reinterview [CMFO 29-5.4]

A detailed view of the activities that make up this operational subactivityis givenin Figure 87
below.

._._._._._._._._._._._._._._._._._._._._._._,_._._._._._._._._._._._._._._._._._A_._._._._._._._._._._._.\
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|

(incl. Cost and
Figure 87: Manage Outputs from PES PFU and Reinterview

Progress Data) to
Headquarters

Afterthe completion of PFU RI, RCC staff will check out the PFU packets (includes PFU
questionnaire and PFU Rl form) and ship themto NPC for additional processingand matching
by the CMM operation. SMaRCS will provide sampling reports to HQ staff for analysis.

5.2.6 PES Final Housing Unit Followup (FHUFU) and Quality Control (QC) [CMFO 29-6]
The sixth CMFO activity is PES Final Housing Unit Followup (FHUFU) and Quality Control (QC).

Figure 88 shows the BPM for the PES Final Housing Unit Followup (FHUFU) and Quality Control
(QC) [CMDE 29-6] activity (area withinthe gray box) withinthe overall context of the PES
operations.
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Figure 88: PES Final Housing Unit Followup (FHUFU) and
Quality Control (QC) [CMFO 29-6] Activity

The “PES Final Housing Unit Followup (FHUFU) and Quality Control (QC)” operational activityis
subdividedinto the followingactivity areas:

e PES Final Housing Unit Followup (FHUFU) and Quality Control (QC) [CMFO 29-6].
o Provide FHUFU Trainingand Perform Admin Activities [CMFO 29-6.1].
o Conduct FHUFU Production Fieldwork [CMFO 29-6.2].
o Manage Workload for FHUFU Quality Control (QC) [CMFO 29-6.3].
o Conduct FHUFU QC Fieldwork [CMFO 29-6.4].
o Manage Outputs from PES FHUFU and QC [CMFO 29-6.5].

A detailed view of the subactivities that make up the “PES Final Housing Unit Followup (FHUFU)
and Quality Control (QC)” operational activity isgivenin Figure 89 below.
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Figure 89: PES Final Housing Unit Followup (FHUFU) and Quality Control (QC) Subactivities

The procedures for the FHUFU operation are very similarto the IHUFU operation. The FHUFU
operation will work with CMM to follow up on any housing units that require more information.
These housing units will be identified as nonmatches, possible matches, or duplicates by CMM
in final housing unit computer matching and clerical matching. FHUFU listers will try to resolve
any differences between the PES housing units list from IL and the final 2020 Censusaddress
list. Listers will also collectinformation for any housing units whose statuses changed since they
were first listed.

Subsequent sections describe the “PES Final Housing Unit Followup (FHUFU) and Quality
Control (QC)” operational subactivitiesin detail.

5.2.6.1 Provide FHUFU Training and Perform Admin Activities [CMFO 29-6.1]
This operational subactivity consists of a single activity area shown in Figure 89 above.

Training and administrative activities precede FHUFU data collection. The administrative
activitiesinclude the onboarding of field staff and distribution of laptops. The training for
FHUFU listers will include classroom-style training and an online training class. Listers will also
be provided a manual for their reference.
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5.2.6.2 Conduct FHUFU Production Fieldwork [CMFO 29-6.2]

A detailed view of the activities that make up this operational subactivityis givenin Figure 90
below.
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Figure 90: Conduct FHUFU Production Fieldwork

Once the FHUFU workload is received from CMM and FHUFU questionnaires are received at the
regional census center (RCC), RCC staff prepare the FHUFU materials, including the removal of
QC forms from the packets.

BCUs are then assigned to FHUFU listers followingthe assignmentrulesto enforce the
independence of the PES and Census address lists. FHUFU listers receive theirassignments
through the MCM on their laptops. FHUFU packets including maps (IL and Census Address
Canvassing) are checked out and mailed to field supervisors. Once the work assignmentis
received, the field supervisors will then distribute the mailed materials to the FHUFU listers. For
each case ina BCU that needsfollow up, an FHUFU listerwill locate and travel to the BCU
assignmentarea and verify and update the address, map data, address status, and structure
type. The respondent for each addressis then interviewed forany follow-up questions. Once
the BCU is completed, the field supervisors check and edit the FHUFU questionnaires before
providingthe FHUFU packets to QC field supervisors for FHUFU QC work.

5.2.6.3 Manage Workload for FHUFU Quality Control (QC) [CMFO 29-6.3]

A detailed view of the activities that make up this operational subactivityis givenin Figure 91
below.
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Figure 91: Manage Workload for FHUFU Quality Control (QC)

BCUs for FHUFU QC are assignedto QC listers, and the FHUFU QC packets are received by the
QC field supervisors. The QC listers receive the FHUFU QC materials from their supervisorsand
theirassigned BCUs on theirlaptops.

5.2.6.4 Conduct FHUFU QC Fieldwork [CMFO 29-6.4]

A detailed view of the activitiesthat make up this operational subactivityis givenin Figure 92
below.
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Figure 92: Conduct FHUFU QC Fieldwork

The BCUs are checked for completenessand accuracy. A portion of each interviewer’s work will
be checkedto ensure the work is done correctly. If the BCU fails the quality check, all casesin
the BCU will be reviewed and corrections will be made as needed. When the QC work is
complete, the QC field supervisors perform checks and edits of the forms before shippingthe
FHUFU QC packets back to the RCC.

5.2.6.5 Manage Outputs from PES FHUFU and QC [CMFO 29-6.5]

A detailed view of the activities that make up this operational subactivityis givenin Figure 93
below.
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Figure 93: Manage Outputs from PES FHUFU and QC

Once the RCCreceives packets from the field, staff will perform office edits. Once complete, the
packets are checked out and shippedto NPC. During the entire FHUFU and QC operation, status
data issent by MCM to ROSCO and PES paradata such as cost and progress are sent to CDL for

reporting purposes.

5.2.7 CMFO Closeout [CMFO 29-7]

The final CMFO activity is CMFO Closeout.

Figure 94 shows the BPM for the CMFO Closeout [CMDE 29-7] activity (area withinthe gray
box) within the overall context of the PES operations.
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Figure 94: CMFO Closeout [CMFO 29-7] Activity
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The “CMFO Closeout” operational activity consists of a single activity area, which is described
below.

Afterthe FHUFU and QC operation has completed, CMFO will perform closeout activities. These
activitiesinclude reducingfield staff as workloads are reduced and collectingequipment used
by field staff. Closeoutalsoincludes conducting operational assessments of each PES data

collection operation. The results of these assessments may be usedto plan future census and
PES operations.
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6. Cost Factors

The investmentin Post-Enumeration Survey operations (PES) is projected to have minimal
influence onthe 2020 Censusoverall costs and quality. While the PES operations are not a
major cost driverfor the 2020 Census, the following mechanismsfromthe IDEFO Context
Diagram representthe resources used to support these operationsand comprise part of the
2020 Census cost elements:

Staff

e Headquarters (HQ) staff.

e National Processing Center (NPC) staff.
e Regional census centers (RCC) staff.

e Puerto Rico Area Office (PRAOQ) staff.

e Field staff.
Sites

e HQ.

e NPC.

e RCC.

e PRAO.
Systems

e Automated Tracking and Control system (ATAC).

e Concurrent Analysis and Estimation System ( CAES).

e Computer Assisted Personal Interview (CAPI).

e CensusData Lake (CDL).

e CensuslImaging and Retrieval Application (CIRA).

e Clerical Matching and Map Update (CMMU).

e Decennial Applicant Personnel and Payroll System (DAPPS).

e Demographic Survey System (DSS).

e Listingand Mapping Application/Mobile Case Management (LiMA/MCM).

e Master Address File/Topologically Integrated Geographic Encodingand Referencing
System (MAF/TIGER).

e NPC Data Capture.
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e NPCPrinting.

e PES Processing and Control System (PES PCS).

e Production Environmentfor Administrative Record Staging, Integration, and Storage
(PEARSIS).

e PES Imputation and Estimation (PIE).

e Sampling, Matching, Review, and Coding System (SMaRCS).

e 2020 Censuswebsite.

e Censusnetworks.

e Mobile networks.

e Mobile devices.

e Officeinformationtechnology (IT) infrastructure.
e Kits and fieldsupplies.
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7. Measures of Success

For the 2020 Censusoperations, the corresponding Measures of Success will be documentedin
the operational assessment study plans and final reports. The operational assessment study
plan documentsthe criteria that will be used to define successful completion of the operation.
The operational assessmentreport will provide results on whetherthe criteriawere met.

In general, operational assessments report on planned to actual variancesin budget, schedules,
and production and training workloads. The corresponding Measures of Success (as
documentedin the operational assessmentstudy plan) include variances that exceed
established thresholds. See Preparing forthe 2020 Census Operational Assessment Study Plan
for the potential scope of assessment.

Types of success measuresinclude:

e Process Measures that indicate how well the process works, typically including
measuresrelated to completion dates, rates, and productivity rates.

e Cost Measures that drive the cost of the operation and comparisons of actual costs to
planned budgets. Costs can include workload as well as different types of resource
costs.

e Maeasures of the Quality of the results of the operation, typically including things such
as rework rates, error rates, and coverage rates.

See the corresponding operational assessment study plan and report for the Post-Enumeration
Survey (PES) operations for details on the measures of success.
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Appendix A — Acronyms and Terminology

Table 14 lists the acronyms and abbreviations used within this Detailed Operational Plan

Page201

document.
Table 14: Acronyms and Abbreviations List
Acronym Meaning
ACS American Community Survey
ADREC Administrative Records
AFU After Followup
AIC American Indian Country
AIR American Indian Reservation
AOQL Average Outgoing Quality Limit
ARC Archiving operation
ATAC Automated Tracking and Control
BCU Basic Collection Unit
BEA Bureau of Economic Analysis
BFA Before Followup Analyst
BFU Before Followup
BLS Bureau of Labor Statistics
BPM Business Process Model
BPMN Business Process Model Notation
CAES Concurrent Analysis and Estimation System
CAPI Computer Assisted Person Interview
CCF Coverage Correction Factor
CCM Census Coverage Measurement operation
CDL Census Data Lake
CE Correct Enumerations
CEF Census Edited File
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Acronym Meaning

CGC Clerical Geocoding

CIRA Census Imaging and Retrieval Application

C™m Coverage Measurement

CMDE Coverage Measurement Design Estimation operation
CMFO Coverage Measurement Field Operations

CMM Coverage Measurement and Matching operation
CMMU Clerical Matching and Map Update

CMS Centersfor Medicare and Medicaid Services

CUF Census UneditedFile

DA Demographic Analysis

DAPPS Decennial Applicant Personnel and Payroll System
DC District of Columbia

DLM Decennial Logistics Management operation

DOP Detailed Operational Plan

DPD Data Processingand Dissemination operation
DRF Decennial Response File

DSC Decennial Service Centeroperation

DSE Dual System Estimation

DSS Demographic Survey System

DSSD Decennial Statistical Studies Division

E Enumeration

EAE Evaluations and Experiments operation

FHU Final Housing Unit

FHUFU Final Housing Unit Followup

FLDI Field Infrastructure operation

GEOP Geographic Programs operation

GPS Global Positioning System
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Acronym Meaning
GQ Group Quarters
HQ Headquarters
HU Housing unit
IDEF Integrated DEFinition Methods
IDEFO Integrated DEFinition Methods Zero (diagram)
IE Information Exchange
IHU Initial Housing Unit
IHUFU Initial Housing Unit Followup
IL Independent Listing
I0OD Integrated Operations Diagram
IPT Integrated Project Team
IRS Internal Revenue Service
IT Information Technology
ITIN IT Infrastructure operation
KFP Keyfrom Paper
LEHD Longitudinal Employer-Household Dynamics
LiIMA Listingand Mapping Application
MAF Master AddressFile
MAF/TIGER Master Address File / Topologically Integrated Geographic Encoding and
Referencing
MAFID Master Address File Identifier
MCM Mobile Case Management
MCS Master Control System
MSE Mean Squared Error
NA Not Applicable
NPC National Processing Center
NRFU Nonresponse Followup operation
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Acronym Meaning

NVF National Variable Files

OMB Office of Management and Budget

P Population

PES PCS Post-Enumeration Survey Processing and Control System

PDC Paper Data Capture operation

PEARSIS Production Environment for Administrative Record Staging, Integration,
and Storage

PEL Preliminary Enhanced List

PES Post-Enumeration Survey

PFU Person Followup

Pl Person Interview

PIE PES Imputation and Estimation

PRA Paperwork Reduction Act

PRAO Puerto Rico Area Office

Qc Quality Control

RCC Regional Census Center

RI Reinterview

ROSCO Regional Office Survey Control

RPO Response Processing Operation

RSC Residence Status Coding

RV Recreational Vehicle

SCIF Sample Control Input File

SMaRCS Sampling, Matching, Review, and Coding System

SPC Security, Privacy, and Confidentiality operation

SSA Social Security Administration

TAC Technical Assistance Center

USPS United States Postal Service
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Acronym Meaning
uTsS Unified Tracking System
ZIP Zone ImprovementPlan

Table 15 lists terminology usedin this Detailed Operational Plan document.

Table 15: Terminology

Term Meaning
BCU Sample A set of BCUs that will be independently listed.

HU Population (P) Sample Sample of listed HUs in the BCU sample.

HU Enumeration (E) Sample | Sample of census HU enumerationsinthe BCU sample.

Person P Sample All peopleinthe HU P sample.

PersonE Sample All census enumerationsinthe HU E sample.

] Combination of the person P sample and some unresolved
Person Interview (P1) Sample .
and new cases in the person E sample.
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Appendix C - Activity Tree for Post-Enumeration Survey (PES)
Operations —Including: 27. CMDE, 28. CMM, and 29. CMFO

This appendix presentsthe Activity Tree for the Post-Enumeration Survey (PES) operations,
which are Coverage Measurement Design Estimation operation (CMDE), Coverage
Measurement and Matching operation (CMM) and Coverage Measurement Field Operations
(CMFO). An Activity Tree usesan outline structure to reflectthe decomposition of the major
operational activitiesinthe operation. Each activityis numbered according to its positioninthe
outline. For example, for the CMDE operation numbered “27,” the first activity would be
numbered 27-1. Subactivities underthis activity would be numbered sequentially, starting
again with the number one. For example, the first subactivity under the first activity would be
numbered 27-1.1 the second subactivity as 27-1.2. The second activity would be numbered 27-
2, and so on. CMM activities begin with 28 and CMFO activities begin with 29 usingthe same
rulesas described for CMDE.

Post-Enumeration Survey Activity Tree:

27 CMDE Activity Tree
27-1 CMDE Survey Designand Sampling

o 27-1.1 Design Post-Enumeration Survey

o 27-1.2 SelectInitial Sample of PES Basic Collection Units (BCUs)

o 27-1.3 Subsample PES Small Basic Collection Units

o 27-1.4 Select PES Pl Housing Unit (HU) Sample

o 27-1.5 SelectE Sample Housing Units

27-2 CMDE Estimationand Reporting
o 27-2.1 Produce PES Person Estimates
= 27-2.1.1 Process Inputs for PES Person Estimates
e 27-2.1.1.1 Impute P Sample Person Characteristics
e 27-2.1.1.2 Create National Variable Files (NVF)
e 27-2.1.1.3 Create P Sample Person File
e 27-2.1.1.4 Create E Sample PersonFile
e 27-2.1.1.5 Create Person Estimation Files
= 27-2.1.2 PerformImputationand Weightingfor PES Person Estimates

e 27-2.1.2.1 Adjust Person Weightsfor Noninterview
e 27-2.1.2.2 Impute P Sample Status for People
e 27-2.1.2.3 Impute E Sample Enumeration Status for People
o 27-2.1.2.4 Trim Person Weights
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e 27-2.1.2.5 Calibrate Person Weights

= 27-2.1.3 Perform Estimation and Tabulation for PES Person Estimates
e 27-2.1.3.1 Model Person Probabilities
e 27-2.1.3.2 Tabulate Person Data
e 27-2.1.3.3 Estimate Mean Squared Error (MSE) for Person Domains

o 27-2.2 Produce PES Housing Unit (HU) Estimates

= 27-2.2.1 Process Inputs for PES Housing Unit Estimates
e 27-2.2.1.1 Create P Sample Housing Unit File
e 27-2.2.1.2 Create E Sample Housing Unit File
e 27-2.2.1.3 Create Housing Unit Estimation Files

= 27-2.2.2 PerformImputationand Weightingfor PES Housing Unit Estimates
e 27-2.2.2.1 Impute P Sample Status for Housing Units
e 27-2.2.2.2 Impute E Sample Enumeration Status for Housing Units
e 27-2.2.2.3 Trim Housing Unit Weights
e 27-2.2.2.4 Calibrate Housing Unit Weights

= 27-2.2.3 Perform Estimation and Tabulation for PES Housing Unit Estimates
e 27-2.2.3.1 Model Housing Unit Probabilities
e 27-2.2.3.2 Tabulate Housing Unit Data
e 27-2.2.3.3 Estimate Mean Squared Error (MSE) for Housing Unit Domains

o 27-2.3 Produce PES Estimation Reports and Release Findings

28 CMM Activity Tree
28-1 CMM Initial Housing Unit (IHU) Matching

o 28-1.1 Conduct PES Initial Housing Unit (IHU) Computer Matching
= 28-1.1.1 Receive and Process Inputs for IHU Computer Matching
= 28-1.1.2 Perform IHU Computer Matching

o 28-1.2 Conduct PES IHU Before Followup (BFU) Clerical Matching
= 28-1.2.1 Conduct IHU BFU Clerical Matching Training
= 28-1.2.2 Receive and Process Inputs for IHU BFU Clerical Matching
= 28-1.2.3 PerformIHU BFU Clerical Matching, Review, and QC
= 28-1.2.4 Manage Outputsfrom IHU BFU Clerical Matching

o 28-1.3 Conduct PES IHU AfterFollowup (AFU) Clerical Matching
= 28-1.3.1 Conduct IHU AFU Clerical Matching Training
= 28-1.3.2 Receive and Process Inputs for IHU AFU Clerical Matching
= 28-1.3.3 PerformIHU AFU Clerical Matching, Review, and QC
= 28-1.3.4 Manage Outputsfrom IHU AFU Clerical Matching
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28-2 CMM Person Data Preparation and Matching
28-2.1 Conduct Clerical Geocoding (CGC)

o

28-2.1.1 Conduct Clerical Geocoding Training
28-2.1.2 Receive and Process Inputs for CGC

28-2.1.3 Perform Clerical Geocoding, Review, and QC
28-2.1.4 Manage Outputsfrom CGC

28-2.2 Conduct PES Person Computer Matching

28-2.2.1 Receive and Process Inputs for Person Computer Matching
28-2.2.2 PerformPerson Computer Matching
28-2.2.3 Manage Outputs from Person Computer Matching

28-2.3 Conduct Clerical Residence Status Coding (RSC)

28-2.3.1 Conduct Clerical Residence Status Coding Training
28-2.3.2 Receive Inputsfor Clerical RSC

28-2.3.3 Perform Clerical Residence Status Coding, Review, and QC
28-2.3.4 Manage Outputs from Clerical RSC

28-2.4 Conduct PES Person Before Followup (BFU) Clerical Matching

28-2.4.1 Conduct Person BFU Clerical Matching Training

28-2.4.2 Receive and Process Inputs for Person BFU Clerical Matching
28-2.4.3 Perform Person BFU Clerical Matching, Review, and QC
28-2.4.4 Manage Outputs from Person BFU Clerical Matching

28-2.5 Conduct PES Person After Followup (AFU) Clerical Matching

28-2.5.1 Conduct Person AFU Clerical Matching Training

28-2.5.2 Receive and Process Inputs for Person AFU Clerical Matching
28-2.5.3 Perform Person AFU Clerical Matching, Review, and QC
28-2.5.4 Manage Outputs from Person AFU Clerical Matching

28-3 CMM Final Housing Unit (FHU) Matching
28-3.1 Conduct PES Final Housing Unit (FHU) Computer Matching/Processing

V1.0

o

28-3.1.1 Receive and Process Inputs for FHU Computer Matching/Processing
28-3.1.2 Perform FHU Computer Matching/Processing

28-3.2 Conduct PES FHU Before Followup (BFU) Clerical Matching

28-3.2.1 Conduct FHU BFU Clerical Matching Training

28-3.2.2 Receive and Process Inputs for FHU BFU Clerical Matching
28-3.2.3 Perform FHU BFU Clerical Matching, Review, and QC
28-3.2.4 Manage Outputs from FHU BFU Clerical Matching

28-3.3 Conduct PES FHU After Followup (AFU) Clerical Matching

28-3.3.1 Conduct FHU AFU Clerical Matching Training
28-3.3.2 Receive and Process Inputs for FHU AFU Clerical Matching
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= 28-3.3.3 Perform FHU AFU Clerical Matching, Review, and QC
= 28-3.3.4 Manage Outputsfrom FHU AFU Clerical Matching

29 CMFO Activity Tree

29-1 CMFO Planningand Preparation

29-2 PES Independent Listing (IL) and Quality Control (QC)
o 29-2.1 Provide ILTraining and Perform Admin Activities
o 29-2.2 Conduct IL Production Fieldwork
o 29-2.3 Manage Workload for IL Quality Control (QC)
o 29-2.4 ConductIL QC Fieldwork
o 29-2.5 Manage Outputs from PES IL and QC

29-3 PES Initial Housing Unit Followup (IHUFU) and Quality Control (QC)
o 29-3.1 Provide IHUFU Training and Perform Admin Activities
o 29-3.2 Conduct IHUFU Production Fieldwork
o 29-3.3 Manage Workload for IHUFU Quality Control (QC)
o 29-3.4 Conduct IHUFU QC Fieldwork
o 29-3.5 Manage Outputs from PES IHUFU and QC

29-4 PES Person Interview (P1) and Reinterview (RI)
o 29-4.1 Provide Pl Training and Perform Admin Activities
o 29-4.2 Conduct PES Pl Production Fieldwork
o 29-4.3 Perform PES Person Interview Reinterview (PIRI)
o 29-4.4 Manage Outputs from PES Pl and Rl

29-5 PES Person Followup (PFU) and Reinterview (RI)
o 29-5.1 Provide PFU Training and Perform Admin Activities
o 29-5.2 Conduct PES PFU Production Fieldwork
o 29-5.3 Perform PES Person Followup Reinterview (PFURI)
o 29-5.4 Manage Outputs from PES PFU and R

29-6 PES Final Housing Unit Followup (FHUFU) and Quality Control (QC)
o 29-6.1 Provide FHUFU Training and Perform Admin Activities
o 29-6.2 Conduct FHUFU Production Fieldwork
o 29-6.3 Manage Workload for FHUFU Quality Control (QC)
o 29-6.4 Conduct FHUFU QC Fieldwork
o 29-6.5 Manage Outputs from PES FHUFU and QC

29-7 CMFO Closeout
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