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Executive Summary 

The 2010 Nonresponse Followup Operation assessment reports the results of four 2010 Census 
field operations:  

 Nonresponse Followup,  
 Nonresponse Followup Reinterview,  
 Nonresponse Followup Vacant Delete Check, and  
 Nonresponse Followup Residual.  

 
All four operations involve census enumerators interviewing and verifying the status of housing 
units in areas that received a mailback 2010 Census questionnaire but did not respond by mail.   

The Nonresponse Followup Reinterview operation was a quality control check on the 
Nonresponse Followup enumerators’ work.   

The Nonresponse Followup Vacant Delete Check operation verified Nonresponse Followup 
vacant and nonexistent housing units.  In addition to the housing unit verification, the 
Nonresponse Followup Vacant Delete Check Operation included a first time enumeration of 
housing units.   

The Census Bureau developed the Nonresponse Followup Residual operation while Nonresponse 
Followup was in the field when Census Headquarters staff noticed there was potentially a large 
number of occupied housing units that lacked information about the number of people living in 
the housing unit.  Nonresponse Followup Residual was the last attempt to complete a full 
interview for occupied housing units with no information about the number of people living 
there.  Nonresponse Followup Residual also included enumeration of housing units for which we 
were missing data capture information.  

Workload, Schedule and Cost 

The Nonresponse Followup Operations were conducted from mid-April through August 24th.   

The first Nonresponse Followup operation in the field was Nonresponse Followup and officially 
began on May 1, although a few areas began work before that date. All but one of 494 local 
census offices reported finishing Nonresponse Followup by July 9th.  The last local census office 
completed Nonresponse Followup on July 27th. The Nonresponse Followup workload totaled 
47,197,405 housing units, and $1,589,397,886 (70.7 percent) was spent of the estimated 
$2,247,884,384 budget.   

Nonresponse Followup Reinterview and the Nonresponse Followup operation were in the field 
concurrently, but Nonresponse Followup Reinterview started a week later to allow work to 
accumulate.  Nonresponse Followup Reinterview ended three weeks later than Nonresponse 
Followup, to allow time to check on work completed late by Nonresponse Followup 
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enumerators.  The Nonresponse Followup Reinterview workload totaled 1,888,148 housing 
units, and $95,271,468 (101.3 percent) was spent of the estimated $94,036,946 budget.  

Nonresponse Followup Vacant Delete Check started once a local census office completed 
Nonresponse Followup. The earliest an enumerator completed a Nonresponse Followup Vacant 
Delete Check questionnaire was in the first week of June, but the bulk of cases was completed in 
July.  In the first week of August, nearly 99 percent of all the Nonresponse Followup Vacant 
Delete Check workload was completed.  The Nonresponse Followup Vacant Delete Check 
workload totaled 8,685,928 housing units and $281,727,536 (115.3 percent) was spent of the 
$244,284,616 estimated budget.    

The Nonresponse Followup Residual operation was the last Nonresponse Followup operation in 
the field.  It started August 9 and ended on August 24th.  The Nonresponse Followup Residual 
workload totaled 728,823 housing units, and $42,595,299 (136.1 percent) was spent of the 
$31,287,851 estimated budget.  

Nonresponse Followup Outcomes 

The initial Nonresponse Followup universe was 57,728,284 housing units  - comprising 
approximately 1.5 million  assignment areas.  Through an automated process, prior to the start of 
the field work, the Decennial Systems and Processing Office removed 9,138,576 cases from the 
Nonresponse Followup workload; these were late mail returns received during the universe 
identification phase and prior to the release of the workload to the local census offices.  Late mail 
returns were also removed from the Nonresponse Followup workload during a clerical process 
before address registers were distributed to the field staff.  The clerical removals accounted for 
1,991,217 additional housing units that did not require followup by an enumerator.   

Of the housing units enumerated in Nonresponse Followup, 60.9 percent were occupied housing 
units, 30.0 percent were vacant housing units, and 8.5 percent did not exist.  Of the occupied 
housing units in Nonresponse Followup, a household member was the respondent 75.7 percent of 
the time.  A proxy was the respondent for approximately 24 percent of occupied interviews.   

The Nonresponse Followup enumerators completed 811,985 questionnaires for added housing 
units.  Out of all the added Nonresponse Followup questionnaires completed, 89.8 percent were 
successfully geocoded and assigned a Master Address File identification by the Geography 
Division.  The adds that were not successfully geocoded did not contain enough valid address 
information to be assigned a Master Address File identification and if there were people on those 
forms they would not be counted in the final census counts. 

Nonresponse Followup Reinterview Outcomes 

The Nonresponse Followup Reinterview workload was 1,894,644 housing units, and 93,634 
were marked to replace NRFU data due to data falsification (confirmed or suspected) or other 
data errors (e.g., enumerator errors, respondent errors, etc.).  There were 29,306 cases in 
Nonresponse Followup Reinterview that did not receive a final outcome code due mostly to 
missing, inconsistent, or late questionnaire data.   
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In Nonresponse Followup, 528,960 enumerators completed at least one questionnaire.  Of those 
enumerators, the Nonresponse Followup Reinterview operation determined that 1,419 
Nonresponse Followup enumerators had falsified data. 

Nonresponse Followup Vacant Delete Check Outcomes 

The Vacant Delete Check universe consisted of four sources:  

 Nonresponse Followup cases classified as either a vacant housing unit or a delete that 
needed verification,  

 The Supplemental Nonresponse Followup Universe,  
 Blank mail returns (questionnaires that were mailed back but had not been filled out and 

not included in the Nonresponse Followup workload), and  
 Housing units added by Vacant Delete Check enumerators.   

 
The majority (64.8 percent) of the Vacant Delete Check workload consisted of verifying vacant 
and deleted Nonresponse Followup cases.  Of the vacant housing units identified in Nonresponse 
Followup (that were not seasonally vacant) and sent to Vacant Delete Check, 72.5 percent were 
verified as vacant in Vacant Delete Check.  From the housing units classified as deletes during 
Nonresponse Followup, 61.2 percent of the demolished/cannont locate, 62.0 percent of the 
nonresidential and 50.8 percent of the uninhabitables were verified as deletes in Vacant Delete 
Check.  

The remainder of the Vacant Delete Check workload was enumerated for the first time in Vacant 
Delete Check.  Of those housing units, 2,218,973 came from the Supplemental Nonresponse 
Universe.  Several different sources contributed housing units to the Supplemental Nonresponse 
Universe.  The largest source of housing units was the Local Update of Census Addresses 
Appeals operation.  Housing units from that operation made up 51.9 percent of the Supplemental 
Nonresponse Universe in Vacant Delete Check.   

Thirty-five percent of the Supplemental Universe was determined in Vacant Delete Check to be 
occupied housing units.  Twenty percent of the Supplemental universe was determined to be 
vacant housing units and 44.5 percent of the housing units were marked for deletion.   

Only 26.9 percent of the Local Update of Census Addresses were classified as occupied by 
Vacant Delete Check enumerators; 11.2 percent were classified as a duplicate of another existing 
housing unit. 

The second largest portion of the first-time-enumerated housing units in Vacant Delete Check 
was from blank mail returns.  There were 627,749 housing units in the Vacant Delete Check 
workload from blank mail returns.  Of those housing units, 41.8 percent were classified as 
occupied, 49.6 percent as vacant, and 8.2 percent as deletes. 

The Vacant Delete Check operation had a high percentage of interviews completed by proxy 
respondents.  Proxy respondents completed 41.9 percent of the occupied interviews.   
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The enumerators added 219,074 housing units in Vacant Delete Check  that were successfully 
geocoded and assigned a Master Address File identification by the Geography Division.  Of 
those added housing units, 13,701 housing units were duplicates of housing units that 
Nonresponse Followup enumerators had also added.   

Nonresponse Followup Residual Outcomes 

The Nonresponse Followup Residual universe of 728,823 housing units consisted of two main 
sources.  The first source was blank mail returns not enumerated in Vacant Delete Check; 57.2 
percent of the housing units enumerated in Nonresponse Followup Residual fit this description.  
The second universe source was occupied housing units from Nonresponse Followup that did not 
have any information on the number of people living at the housing unit; 42.6 percent of the 
housing units were from this universe source.   

Of the housing units in Nonresponse Followup Residual, 51.2 percent were classified as 
occupied, 40.7 percent were vacant, and 7.8 were classified as deletes.  From the housing units 
that had been visited in Nonresponse Followup but no information was obtained on the number 
of people living there, 73.1 percent were verified as occupied in the Nonresponse Followup 
Residual operation.  Of those, 93.1 percent had information after Nonresponse Followup 
Residual on the number of people living at the housing unit.  

Automation 

The enumerators used a paper questionnaire to interview housing unit residents and to document 
their work.  Once the enumerators completed the questionnaires, staff checked them into the 
Paper-Based Operations Control System at the local census office.  The Paper-Based Operations 
Control System was the first web-based solution used at the Census Bureau for managing most 
of the field operations from one centralized location while still maintaining a regional and local 
office-level control model.  The Paper-Based Operations Control System was responsible for 
many essential functions, such as: 

 removing late mail returns from the Nonresponse Followup workload before work was 
released to the local census offices, 

 checking-in of completed questionnaires,  
 creating reports for monitoring each operation,  
 assigning work to crew leaders and enumerators,  
 selecting questionnaires for Nonresponse Followup Reinterview,  
 selecting eligible Nonresponse Followup questionnaires for Vacant Delete Check, and 
 initially, it was tasked with the checking-out of questionnaires from the local census 

office to data capture centers.   

During the course of the Nonresponse Followup operation there was a lag between the 
completion of the enumerator questionnaires and the check-in of those questionnaires into the 
Paper-Based Operations Control System.  The lag between the completion and check-in of 
questionnaires started in the first week of May.  The largest number of backlogged 
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questionnaires was on May 21st when 62 percent of the Nonresponse Followup cases were 
completed in the field while only 27 percent of the Nonresponse Followup workload was 
checked into the Paper-Based Operations Control System.  The backlog did not get below five 
percent until June 8th, over a month after the official start of Nonresponse Followup.  The 
backlog and lack of stability of the database created issues for the Decennial Management 
Division’s Cost and Progress system, which affected the Census Bureau’s ability to monitor the 
operations in real time.  

The use of a paper questionnaire caused problems for each operation.  When the clerks in the 
local census office checked completed Nonresponse Followup questionnaires in to the office, 
they would key the housing unit status into the Paper-Based Operations Control System.  The 
system would then select questionnaires, based on the eligibility rules, for Vacant Delete Check.  
Due to errors in keying the housing unit status information into the Paper-Based Operations 
Control System, 148,611 Nonresponse Followup cases in Vacant Delete Check should not have 
been eligible for Vacant Delete Check.  There were also instances of questionnaires being lost in 
transit to data capture centers, which required Census Headquarters Processing to create dummy 
returns based on the information keyed into the Paper-Based Operation Control System.  
Additionally, continuation forms needed to be linked to their parent form, which required tools, 
scripts, and queries to be generated by Census Headquarters Processing.  The number of 
unlinked continuation forms was successfully reduced from hundreds of thousands down to a 
few thousand, but some still remained unlinked.  There were also times when multiple 
questionnaires were completed for the same housing unit.  To distinguish multiple questionnaires 
for the same housing unit, office clerks were required to assign a version number on the 
questionnaire, but this did not always happen.  The key recommendations from the 2010 
Nonresponse Followup Operations are the following: 

 Automate the questionnaire, initial observation forms, and all sources of data 
collection.   
 

 Develop a data warehouse to create a consolidated repository of operational data 
that all systems can access.  This will facilitate the ability to monitor the progress of the 
Nonresponse Followup Operations in real time.  
 

 Streamline the Nonresponse Followup Operations and conduct Vacant Delete Check 
and Nonresponse Followup Residual concurrently with Nonresponse Followup as a 
quality check along with Nonresponse Followup Reinterview.1  If all of these four 

                                                 

1 In the 2006 Census Nonresponse Followup Operational test, we conducted the Vacant/Delete Check concurrently 
with Nonresponse Followup.  One of the lessons learned following 2006 was to separate the Vacant/Delete Check 
from Nonresponse Followup and conduct it after production because it was difficult for the local census office to 
manage both operations simultaneously, under one assistant manager for field operations.  If the recommendation to 
conduct Vacant/Delete Check under Nonresponse Followup is accepted in the future, we will need to revisit 
management issues.  
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operations are conducted at the same time, then the number of days spent in the field and 
the number of separate training materials that would have to be produced would be 
reduced.  The quality of data from the later operations would improve because the 
interviews would take place closer to Census Day. 
 

 Avoid having to add late-planned operations and procedures.  For example, when 
initially planning the Nonresponse Operations, review the enumeration of housing units 
that surround colleges and universities to determine the most effective method to 
enumerate this universe.  Also, include the planning of Nonresponse Followup Residual 
with the planning of the other Nonresponse Followup Operations. 

 Design and develop the contingency plans and sy stems in parallel w ith the 
production development in order to ensure the contingency plan is fully tested and 
ready when/if the need arises. 

 Reconsider the housing unit status options presented to enumerators, the processing 
implications attached to each status, and the training provided to identify housing 
unit status.  Of the cases enumerated in Vacant Delete Check that had also been 
enumerated in Nonresponse Follow up only 59.0 percent had the exact same status code 
in Vacant Delete Check as they had in Nonresponse Follow up.  The housing unit status 
designation, including the subcategories within vacant and deleted housing units, is 
incredibly important for an accurate census count of the population and housing.    
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1 INTRODUCTION 

1.1  Scope 

The purpose of the Nonresponse Followup Operations (NRO) Assessment is to document the 
results and major findings from the 2010 NRO, including topics such as workload, staffing, 
training, schedule, and cost.  The NRO Assessment assesses the following field operations: 
Nonresponse Followup (NRFU), NRFU Reinterview (RI), NRFU Vacant Delete Check (VDC), 
and NRFU Residual (RES). In addition, the NRO assessment addresses the change control 
process, the use of automation, and other operation-specific assessment questions. This 
assessment will inform the Housing Unit Enumeration Operation Integration Team (HUE OIT), 
stakeholders, and decision makers of recommended changes or improvements for future 
censuses. 

1.2 Intended Audience  

This document assumes that the reader has at least a basic understanding of the NRO.  The goal 
is to use this document to help research, planning, and development teams planning the 2020 
Census.  For a basic understanding of the NRO, please refer to the Census 2010 Informational 
Memorandum No. 27, the 2010 Census Detailed Operations System Plan (DOSP) for 
Nonresponse Followup Operations (NRO).  The DOSP is a document that describes the NRO in 
more detail. 

2 BACKGROUND 

The NRO was the Census Bureau’s effort to enumerate housing units and persons who did not 
respond to the census by mail.  Temporary staff conducted the NRO interviews.  The 
enumerators used the paper enumerator questionnaire (EQ) to conduct these interviews.  The EQ 
collected information on the number of people who lived at the housing unit, demographic 
characteristics of the people living there, tenure of the household, and paradata related to the 
interview process (e.g. the language the interview was conducted in, number of contacts 
necessary to complete the interview, and if the interview was completed over the phone). 

Before introducing and discussing the 2010 Census operations, we provide some history on 
Census 2000 and the mid-decade research that influenced the 2010 NRO. 

2.1 Census 2000 

Four operations made up the NRO conducted in 2000: NRFU, NRFU RI, Coverage 
Improvement Followup (CIFU), and Residual-NRFU (R-NRFU).  These correspond to the 2010 
operations of NRFU, NRFU RI, VDC, and NRFU Residual.      
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2.1.1 2000 NRFU 

In Census 2000, NRFU enumerators successfully enumerated more than 42 million housing 
units.  The operation - scheduled to occur from April 27 through July 7, 2000 - finished ten days 
ahead of schedule and ran 7.23 percent over the approximately $1.1 billion estimated budget.  
The cost per case was $26.09  ($33.04 in 2010 dollars2).  

The goal of the 2000 NRFU operation was to obtain completed questionnaires from households 
in mailback areas who did not respond by mail. Housing units that did not have a return checked-
in to the Decennial Master Address File (DMAF) by the time the Decennial Systems and 
Contracts Management Office (DSCMO) began identifying the NRFU universe were included in 
the NRFU universe.  Although there was no official “cut” date to begin identifying the NRFU 
universe, the process of identifying the universe started on April 11, 2000 and continued through 
April 18.  

Before DSCMO identified the initial NRFU universe, the system updated the universe with all 
currently checked-in returns.  A subsequent late mail return (LMR) operation identified housing 
units checked in between April 11 and April 18. Census Headquarters sent a list of these case 
identifications to the local census offices (LCOs), and office clerks manually removed the LMRs 
from the address registers by striking through the housing unit address in the address register 
prior to the registers being assigned to the enumerators.  

NRFU enumerators attempted to obtain Census Day residence and housing unit information from 
every housing unit designated for the operation.  Enumerators visited each NRFU housing unit in 
their assignment area to collect as much information as possible on the enumerator short form 
questionnaire or the long form questionnaire at sampled housing units.  In Puerto Rico (PR), 
enumerators used Spanish forms but had available English forms upon request.  If an enumerator 
could not contact a household member at a followup housing unit by either personal visit or by 
phone after six attempts, the enumerator attempted to obtain the Census Day status of the 
housing unit and other required information from a knowledgeable non-household member.  

Enumerators turned in their work, including their payroll form, each day to their Crew Leader 
(CL) or Crew Leader Assistant (CLA). CLs and their CLAs reviewed the questionnaires for 
completeness and returned completed forms to the LCOs on a flow basis.  

LCO clerks reviewed the questionnaires to ensure that field staff filled critical items 
appropriately.  If not, clerks returned the questionnaires to the field for completion.  LCO clerks 
checked reviewed questionnaires into the Operations Control System 2000 (OCS 2000).  During 
the check-in operation, the OCS 2000 indicated whether the system selected the case for the RI 
program.  

                                                 
2 The 2000 cost per case was adjusted into 2010 dollars using the Bureau of Labor Statistics online inflation 
calculator. 
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2.1.2 2000 NRFU RI 

The 2000 RI operation was a quality control operation conducted concurrently with NRFU. The 
purpose of the RI operation was to identify enumerators who intentionally did not follow 
procedures or falsified census data. The program had three RI components: random, 
administrative, and supplemental RI.  This selection occurred early in the NRFU operation to 
quickly identify enumerators who were intentionally not following procedures or falsifying 
information. The administrative RI compared each enumerator’s work to the work of other 
enumerators within the Crew Leader District (CLD).  OCS2000 generated reports showing 
enumerators who were out of tolerance for the CLD.  If an enumerator’s data were out of 
tolerance, the office clerk performing the review would select the next ten cases for the 
enumerator for administrative RI.   Finally, if the Office Operations Supervisor (OOS) felt that 
he/she needed more information to make a decision on an enumerator’s work, then he/she could 
select additional cases for an enumerator for RI, constituting the supplemental RI workload.    

RI case selection occurred during NRFU EQ check-in.  Office clerks then transcribed the 
original NRFU information onto a RI form and forwarded the case to telephone RI, if a 
telephone number was available for the housing unit.  If an office enumerator could not reach a 
respondent after six telephone attempts, or if no telephone number was available, the case went 
to an enumerator for personal visit.  The RI enumerator made up to three personal visits to obtain 
an interview.    

After the RI enumerator completed the interview, the RI enumerators classified cases with 
discrepancies as falsification, enumerator error, or respondent error. The OOS recorded 
completed RI cases for an enumerator on a RI Control Record and provided feedback for the 
enumerator as appropriate.  The OOS and AMFO were also responsible for determining 
appropriate administrative actions for enumerators whose cases were classified by RI 
enumerators as having enumerator errors or data falsification.   

2.1.3 2000 Coverage Improvement Followup (CIFU)  

In 2000, the Census Bureau conducted the Coverage Improvement Followup (CIFU) after the 
NRFU operation, which was similar to the 2010 VDC operation.  The workload consisted of 
8,854,304 housing units and included the enumeration of approximately 5.3 million people.  
Most of the workload consisted of housing units classified as vacant or delete in NRFU.    

In addition to vacant and deletes from NRFU, the CIFU universe included:  

 Units added (adds) from the New Construction operation 
 Adds from the Update/Leave and Urban Update/Leave operations 
 February 2000 and April 2000 USPS Delivery Sequence File adds 
 Adds from the Local Update of Census Addresses 1998 and 1999 Appeals process 
 Hialeah, Florida Local Census Office Nonresponse Followup units 
 Blank mail returns 
 Mail returns that were lost in transit to a data capture center 
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 Non-respondents in Panels 7, 8, and 9 of the Response Mode and Incentive Experiment 

The CIFU workload did not include the following: 

 Units identified as vacant or delete in two previous census operations 
 Units identified as seasonal vacants, and  
 Units identified as “Undeliverable as Addressed” (UAA) that were also found to be 

vacant or delete in NRFU.  

2.1.4 2000 Residual NRFU and POP 99s 

After NRFU, the Census Bureau conducted two late operations to re-enumerate more than 
700,000 NRFU housing units.  The operations were:  

 2000 R-NRFU 
 2000 POP-993  

The purpose of the 2000 R-NRFU operation was to re-enumerate NRFU housing units for which 
LCO staff checked out a completed questionnaire and sent it to be data captured but no data were 
captured for the case.  The operation did not include NRFU cases that were also part of the 
CIFU.  The 2000 R-NRFU workload consisted of 121,792 housing units.  The second operation - 
2000 POP-99 - re-enumerated housing units that enumerators identified as occupied during 
NRFU but could not obtain counts of persons living in the units on Census Day. These units 
were coded with a population count of 99 during NRFU production, thus the name of the 
operation. The workload for this universe was 589,232 housing units.  Enumeration of 2000 R-
NRFU and 2000 POP-99 cases followed the standard contact procedures implemented for 
NRFU.  

                                                 
3 Cases were coded POP-99 if they were found to be occupied but the population count was unknown.  “POP” 
stands for “population count” here and in the rest of this document. 
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2.1.5 2000 Budgeted and Actual Costs 

Overall, Census 2000 NRFU operations finished ahead of or on schedule and 10.6 percent  over 
budget. Table 1 shows budgeted and actual workloads and costs for Census 2000 NRFU 
operations.   

Table 1: 2000 NRO Budgeted and Actual Costs 
 Budget Actual Variance 

 Workload Budget Workload Actual Variance 
% 

Variance 
of Budget 

Total NRO 53,983,183 $1,242,559,183 53,834,341 $1,374,411,824 ($131,852,641) (10.60%) 

NRFU 
(includes 
POP-99) 

45,387,349 $1,067,593,202 42,269,2164 $1,123,563,961 ($55,970,759) (5.24%) 

RI 1,134,685 $24,664,854 2,507,836 $44,207,867 ($19,543,013) (79.23%) 

CIFU 7,461,149 $150,301,127 8,936,370 $203,206,785 ($52,905,658) (35.20%) 

NRFU Res N/A N/A 120,919 $3,433,211 N/A N/A 

Source: Assessment Report: Census 2000 Nonresponse Followup (NRFU) 
Source: Assessment Report: Census 2000 Coverage Improvement Followup (CIFU) 

2.1.5.1 2000 NRFU and POP 99s 

The field costs for NRFU exceeded the planned budget by 5.24 percent. The main areas of over 
spending occurred in staffing, especially for CLs, and a lower than expected production rate.   

In the area of staffing, we hired more staff than budgeted across all field positions. The impact of 
this was most noticeable in the CL category because CLs worked more production days and 
hours at a higher pay rate than other staff. This coupled with frontloading made CLs the leader in 
overspending. The actual production rate of 1.04 cases per hour compared to the budgeted rate of 
1.35 per hour is evidence of lower than expected productivity. It appears that enumerators not 
being on the job long enough to develop efficient production strategies resulted in lower 
productivity.   

With respect to the POP 99s, we never accounted for those cases in the Census 2000 allocation 
model.  Hence, Table 1 only reflects an actual workload for this category.  The NRFU actual cost 
includes the cost for these cases.   

                                                 
4 In 2000, re-enumeration of POP 99 cases was part of NRFU and was not a separate operation.  The actual NRFU 
workload of 42,269,216 housing units includes 584,072 POP-99 cases re-enumerated during production.  
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2.1.5.2 2000 NRFU RI 

The RI operation ran 79.23 percent over budget, and ended with a workload that was 21 percent  
higher than planned. We modeled the operation with the assumption that office staff would 
complete approximately 1.1 million cases (50 percent of the RI workload) and field staff would 
complete the remaining 1.1 million.  However, we were unable to distinguish between the cases 
office staff completed and the cases field staff completed because both office and field staff 
charged to the fieldwork project.  We suspect that more RI cases were completed by personal 
visit than planned, which could have affected RI costs. 

2.1.5.3 2000 CIFU 

The CIFU operation exceeded its expected workload by 1.4 million housing units and its budget 
by 35.20 percent. Like NRFU, greater than planned staffing levels contributed to overspending in 
this program. 

2.1.5.4 2000 Residual NRFU 

Like the POP-99s, the Census 2000 allocation model did not account for Residual NRFU.  The 
operation used a separate operation code so we were able to track the cost of following up on 
these cases.  This in turn allowed us to compute a cost per case. 

2.1.6 2000 Recommendations 

The 2000 NRO yielded several major recommendations listed below.  Information on how we 
addressed these recommendations in the 2010 NRO is in section 2.3.5 of this document. 

 Monitor the followup workload in real-time to reduce the number of NRFU cases with 
unknown population counts and the number of lost NRFU enumerator returns.    

 Periodically identify and remove additional late mail returns from the NRFU workload to 
reduce the NRFU workload and the number of housing units with multiple data captures.    

 Implement a sufficient RI program to ensure the accuracy of the NRFU interviews and 
prevent falsification.    

 Develop standards/benchmarks with which to measure/judge the results.  

2.2 Mid-Decade Planning for 2010  

The beginning of a new decade historically defines the planning cycle for that decade’s decennial 
census of population and housing, and the planning cycle for the 2010 Census was no exception. 
By 2002, Census Bureau managers had already begun early planning for the 2010 Census.  

Key lessons from the Census 2000 experience suggested that the major challenges for the 2010 
Census would revolve around the need to improve both data accuracy as well as data relevancy, 
while developing and implementing more cost effective operations. Furthermore, managers 
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anticipated they would need to meet these formidable challenges in an environment of 
increasingly rapid technological change and profoundly dramatic demographic diversity.   

Census 2000, like other recent decennial censuses, included building a nationwide address file 
and collecting detailed demographic and socioeconomic data on about one-sixth of the 
population – the part of the census known as the long form or sample data. A close review of the 
challenges for the decade prompted Census Bureau managers to rethink the once-a-decade 
approach to building an address file and collecting long form data. As a result, managers 
determined that these two complex and costly operations should occur on an ongoing basis 
throughout the decade to increase timeliness and accuracy, while greatly simplifying the design 
for the actual enumeration in 2010.   This led to the reengineering strategy for the 2010 Census 
of Population and Housing composed of the following:  

 A modernized and maintained Master Address File/Topologically Integrated Geographic 
Encoding and Referencing (MAF/TIGER) address file and geographic database 

 The full implementation of the American Community Survey to collect detailed 
demographic (i.e. long form) data 

 A short form only 2010 Census optimally designed to take advantage of the opportunities 
afforded by the former two initiatives.  ACS now collects the long form data. 

The Census Bureau believed that the implementation of these three initiatives would enable the 
Census Bureau to meet its goals for the reengineered 2010 Census.   These goals were: 

 Improve accuracy (2010 Census specific)  
 Reduce risks (2010 Census specific) 
 Contain cost (2010 Census specific) 
 Provide more relevant data (American Community Survey specific) 

To design and implement an optimal short form only 2010 Census, the Census Bureau 
implemented a vigorous research, development, and testing program. The program included 
several special purpose tests, two census site tests, and a dress rehearsal of the actual 2010 
Census plan. The rationale for having two site tests before the dress rehearsal was that it allowed 
for incremental and iterative development. The two tests would provide a number of 
opportunities to improve coverage and quality, increase efficiency, and contain costs. 

However, realizing these opportunities required new methods and supporting systems. The first 
test in 2004 focused on new methods and gathering performance metrics. The subsequent test in 
2006 focused on new and refined methods integrated with new systems and new infrastructure. 
The Census Bureau scheduled the full dress rehearsal for 2008 but ultimately canceled major 
components of the test (See Section 2.2.3. for more details). 

2.2.1 2004 Census Test  

The 2004 Census Test objectives focused on new methods geared towards achieving the first 
three goals for the 2010 Census.  One method was the development of a Handheld Computer 
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(HHC) - with global positioning system (GPS) capability.  We assessed the impact of the device 
on field infrastructure and data processing during the 2004 Census Test NRFU operation.     

The 2004 Census Test - conducted between April 24 and July 3, 2004  - took place in the 
mailback areas of Colquitt, Thomas and Tift counties in Southwest Georgia, and a portion of 
Northwestern Queens County in New York. The operation resulted in the enumeration of 
approximately 175,000  housing units across the two sites.  Enumerators used a HHC to conduct 
interviews and collect map spots using GPS software, and used automated maps to locate their 
assignment areas and plan their routes.   

2.2.1.1 Comparisons of the 2004 Census Test NRFU to Census 2000 NRFU  

An important distinction between the 2004 Census Test and Census 2000 was the method of 
enumeration we used.  In Census 2000, the data collection instrument was a paper EQ.  In the 
2004 Census Test as stated above we used an HHC.  Consequently the findings of the 2004 
Census Test presented here must be evaluated against this backdrop.    

One of the major differences between a paper and an automated instrument is the time it takes 
the EQ to be checked in as complete and data captured.  In a paper environment, EQs are turned 
in by enumerators to the CL who in turn submits the completed work to the LCO for check in via 
the OCS.  After check in, the EQs are shipped to data capture centers for processing.  The 
elapsed time from when the enumerator completes the EQ and it is turned into the office for 
check in and then shipped and data captured can spans a few days. 

In the 2004 Census Test enumerators conducted interviews using HHCs and during the evening 
they transmitted completed cases from their HHCs to the OCS.  These transmissions to the OCS 
also constituted data capture of the EQs.  In this environment the captured data for a case was 
available within hours of the interview.  

Differences in check in data between Census 2000 and the 2004 Census Test were assumed to be 
a result of the automated environment as well as differences in the reduction of the NRFU 
universe.  Finally, differences in the length of interviews were also attributed to automation. 

During the test, we discovered functionality limitations with the HHC functionality. For 
example, there was no automated payroll, limited handling of apartment mix-ups, no CL 
functionality, and no report capability. We anticipated some of these limitations in 2004 and 
planned to improve the device functionality for the 2006 Census Test. 

2.2.1.2 Finding from 2004 as it relates to how we implemented NRFU in 2010 

Overall, it took NRFU enumerators more time to complete an interview in the 2004 Census Test 
than it did during Census 2000.  On average, Georgia enumerators took 7.11 minutes and Queens 
enumerators took 8.21 minutes to finish an interview in 2004.  The corresponding average for 
Census 2000 was 4.95 minutes.  
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2.2.1.3 Some conclusions from 2004 as they relate to how we implemented NRFU in 2010 

The Hand Held Computer system did not appear to improve the productivity of the NRFU 
operation out in the field.  In 2004, the scheduled workload was not completed at the scheduled 
end of the NRFU operation and it took longer for enumerators to complete an interview using the 
Hand Held Computer in 2004 than it did in the paper environment of Census 2000 NRFU.  
Plausible reasons for the enumerator performance in 2004 are their inexperience with a virtual 
keyboard and stylus, their having to wait for screens to display before entering data, and a 
question sequence that forced a person by person repetition of the questions.  

The automated reinterview did improve the efficiency and effectiveness of the reinterview data 
collection operation.  At both sites in the 2004 Census Test, the NRFU reinterview workload was 
completed at a relatively constant rate throughout the reinterview operation.  This is in contrast 
to the Census 2000 NRFU reinterview operation, where over half of the workload was completed 
within a two week period. During the 2004 Census Test, data transmitted from the original 
NRFU interview underwent an automated match to data transmitted from the NRFU reinterview 
operation via the automated Matching, Review, and Coding System (MaRCS). Clerks reviewed 
cases that failed automated matching.  This replaced the 100 percent manual matching of original 
interview data to reinterview data that occurred during the Census 2000 NRFU reinterview 
operation and improved the flow of the reinterview operation. 

The processing of Late Mail Returns after the beginning of the NRFU operation decreased the 
NRFU workload.  The Late Mail Return reduction attributable to deletes after NRFU started was 
about 5.4 percent of the initial workload.  However, due to automation we were also able to wait 
longer before sending the initial assignments, which probably accounted for some of these 
deletes from the NRFU universe.  Given that households with Late Mail Returns received after 
the followup operation needs to begin are in the NRFU universe, there is potential for even larger 
decreases in the NRFU workload in future implementations. 

2.2.2 2006 Census Test  

The objective of the 2006 Census Test was to assess the feasibility and effectiveness of using 
HHCs with improved functionality from the 2004 Census Test.  Building on our experience from 
2004, we streamlined the NRFU and VDC operations. We created a seamless NRFU/VDC 
operation that supported the follow-up of nonresponding households, and independently 
confirmed vacant and delete housing units identified during NRFU. The 2006 NRFU/VDC 
operation - conducted in Travis County, Texas - included a workload of approximately 210,000 
housing units.  The NRFU portion of the operation began on April 24, 2006 and ended on July 1, 
2006.  The VDC portion began on May 1, 2006 and ended on July 6, 2006.  New functionality 
on the 2006 HHC included:  

 Payroll data entry 
 CL assignment management (CLAM) - management reports on the HHC for CLs to 

manage the enumerators’ work 
 Fully translated Spanish instrument 
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 Separate and improved RI instrument 

The separate RI instrument provided more flexibility and options for handling RI situations than 
in 2004.  For example, RI enumerators were able to collect roster information for a household - 
used for matching against the production data - if the respondent said a NRFU enumerator had 
already visited the household.  This option was not available in 2004.  In 2004, if a respondent 
indicated that an enumerator had already visited his/her household, the RI enumerator would 
abruptly end the interview without asking additional questions.  As in 2004, we successfully used 
MaRCS to facilitate automated selection, matching, review, and coding functionality for RI. 

2.2.2.1 Some findings from 2006 as they relate to how we implemented NRFU in 2010 

Overall, the system infrastructure supported implementation of the NRFU/Vacant Delete Check 
seamless enumeration operation.  For example,  

 Cases were accurately identified and routed to Vacant Delete Check and Reinterview,  

 Late Mail Returns were removed from, and Blank Mail Returns (Reverse Check-ins) 
were added to, the workload successfully, and 

 A separate Reinterview instrument provided more flexibility and options for handling RI 
situations.  For example, the Reinterview enumerators were able to collect roster 
information for the household in the event a respondent had been visited by a NRFU 
enumerator.  This option was not available in 2004.  In the 2004 NRFU, if a respondent 
indicated they had been visited by a NRFU enumerator, the Reinterview enumerator 
would abruptly end the interview without asking any additional questions or obtaining 
any additional information.      

On the other hand, implementing NRFU and Vacant Delete Check concurrently caused 
operational and managerial problems.  For example: 

 It proved to be very chaotic for the Assistant Manager for Field Operations to manage the 
constantly changing Vacant Delete Check workload.  The constant updates made it 
difficult to track what was done and what needed to be done.  In addition, not having a 
predefined workload made it difficult to adequately staff the operation. Not knowing how 
large the Vacant Delete Check workload would be, it was virtually impossible to project 
the number of staff needed and recruit/train them in a timely manner. 

 The nature of the Vacant Delete Check workload also increased the respondent burden on 
apartment managers.  Because the workload was dynamic, multi-unit cases were 
received/identified one at a time; therefore enumerators never had a complete list of all 
vacant units in an apartment complex before they visited the complex.  This resulted in 
multiple visits to the same location, which irritated apartment managers and ultimately 
impacted their willingness to cooperate.   
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 A few late mail returns were identified after the case was classified as a vacant or delete 
and transferred to the Vacant Delete Check operation.  Once it was in Vacant Delete 
Check, the system would not let anyone assign the case because it was identified as a late 
mail return.  On the other hand, the case/unit could not be removed from the workload 
because it had not been worked.  These cases had to be manually removed by the 
Technologies Management Office.   

 Late identification of Reinterview “hard fail” (or enumerator falsification) cases resulted 
in production problems.  The local census office did not identify most hard fail situations 
until late in the operation - after NRFU production had ended.  As a result, the local 
census office had to rehire production staff to rework the cases of the “hard fail” 
enumerator.  The rework also generated cases for the Vacant Delete Check operation and 
the process became a recurring cycle.  

Effect on Data Quality 

 There were 25,835 late mail returns removed from the NRFU/Vacant Delete Check 
workload.  In other words, there were almost twenty-six thousand housing units that did 
not have to be visited and enumerated.  

 There were 23,096 cases in the Vacant Delete Check workload:  19,432 Vacants and 
3,664 Deletes.  Approximately 11.8 percent (or 2,298) of the ‘Vacants’ were verified as 
‘Occupied;’ 484 ‘Deletes’ (or 13.2 percent) were verified as ‘Occupied’ and 537 
‘Deletes’ (or 14.7 percent) were verified as ‘Vacants.’  

 The 2006 item nonresponse rates for relationship, sex, age, Hispanic Origin, race, and 
tenure were lower than the Census 2000 rates for Austin, Texas; the item nonresponse 
rates for first name, middle name, and last name (and any combination thereof) were 
higher in 2006 than in 2000.  In addition, nonresponse rates for month, day, and year of 
birth were higher in 2006 than 2000.  However, the ‘age and year of birth’ item 
nonresponse rate was lower in 2006.   

 The nonresponse rate for ‘Race’ was 1.6 percent, which is less than half the Census 2000 
rate of 3.5 percent for Austin, Texas, and significantly less than the 2004 rates in New 
York (22.4 percent) and Georgia (5.5 percent).  The nonresponse rate for ‘Hispanic 
Origin’ was lower in the 2006 Census Test (1.0 percent) than in Census 2000 (2.7 
percent), but higher than the 2004 rates in New York (0.4 percent) and Georgia (less than 
0.1 percent).  

 The item nonresponse rates for Spanish interviews in the 2006 test were lower than the 
item nonresponse rates for the 2006 English interviews; this is consistent with what we 
saw in the 2004 Census Test.  

Can we reduce the amount of household imputation necessary by collecting basic pieces of 
information (known as “Just in Case” information) at the time of refusals?   
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 We collected “Population count  Only” for approximately 1.1 percent (or 1,245 units) of 
the 2006 NRFU workload, which is more than twice as many as was collected in the 
2004 NRFU operation.  Had we not collected this information, these cases would have 
been considered noninterviews because they lacked any information about the status of 
the housing unit.    

 There were 2,472 “Noninterviews” in the 2006 test, which accounts for 2.1 percent of the 
2006 NRFU workload.  More than 13 percent of the noninterviews contained a “Just in 
Case” population count.  Had we not collected this information, these cases would have 
remained noninterviews and the household size would have required imputation.  Of the 
noninterviews without a “Just in Case” population count, 19.0 percent contained a “Just 
in Case” housing unit status, reducing the amount of housing unit status and occupancy 
status imputation that would have been necessary.   

Recommendations  

Although the 2006 Census Test was conducted with an automated instrument, and the  
recommendations from the test tended to relate to the benefits of automation, there were also 
general recommendations.  The recommendations were: 

 Separate the NRFU and VDC operations  
 Rework “Hard Fail” Cases in Reinterview instead of during Production 

 Continue collecting “Just in Case” (JIC) information 

 Continue to Monitor Noninterviews 

 Investigate Ways to Improve Item Nonresponse Rates 

2.2.3 2008 NRFU Dress Rehearsal (DR) 

On April 4, 2006, the Census Bureau awarded a Field Data Collection Automation (FDCA) 
contract to the Harris Corporation to design and develop the systems, software, and hardware 
necessary to conduct the field data collection for the 2008 Census Dress Rehearsal and 2010 
Census.  We worked with the Harris Corporation to develop an integrated schedule for the 2008 
Census Dress Rehearsal (DR) operations, but identified conflicts related to the delivery of the 
Address Canvassing (AC) Mobile Computing Environment (MCE) and Office Computing 
Environment (OCE) software that precluded an on-time start of the 2008 AC operation.  

We continued our plans for an automated 2008 DR NRFU operation knowing that the DR 
marked the final step in our decade of research and testing leading up to the implementation of 
the 2010 Census. However, in 2007 we observed the HHC in Census-like conditions during the 
AC operation, which exposed a number of performance issues with the devices, such as slow and 
inconsistent data processing, the magnitude of which was not clear.  

Budget constraints in the form of a continuing resolution at the start of fiscal year 2008 also 
affected the DR schedule, ultimately resulting in reduced scope of the 2008 Census DR and the 
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one-month delay of Census Day from April 1, 2008 to May 1, 2008 (Vitrano, 2007).  A later 
revision to the descoping resulted in the elimination of NRO from the DR in order to focus on 
development for the 2010 Census . 

On April 3, 2008, Secretary of Commerce, Carlos Gutierrez, announced we would no longer 
implement an automated data collection operation for 2010 NRFU.  This decision required a re-
plan for the 2010 NRFU operations to reflect the use of a paper EQ and signaled the cancellation 
of the 2008 DR NRFU.  On May 8, 2008, we submitted documentation to the Department of 
Commerce outlining the operational decisions for conducting the 2010 Census NRFU on paper. 

One of the major impacts of the decision to implement a paper NRFU was that we needed to 
make changes to the OCS.  Because of the need for late changes, the Census Bureau identified 
the development of the OCS as high risk and made a decision to bring the development of the 
OCS back in-house to mitigate the risk. Decennial Systems Processing Office5 (DSPO) staff 
developed an OCS for a paper-based NRFU within an 18-month timeframe utilizing, when 
appropriate, existing functionality from other paper-based Census Bureau operations.  This 
proved to be a formidable task given the time we would normally allocate for developing and 
testing a control system before deploying it for field data collection activities. 

2.2.4 Thread Test  

After the decision to remove the responsibility from FDCA for developing the Paper-Based 
Operations Control System (PBOCS), the Census Bureau began an intensive review and 
development process to identify how the PBOCS would be developed and tested.   The testing 
strategy built upon and leveraged functionalities tested in the 2006 Census Test, the 2008 Census 
Dress Rehearsal, cognitive interviews, and lessons learned from Census 2000 in implementing 
the paper instrument.  

The NRFU Thread Test validated the design of the PBOCS and core functionality critical to 
conducting NRFU. The test provided stakeholders an opportunity to validate that the core 
functionality worked as required and to identify areas that needed refinement.   We established 
two “pseudo” LCOs to conduct the testing and field representatives were brought in from the 
regional offices to participate in the testing.  

The test did not include a “live field test” because after assessing the option, it was determined 
that it was too risky to load and test developmental software in the existing LCO infrastructure 
while Address Canvass and Group Quarters Validation operations were in production.  It also did 
not include the enumeration of respondents, because the Census Bureau has a proven history of 
using a paper instrument.  The test also did not include NRFU RI functionality, including the 
interface with MaRCS. 

                                                 
5 This area is now referred to as the Decennial Systems and Contracts Management Office (DSCMO).  
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We conducted the test from April 20 to April 23, 2009.   The test identified function areas that 
needed corrective action; however, there were no major system problems preventing deployment 
of the control system to the field. 

2.3 2010 Census 

2.3.1 NRFU  

The 2010 NRFU was the largest field operation in the 2010 Census, designed to enumerate 
households in mailback6 areas who did not return a census questionnaire by mail or complete an 
interview by telephone by the time the NRFU universe was determined in the second week of 
April. Enumerators visited each housing unit in the NRFU universe to determine its Census Day 
(April 1, 2010) status and to complete an EQ.  If an enumerator discovered any housing units 
while working their assignment that were not on the assignment list, they added the housing unit 
address to their address list and enumerated it with an EQ.  The address list contained all units in 
an assignment area and indicated which units required followup.  In cases where a respondent 
moved in after Census Day (In-movers) or where a whole household had a usual home elsewhere 
(WHUHE), the respondent usually served as a proxy for the household.  Additionally, the 
enumerator gave the respondent an opportunity to complete an interview for the housing unit 
where he or she lived on April 1, 2010.   

Regional Census Centers (RCCs) were temporary offices that managed the 2010 Census within a 
geographical jurisdiction. Twelve RCCs were established in twelve cities where permanent 
Census Bureau Regional Offices (ROs) are located.  In addition, there was a Puerto Rico Area 
Office established to manage all census work in Puerto Rico.  The 12 RCCS managed 494 LCOs 
that supervised decennial operations in specific geographic areas.  Each LCO reported to the 
RCC that was responsible for its geographic area. The LCO staff supervised the field staff in its 
area and provided support to them.  LCO staff consisted of both office staff and field staff. 
Office staff worked on a variety of operations conducted out of the LCO and received specific 
training for each operation. The NRO operations required the following field staff positions: 
Field Operations Supervisors (FOS), CLs, CLAs, and enumerators.  The hierarchy of the field 
and office staff, for both production and RI, is shown in Figure 1. 

                                                 
6 Mailback areas include four Type of Enumeration Areas (1, 2, 6, 7). For a description of the Type of Enumeration 
Areas see the Type of Enumeration Area Assessment. 



15 

 

Figure 1: Organizational Chart for the NRFU Operational Staff 

 

Source: Nonresponse Followup Crew Leader Manual 

The PBOCS was a Census Bureau-designed system that allowed LCO staff to track field 
assignments and manage the operations in the field.  The PBOCS provided functionality such as 
case assignment, check-in and check-out of cases, and check-out of questionnaires for shipping 
to the DRIS.  Additionally, the PBOCS was designed to print enumerator assignment materials, 
such as over 10 million address listing pages, 47 million questionnaire labels, and over 3 million 
binder and map pouch labels. 

Headquarters managed the NRO via the DMD Cost and Progress System (C&P). The system 
tracked the cost and progress of the NRO at the National, RCC and LCO levels. Tracking of the 
NRO began with FOS training and continued through the closeout of NRO.  NRFU production - 
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planned as a 10-week operation from May 1 to July 10, 2010 - had an estimated workload of 
approximately 48 million cases after the removal of LMRs.   

An early enumeration was conducted in a small number of areas prior to May 1 in order to 
enumerate students before they left for the semester break. The regions researched which 
colleges and universities ended their semesters early, and identified nearby blocks that were 
thought to contain off campus housing. The regions divided these areas into two groups 
depending on how early the colleges and universities let out: Early Early and Early NRFU.     

The Early Early NRFU was conducted before the NRFU universe was available to the LCOs.  
Since there was no NRFU assignment list at this time, Early Early NRFU involved canvassing 
and enumerating all HUs in the selected blocks.  Early NRFU was conducted after the NRFU 
universe was available to the LCO, but before the official start of NRFU. Since the NRFU 
address list was available for Early NRFU, we enumerated HUs that did not return a mailback 
form.  EQs from the early enumeration were held in the LCOs until the NRFU universe was 
deployed and were then checked in and processed as NRFU cases.  EQs completed during Early 
Early NRFU were matched against the NRFU cases once the universe was deployed to the LCO.  
The number of cases worked during the Early NRFU operations is unknown because it was not a 
part of the original NRFU design and Early NRFU was not tracked separately.   

The initial NRFU universe was 57,728,284 housing units  - comprising approximately 1.5 
million  assignment areas.  Through an automated process, DSPO removed 9,138,576 LMRs 
from the NRFU workload for mail returns received during the universe identification phase and 
prior to the release of the workload to the LCO.  After this automated removal, DSPO continued 
to receive daily transmissions from the Decennial Response Integration System (DRIS) 
containing LMR check-in information.  PBOCS was updated with LMR check-in data 
throughout the NRFU operation.   

LMRs were also removed from the NRFU workload during a clerical process prior to the 
distribution of the address registers to the field staff.  Address registers - numbered uniquely by 
assignment area - were distributed to the field in two phases. The first phase was the even 
numbered registers and the second was the odd numbered registers. The “odd” and “even” 
approach was the method used to spread out the amount of work in the LCO. The even numbered 
registers were distributed during the week of enumerator training and the odd numbered registers 
were distributed the first week of the operation. In both instances, LMR listings were printed 
prior to the distribution of the registers and used to identify housing unit addresses that needed to 
be lined through (to indicate that the enumerator did not need to visit that housing unit) before 
sending the registers to the field for follow up. A later LMR removal also occurred during the 
final closeout of the operation, using the accumulated check-in data in PBOCS. In all, the clerical 
removals accounted for 1,991,217 housing units that did not require follow up by an enumerator.  

Table 2 shows how the NRFU workload decreased during the month of April as late mail returns 
were received at the data capture centers. The data in Table 2 come from PBOCS reports.   
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Table 2: Impact of LMRs on NRFU Workload  
NRFU Universe  Number of 

Questionnaires 
Initial NRFU Workload: Questionnaires in the UCM ‘cut’ (April 7, 
2010) 

57,728,284

Late Mail Returns Received between April 7 and April 19 and 
removed from the workload 

9,138,576

Initial NRFU Workload Deployed to LCOs 48,589,708
Late Mail Returns Received After April 19 1,991,217
Initial NRFU Workload after Removal of all LMRs  46,598,491
Source: PBOCS 

According to PBOCS, there were 46,598,491 cases in the NRFU universe to be assigned to 
enumerators.  That figure does not include housing units that were added by enumerators as they 
conducted their work in the field.   

After DSPO made assignments available through PBOCS, LCO staff printed address listing 
pages which listed all the addresses for a given assignment area with nonresponding cases clearly 
identified.  Each assignment area included approximately 40 housing units for followup.  LCO 
staff assembled NRFU registers (with binder register labels) - usually one binder per assignment 
area - to include the following major materials.  

 Address listing pages (see Appendix A)  
 Cover page/Quality assurance review page  
 Special notice page (provided instructions/reminders)  
 Add pages (See Appendix B)  
 Map envelopes with block locator maps and block maps 
 Questionnaires with processing IDs 
 Unlabeled questionnaires for added cases 

LCO clerks checked out assignment area registers to CLs through an automated function 
performed in PBOCS.  Then, CLs distributed work to enumerators, documenting assignment 
history on the coverpage.  

As an enumerator completed interviews, he or she delivered the completed questionnaires along 
with his or her payroll form (D-308) to the CL, usually on a daily basis7. The CL checked the 
questionnaires for completeness and errors and delivered the questionnaires to the LCO. LCO 
staff performed an office review and checked-in the questionnaires using PBOCS (which was 
used for assignment management in all decennial field operations).  Check-in consisted of keying 
specific data items, such as the name of the enumerator, the housing unit status, the population 
count, the vacancy type, the type of respondent, and whether or not the enumerator collected a 

                                                 
7 A full description of enumerator forms and materials is available in the 2010 Census Nonresponse Followup 
(NRFU) Enumerator Manual (D-547).   
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telephone number.  The PBOCS performed consistency checks to ensure that, for example, if the 
housing unit status was occupied, the population count was not zero.  In addition, if the 
population count was greater than five, the system prompted the clerk to check for continuation 
forms and the continuation forms were electronically associated with the parent EQ.  After 
check-in of the EQs was complete, they were shipped to DRIS for data capture.   

Once all EQs for an assignment area (AA) were shipped, the original plan was to store the AA 
binders and ship all binders together at the end of the operation to NPC for storage.  However, 
since PBOCS experienced challenges printing the assignment listings, we decided to reuse the 
NRFU binders for the VDC and NRFU Residual operations.  Reusing the binders reduced the 
volume of printing for these subsequent operations and the demands on the PBOCS.  

2.3.2 NRFU RI 

The 2010 Census marked the first time that we used an independent RI office staff. The RI office 
staff along with the RI field staff conducted a quality check concurrently during NRFU. A 
sample of NRFU cases was selected for the NRFU RI for a second visit by a different 
enumerator to ensure that NRFU enumerators did not intentionally violate procedures or, falsify 
census data.  

The LCO RI staff first attempted to contact RI cases by telephone. Cases that could not be 
completed by telephone were assigned to a RI field enumerator on a case-by-case basis (i.e., not 
by assignment area) to be completed by personal visit. The RI consisted of verifying that the 
household had been visited by a Census Bureau enumerator, obtaining the Census Day status for 
the unit and, if occupied, the housing unit roster. The RI enumerator completed a full interview if 
the respondent could not confirm that someone from the household completed a questionnaire 
with a NRFU enumerator.  

As the RI enumerator completed followup interviews, he or she delivered the completed RI 
questionnaires along with his or her payroll form (D-308) to the RI CL, usually on a daily basis. 
The RI CL checked the questionnaires for completeness and errors and delivered the 
questionnaires to the LCO. LCO staff performed an office review, checked in the questionnaires 
using the PBOCS, and shipped the questionnaires to DRIS for data capture. 

 There were four sampling categories for RI selection:  

Random: Random RI involved reinterviewing a random sample of the eligible cases 
completed by every NRFU enumerator.  PBOCS selected the cases from 
NRFU for random RI.  The criteria for NRFU cases to be eligible for 
random RI were: 

 Either an Occupied, Vacant-Usual Home Elsewhere, or Empty  Mobile 
Home/Trailer Site status, 
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 Not a close out case8, in-mover add, or UHE add, and 
 The Population Count was not equal to 99, and  
 An earlier version of the case was not selected for RI. 

The random sample was designed to be approximately four percent of the 
eligible cases from the NRFU universe. 

Supplemental: Supplemental RI allowed the LCO staff to select additional cases for an 
enumerator if they suspected the enumerator might not be following 
procedures, or needed more information to code a case.  MaRCS did most 
of the selection of Supplemental RI cases.  In addition, PBOCS selected 
some supplemental cases for enumerators identified by MaRCS. 

Outlier:  Based on weekly statistical calculations, MaRCS flagged enumerators as 
outliers if characteristics of their work differed significantly from 
characteristics of other enumerators in the same CLD.  MaRCS then 
automatically selected Outlier RI cases for all outlier enumerators.  

Hard Fail: An enumerator was flagged as a hard fail if an RI outcome or their 
supervisor determined that the enumerator falsified their work.  Once an 
enumerator was flagged as a hard fail, all of the enumerator’s checked-in, 
eligible cases went to Hard Fail RI to check if the enumerator falsified 
other work and to collect replacement data for any cases that were 
falsified.   

The RI operation utilized Census MaRCS to select certain types of RI cases (i.e. outlier, 
supplemental, hard fail RI cases, and enumerators for supplemental RI), and facilitated the 
review and coding of RI cases.  The system allowed clerks to view the body of work (e.g., all the 
cases an enumerator or RI enumerator had completed) in order to assess the specific RI case for 
the enumerator that was under review by the clerk.  It also reduced the RI coding at the LCO 
because automated and NPC clerical matching resolved 79 percent  of the cases.  This was the 
first time we used an automated matching process for RI during the decennial census.   

The timeframe between when the NRFU and RI EQs left the LCO and when the scanned 
information from them was returned to Census MaRCS for matching was called the NRFU 
latency.  Initially, DRIS estimated that the latency period would be approximately 38 days.  This 
was because mailback forms had priority capture.  However, this latency period would have been 
detrimental to the reinterview program that attempts to detect early falsification of enumerators.  
In order to reduce the latency to ten days, DRIS prioritized scanning of the NRFU forms and 
delivered to Census MaRCS interim data that had only gone through optical character 

                                                 
8 These are cases that had not been completed when the operation had to end so they were given a status of 
‘closeout’ to finish the operation.   
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recognition and optical mark recognition capture, rather than through all phases of data capture 
including keying and keying quality control.  

After data capturing RI EQs, DRIS transmitted RI data to Census MaRCS for computer and 
clerical matching, to compare the RI case data to the original NRFU case data.    All completed 
RI cases first underwent computer matching. Computer matching was two-fold.  First, it matched 
cases at the household-level, then the person-level. If the RI case did not pass computer 
matching, it underwent clerical matching by trained National Processing Center (NPC) and LCO 
MaRCS clerks.  The number of cases that underwent each type of matching process is 
documented in the 2010 NRFU RI Quality Process report.  The objective of reinterview was to 
determine a final RI outcome for each case, such as “pass,” “soft fail” for enumerator mistakes, 
and “hard fail” for falsification.   

LCOs also used Census MaRCS to produce reports for monitoring the performance of the RI 
operation.  

RI ran concurrently with NRFU from May 3 to July 31.  Telephone RI started May 3, a couple of 
days after the start of NRFU. Personal visit followup was originally scheduled to start May 7 but 
was changed to May 13 to allow work to accumulate for the RI enumerators. The operation was 
originally scheduled to finish on July 27. However, at the end of June we made a late change to 
revise the official end date to July 31 due to the late identification of hard fail cases in selected 
LCOs. The July 27th end date did not allow enough time to return to the field and complete those 
recently-identified cases.  Although the July 31 change was adopted, the master activity schedule 
was not updated with this change.    

2.3.3 VDC  

VDC was a separate operation beginning after an LCO completed its NRFU workload.  One 
purpose of VDC was to verify the status of cases identified during NRFU as vacant or 
nonexistent on Census Day.  Vacant and nonexistent housing units are required to be verified to 
ensure that housing units are not misclassified and people are not missed.  However, not all cases 
marked in NRFU as vacant and nonexistent were eligible for VDC.  Vacant-Usual Home 
Elsewhere (UHE), Empty Mobile Home/Trailer Sites, and duplicate cases were not eligible for 
VDC but were eligible to be checked in NRFU RI (duplicates were also not eligible for RI).  
Other vacant and delete cases were not required to go to VDC because we had another 
acceptable source of information that we were able to use to verify the case status.  These 
additional sources included:  

 Information from the United States Postal Service (USPS) indicating the housing unit 
was marked as undeliverable-as-addressed (UAA) or  

 Case marked as a nonexistent in the Update/Leave (UL) operation or  
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 Case was located on a military base9, or 
 A completed mailback return was received for the case. 

NRFU vacant-delete cases that met one of the criteria above were excluded from VDC. In 
addition to eligible vacants and deletes from NRFU, the VDC workload also included cases 
added to the Master Address File (MAF) Extract too late to be included in NRFU. One source of 
these late cases was the Supplemental Universe.  The Supplemental Universe consisted of cases 
added via:  

 the Spring 2010 Delivery Sequence File (DSF) Refresh,  
 The New Construction operation,  
 Local Update of Census Addresses (LUCA) appeals,  
 Added units from the Update/Leave operation,  
 Cases from the Ungeocoded operation 
 Cases from the Info-Comm Operation, and, 
 Count Review.   

The LUCA Appeals workload was much larger than expected.  Combined with the new 
operation to geocode previously-ungeocoded addresses, there was a significant increase in the 
expected VDC workload from the Supplemental universe.  This increased VDC workload, as 
well as the knowledge that these addresses would not receive either a census questionnaire or a 
visit from census personnel until July 2010, resulted in what was referred to as the Late Add 
Mailing Operation.    

Selected addresses received a questionnaire in the mail, two to five weeks after the primary 
questionnaire mailing.  The selected addresses had to be in Type of Enumeration Area (TEA) 1 
or 6 (Mailout/Mailback or Military) and come from one of the following sources: 

 Reinstated LUCA appeals; 
 Geocoded addresses from research on ungeocoded addresses; and, 
 Spring 2010 USPS Delivery Sequence File address adds. 

Addresses that did not respond to the mailing were visited in the VDC operation.   

The VDC workload also consisted of housing units that had mail returns that were determined to 
be blank after data capture (also known as reverse check-in cases)10. VDC followed similar field 
procedures as NRFU and utilized the PBOCS for case management.   

                                                 
9 Military officials reviewed the findings of NRFU enumerators and confirmed any housing units classified by the 
enumerator as vacant or delete, thus providing the verification that VDC enumerators provide for other housing 
units.   

10 Returns that were determined to be blank could actually have contained some writing on them, such as notes on 
the back side, or even a population count provided with no other information.   
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The major difference in the field enumeration between NRFU and VDC was that VDC did not 
have a separate RI operation that checked for falsification. Instead, all cases enumerated for the 
first time (supplemental and blank mail return cases) identified as vacant or delete during VDC 
were subject to a telephone VDC RI to confirm their occupancy status.  During check-in, 
PBOCS identified and displayed such cases for office clerks to followup on.  There was no field 
enumeration for VDC RI, so cases were confirmed by telephone or not at all.  Another difference 
between the two operations is that the VDC enumerators did not have a complete address list.  
The VDC enumerator’s address binder did not contain any address information on addresses that 
were received as late mail returns.  

Originally, for the NRFU cases that needed a verification in VDC, if the VDC housing unit status 
differed from the NRFU housing unit status the case was to undergo adjudication in the LCO.  
The adjudication process would have involved PBOCS notifying the LCO staff that the case 
required investigation.  This investigation would have required LCO staff to make a 
determination on which housing unit status to accept. This functionality, however, was not 
implemented due to concerns that there would be inconsistencies in the ways that LCO staff 
made determinations on which housing unit status to accept.  Instead, the final housing unit 
status of the case was decided during processing after the end of field data collection based on 
pre-defined decennial rules (Pennington 2010), as we also did in Census 2000. 

2.3.4 NRFU Residual 

The NRFU Residual was a late field operation to close out NRFU and ensure accountability for 
every NRFU housing unit.  During the NRFU reconciliation and closeout process, the Census 
Bureau identified 729,143 housing units that required a follow-up visit by the field staff.  This 
follow-up was NRFU Residual. The NRFU Residual workload was comprised of two categories 
of housing units.  The first category was housing units that consisted of a subset of late mail 
return (LMR) cases that were returned to the data capture centers, but the respondent did not 
complete the questionnaire.  This category totaled 415,204 housing units.  The second category 
consisted of 313,939 housing units representing occupied housing units where the NRFU 
enumerator could not determine the population count (i.e., cases coded as POP-99s) and it was 
not a refusal. 

2.3.5 Recommendations from 2000 and How Census Addressed Them in 2010 

The Census 2000 NRO yielded several major recommendations.  We incorporated these 
recommendations into the 2010 Census design, facilitating our ability to conduct a successful 
2010 Census.  Below are the 2000 NRO recommendations and explanations on how we 
addressed them in the 2010 Census.  

 Monitor the followup workload in real-time to reduce the number of NRFU cases with 
unknown population counts and the number of lost NRFU enumerator returns.    
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2010 - During the course of the operation, the LCO managed the occupied cases with an 
unknown population count (POP 99s) by instructing enumerators to make additional 
attempts to obtain population count information for these housing units. 

It was challenging to monitor EQs that were checked out of the LCOs but never made it 
to the data capture centers.  Identification of these cases during NRFU was not always 
successful and so we later reconciled these cases during the NRFU Residual Operation - 
a late operation implemented in the middle of August. 

 Periodically identify and remove additional late mail returns from the NRFU workload to 
reduce the NRFU workload and the number of housing units with multiple data captures.    

2010 - The decision not to use an automated instrument for the 2010 NRFU operation 
and to return to a paper EQ prevented us from gleaning the full benefits of real time 
updating that automation offers.  In an effort to reduce the NRFU workload as efficiently 
as possible, we conducted the removal of LMRs three times during the NRFU operation.  
The first LMR removal was an automated process and occurred before the LCOs 
received their NRFU workloads.   

The second LMR removal was clerical.  LCO staff printed LMR listings a couple of days 
before distributing the enumerator assignments and manually lined through (to indicate 
that the enumerator did not need to visit that housing unit) any housing units on the 
assignment area registers that appeared on the LMR listing sheet.   

The final LMR removal was also clerical.  This LMR removal occurred towards the end 
of NRFU as part of the closeout process for the operation.  During the closeout phase of 
the operation, field staff returned remaining work to the LCO for consolidation and 
redistribution to enumerators.  LCO clerks also removed LMRs during this phase before 
sending the closeout assignments back to the field 

 Implement a sufficient RI program to ensure the accuracy of the NRFU interviews and 
prevent falsification.    

2010 - During the decade, we tested the use of the Census Matching, Review, and Coding 
System (MaRCS) that allowed us to perform automated matching of the RI and original 
EQs, with subsequent clerical matching by clerks at the National Processing Center 
(NPC) in Jeffersonville, Indiana, and finally the office staff in the LCOs.  The Census 
MaRCS software allowed automated quality checks that improved the efficiency of the RI 
operation.  Intercensal testing provided evidence that MaRCS could provide worthwhile 
efficiencies to a process that had many opportunities to be error-prone.  In addition, 
there was a separate RI staff in the LCO to manage all RI activities, which eliminated the 
competing priorities for the LCO and field managers and ensured effective 
implementation of the RI operation.  Finally, introducing more automation into the 
selection process for RI cases ensured the RI sample design was implemented correctly 
and controlled appropriately.  
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 Develop standards/benchmarks with which to measure/judge the results.  

2010 – Decennial Management Division (DMD) Headquarters (HQ) reports 
incorporated daily-expected cost and progress data developed by Field Division (FLD) 
to monitor progress of the operation. 

2.3.6 NRO Automation 

The NROs used four Integral Systems and eight Support Systems to prepare, conduct, and 
complete back-end activities.  A description of each automated system is below. 

2.3.6.1 Integral Systems 

Decennial Applicant, Personnel and Payroll System (DAPPS) 

DAPPS processes applicants, including hiring, personnel actions, and time and expenses entries 
related to Decennial temporary workforce payrolls.  DAPPS facilitated the processing of 
personnel and payroll information for NRO.  NRO field and office staffs submitted daily payroll 
information via the D-308 paper-based form.  At the LCO, payroll forms were then keyed into 
DAPPS.  During the conduct of NRO, 20,468,443 daily D-308s were keyed into DAPPS.  
DAPPS also developed a contingency check-out system in the LCOs that handled all of the 
checking out of forms sent to the data capture centers. 

Paper-Based Operations Control System (PBOCS) 

PBOCS supported assignment management functions performed in the LCO that were specific to 
the NRO.  This included assignment of work, check-in of cases into the LCO, and creating 
reports for monitoring NRO progress. 

Field Data Collection Automation – Office Computing Environment (FDCA-OCE) 

FDCA-OCE consisted of hardware, software, telecommunications, technical procedures, training 
materials, and applications to enable staff to carry out 2010 Census operations.  The FDCA-OCE 
also included a Map Printing System that allowed printing of small format maps for the 
operations. 

Census Matching, Review, and Coding System (Census MaRCS) 

Census MaRCS was a system that supported the NRFU RI operation.  The NRFU RI operation 
utilized Census MaRCS to select certain types of NRFU RI cases, match interview information, 
facilitate review, and code final outcomes for NRFU RI cases.  Census MaRCS selected outlier 
RI cases, hard fail RI cases, most supplemental NRFU RI cases, and supplemental NRFU RI 
enumerators.  Census MaRCS transmitted data to PBOCS.  Once RI forms were completed and 
data captured, Census MaRCS performed automated matching of the original interview data and 
NRFU RI data, followed by clerical reviews in NPC or the LCO, if necessary, to determine a 
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final RI outcome.  Census MaRCS also produced reports that were used for monitoring the 
performance of NRFU RI. 

2.3.6.2 Support Systems 

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

The MAF/TIGER system provided geographic services required by the NRO operations.  This 
included:  

 Delineation and maintenance of geographic areas,  
 Mapping,  
 Address geocoding and matching,   
 Address List, and 
 Creation of geographic data extracts. 

Universe Control and Management System (UCM) 

The UCM system provided the capability to create, maintain, distribute, and update all Census 
operations universes.  The UCM system was responsible for taking information from the 
MAF/TIGER database to create the operation universe.  The population and status of housing 
units from PBOCS updated UCM during the NRO Operations.  The system also adjudicated the 
status of the NRFU and VDC EQs, when the case status of the VDC EQ differed from that of the 
NRFU EQ.  This function was originally planned as an LCO activity; but the plan was revised 
because the system functionality could not be developed within the PBOCS without introducing 
significant risk to the stability of the PBOCS.   

Response Processing System (RPS) 

RPS received questionnaire response data from DRIS and was the repository for all such data 
throughout the NRO operations. 

Decennial Response Integration System (DRIS) 

DRIS data captured questionnaire response data from paper questionnaires and updated the 
universal response database schema with questionnaire response data, and passed this 
information to RPS.  DRIS also transmitted raw questionnaire data to Census MaRCS. 

DMD Cost and Progress System  

The DMD Cost and Progress (C&P) system tracked the cost and operational progress of the 
NRO operations.  Tracking of the NRO operations started with the training of the FOS and 
continued through the closeout of NRO operations.  During the course of the operation, the 
DMD C&P system interfaced with DAPPS, PBOCS, and Census MaRCS to extract the 
appropriate data to produce reports. 
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Census Evaluation and Experiments System (CEE) 

The CEE system interfaced with DRIS and PBOCS to receive auxiliary data captured from 
questionnaires and from PBOCS.  

National Processing Center - Automated Tracking and Control System (NPC-ATAC) 

NPC-ATAC tracked receipt of AA binders, including address listing pages, and CL observation 
forms mailed from the LCOs to NPC. 

Visual Basic Key from Paper (VB KFP) 

VB KFP was an NPC system that keyed data from the CL observation forms for NRFU and 
NRFU RI. 

3 METHODOLOGY 

3.1 Research Questions 

Table 3 outlines the questions in the NRO Study Plan and shows where we answered these 
questions in the NRO Assessment.  The question outline mirrors the same format as in the 
Results Section 5 of this Assessment. 

Table 3: NRO Study Plan Questions Mapped to NRO Assessment Sections 

Questions Results Section

3.1.1 Workload and Outcomes  

3.1.1.1 NRFU  

1. How was the NRFU workload established and what were the outcomes 
from the NRFU operation? 5.1.1.1 

1a. What was the NRFU initial universe? 2.3.1 

1b. How did the workload change after late mail returns were 
identified and removed? 2.3.1 

1c. How many cases were added to the NRFU workload? 5.1.1.7 

1d. What percent of NRFU units were classified as occupied, vacant or 
delete? 5.1.1.2 

1e. How did the accumulation of outcomes change over time? 5.1.1.3.1 

2. How often did the undercount question result in enumerators collecting 5.1.1.5.2 
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Questions Results Section

additional names? 

3. How often did the overcount question flag roster names? 5.1.1.5.3 

4. Did the enumerator follow field procedures regarding the Residence 
Rules section of the Information Sheet?  5.1.1.5.4 

5. What was the distribution of completed interviews by personal visit 
and telephone? 5.1.1.4.2 

6. How many continuation forms were used? 5.1.1.5.1 

7. How many proxies were used?  How many times did proxies report a 
housing unit to be vacant, occupied, etc. 

5.1.1.4.3, 

5.1.1.5 

8. In what languages were the interviews conducted? 5.1.1.4.1 

9. How many refusals were there?   5.1.1.2.1 

10. What was the demographic/characteristic distribution of the responses 
(considering household tenure, relationship, age, sex, race, and Hispanic 
origin for each person)? 5.1.1.6 

3.1.1.2 NRFU RI  

11. What were the outcomes and major findings of NRFU Reinterview?  

11a. What was the NRFU RI workload? 5.1.2.1 

11b. How many of the NRFU original cases were marked for 
replacement with RI data? 5.1.2.1 

11c. How many enumerators received a “Hard Fail” by the end of the 
NRFU RI operation? 5.1.2.1 

11d. How many RI cases did not receive a final outcome code? 5.1.2.1 

12. How often did the undercount question result in enumerators 
collecting additional names? 5.1.2.6.2 

13. How often did the overcount question flag roster names? 5.1.2.6.3 

14. What was the distribution of completed interviews by personal visit 
and telephone? 5.1.2.5.2 

15. How many continuation forms were used? 5.1.2.6.1 

16. How many proxies were used?  How many times did proxies report a 
housing unit to be vacant, occupied, etc? 5.1.2.5.3 
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Questions Results Section

17. In what languages were the interviews conducted? 5.1.2.5.1 

18. How many refusals were there?   5.1.2.3.1 

19. What was the demographic/characteristic distribution of the responses 
(considering household tenure, relationship, age, sex, race, and Hispanic 
origin for each person)? 5.1.2.7 

3.1.1.3 VDC  
20. What was the 2010 VDC workload and what were the outcomes from 
the VDC operation?  

20a. How many cases in the VDC workload were from the 
supplemental   NRFU universe? 5.1.3.1 

20b. How many cases in the VDC workload were vacant or deletes 
identified during NRFU production? 5.1.3.1 

20c. How many cases in the VDC workload were reverse check-ins? 5.1.3.1 

20d. Of the supplemental universe of VDC cases, how many cases had 
a final status of vacant? How many cases were deleted? How many 
were occupied? 5.1.3.1 

20e. Of the vacants or deletes identified during NRFU production, 
how many cases had a final status of vacant?  How many cases were 
deleted? How many cases were occupied?  5.1.3.1 

20f. Of the vacants and deletes identified during NRFU production, 
what was the adjudication workload (of status discrepancies between 
NRFU and VDC)? Not answered11 

20g. How many times was the VDC status taken over the production 
status? Same as 21f 

20h. How many cases were reassigned during adjudication?  Same as 21f 

21. How often did the undercount question result in enumerators 
collecting additional names? 5.1.3.10.2 

22. How often did the overcount question flag roster names? 5.1.3.10.3 

                                                 
11 We were unable to answer this question due to changes in the operation that occurred after the development of the 
research questions. NRFU VDC adjudication was not implemented.  The final housing unit status of the case was 
decided during post processing based on pre-defined rules, as opposed to during office adjudication.  This was also 
the procedure implemented in the Census 2000.   
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Questions Results Section

23. What was the distribution of completed interviews by personal visit 
and telephone? 5.1.3.9.2 

24. How many continuation forms were used? 5.1.3.10.1 

25. How many proxies were used?  How many times did proxies report a 
housing unit to be vacant vs. occupied, etc? 5.1.3.9.3 

26. In what languages were the interviews conducted? 5.1.3.9.1 

27. How many refusals were there?   5.1.3.10.1 

28. What was the demographic/characteristic distribution of the responses 
(considering household tenure, relationship, age, sex, race, and Hispanic 
origin for each person)? 5.1.3.11 

3.1.1.4 NRFU Residual  

29. What was the NRFU Residual workload? 5.1.4.1 

30. How often did the undercount question result in enumerators 
collecting additional names? 5.1.4.6.2 

31. How often did the overcount question flag roster names? 5.1.4.6.3 

32. What was the distribution of completed interviews by personal visit 
and telephone? 5.1.4.5.2 

33. How many continuation forms were used? 5.1.4.6.1 

34. How many proxies were used?  How many times did proxies report a 
housing unit to be vacant, occupied, etc? 5.1.4.5.3 

35. In what languages were the interviews conducted? 5.1.4.5.1 

36. How many refusals were there?   5.1.4.1 

37. What was the demographic/characteristic distribution of the responses 
(considering household tenure, relationship, age, sex, race, and Hispanic 
origin for each person)? 5.1.4.7 

3.1.2 Cost, Staffing and Production Rates 5.2 

38. How did the budgeted costs for the operations compare to the actuals? 5.2.1.1, 5.2.2.1, 

 5.2.3.1, 5.2.4.1 

39. How did the actual staffing levels and production rates compare to the 
budgeted estimates for NRFU, NRFU RI, VDC, and NRFU Residual? 5.2.1.6, 5.2.1.3, 
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5.2.2.4, 5.2.2.3, 

5.2.3.6, 5.2.3.3, 

5.2.4.3 

3.1.3 Training  

40. What happened during training for the NRO operations?  

40a. Did we conduct field and NPC training on schedule? (NRFU, 
NRFU RI, VDC)   

5.3.1.1, 5.3.1.2, 
5.3.2.1, 5.3.2.2 , 
5.3.4 

40b. Was the training time allotted sufficient to complete the training? 
(Were sections of training skipped, missed, or assigned as self-study 
that were not supposed to be?) 

5.3.1.1, 5.3.1.2, 
5.3.2.2 

40c. Did training prepare the office/field staff for their job?12 5.3.1.1, 5.3.1.2 

40d. Did training prepare the NPC Clerks for their job? 5.3.2.2 

3.1.4 Schedule  

41. How did the planned start and finish dates for the operations compare 
to the actual for NRFU, NRFU RI, VDC, and NRFU Residual? 

5.4.1, 5.4.2, 
5.4.3 

3.1.5 Change Control  

42. What were the primary reasons for implementing schedule changes 
(for example, multiple changes to baseline dates, incorrect durations, and 
late changes to the program)? 5.5 

43. Was the change control process easy to execute? 5.5 

44. What were the primary reasons for implementing requirement 
changes? 5.5 

                                                 
12 In this assessment, we only address whether training prepared field staff to perform their jobs.  No debriefings 
were conducted for NRFU office staff training and so we were not able to answer the office staff part of this 
question.  Training for LCO MaRCS clerks is addressed in the NRFU RI Quality Profile. 
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3.1.6 Automation  

45. What types of automation problems did we experience? What was the 
frequency of the problems and how were they resolved? 5.7 

3.2 Data File Sources 

3.2.1 DMD Cost and Progress  

Managers and team members used the DMD C&P to monitor costs and check-in data during the 
operation. DMD C&P tallied data, but information was not reported at the housing unit level. 
DMD C&P received data from areas including DAPPS, PBOCS, the DMD Budget Formulation 
Branch, Census MaRCS, and UCM.   

PBOCS provided DMD C&P with daily check-in data at the national, RCC, and LCO level.  
Using national-level DMD C&P data, we produced tables that show cumulative check-ins 
summarized by week. 

Using LCO-level daily check-in data, we calculated what date each LCO reached 100 percent 
check-in for NRFU and VDC.  For VDC, we also estimated what days each LCO started the 
operation, based on the first cases checked in. We used this information to make statements on 
how long it took LCOs to finish NRFU and VDC.       

3.2.2 2010 Decennial Response Files (DRF) 

The DRF includes the core response data that made up the Universal Response Database from all 
EQs that were data captured.  In addition, the DRF included records for cases that were not data 
captured but only had data from PBOCS.  DSPO created the DRF. 

3.2.3 Auxiliary Questionnaire Data (AUX) 

The data-captured data from all the EQs that were not core response data were included on the 
AUX file.  DRIS transferred these data daily to Decennial Statistical Studies Division (DSSD).  
The AUX data were merged to the DRF via the unique Document ID assigned to each paper EQ 
for this assessment.   
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3.2.4 Census MaRCS 

Census MaRCS data facilitated the NRFU RI operation.  Census MaRCS data files contained 
data-captured EQs but only contained the initial version of the data-captured EQ through DRIS 
scanning, not the final data capture record through DRIS keying. 

3.2.5 VDC RI RCC Spreadsheet 

The RCCs completed spreadsheets that documented progress of VDC RI (i.e., verification of 
cases enumerated for the first time in VDC and having a vacant or delete status).  The RCCs sent 
the spreadsheets to FLD who then sent them to the Quality Assurance Branch (QAB) in DSSD 
for analysis. 

3.2.6 FLD Cost and Staffing Spreadsheets 

FLD created spreadsheets based on DMD Budget Formulation, DAPPS, and universe data to 
show staffing, production rates, budget, and actual cost data.  We used these data to address the 
Cost, Production Rates, and Staffing portion of this assessment. 

3.2.7 Master Activities Schedule (MAS) 

The Master Activities Schedule (MAS) documented the baseline and actual start and finish dates 
for all scheduled activities. Following the completion of the 2010 Census, the DMD management 
information systems (MIS) staff provided a spreadsheet of baseline and actual dates, related 
operations and other information for each activity line.  Using sort and filter functionality in 
Microsoft Excel, we were able to determine how many NRO lines were on schedule or late. 

3.2.8 Field and Office Staff Debriefings 

At the completion of NRO, FLD conducted debriefings with LCO staff and enumerators.  The 
Census HQ FLD documented these findings.  FLD Quality Assurance Branch also distributed 
and tallied the responses from LCO debriefing questionnaires regarding RI-specific topics and 
Census MaRCS. 

3.2.9 NPC MaRCS Debriefings 

Staff from the DSSD QAB conducted debriefings with the clerks that used MaRCS in NPC.   
DSSD QAB documented and summarized the outcome of the NPC clerk debriefings. 

3.2.10 Initial Observation Reports 

NRFU and NRFU RI CLs or CLAs observed each enumerator or RI enumerator, respectively, 
conduct at least one interview, called an Initial Observation.  This was done for both NRFU and 
NRFU RI enumerators.  The Census Bureau mandated that all enumerators undergo an Initial 
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Observation during the first week after training when the enumerator had been given their first 
assignment.  The CL or CLA documented their observation on the Observation Checklist (Form 
D-1222 (NRFU/NRFU RI)). The completed Observation Checklists were data captured by NPC 
and sent to DSSD for analysis. 

3.2.11 Field Observation Reports 

Census HQ staff had the opportunity to observe NRO enumerators, CLs, and LCO staff.  After 
the Census HQ staff completed their observations, they documented their findings in a field 
observation report. 

3.2.12 DMD Change Control Forms 

A change control form documented all changes to the NRO baseline.  For a Change Control form 
to be implemented, it needed approval from the Housing Unit Enumeration-Operation 
Integration Team (HUE-OIT) and the Census Integration Group (CIG).  

3.2.13 Risk Register 

The HUE-OIT documented risks associated with completing NRO.  The risks were assigned a 
probability and impact rating.  DMD documented and maintained the risks in the Risk Register. 

3.2.14 Lessons Learned 

After the NRO field operations were completed, DMD conducted several Lessons Learned 
sessions with Census HQ and NPC staff involved in the design and monitoring of NRO.  Census 
HQ and NPC staff documented successes, problems, and recommendations for NRO. 

3.2.15 MaRCS Trouble Reports 

The Decennial Operations Technical Support (DOTS) system exported all of the remedy tickets 
assigned to MaRCS to the DSSD and FLD QAB staff.  

3.2.16 Behavior Coding 

The Center for Survey Measurement conducted a behavior coding study that focused on the 
NRFU interviewer-administered survey instrument. The purpose was to identify problems with 
how interviewers ask, and respondents answer questions.  A total of 204 audiotaped interviews 
were gathered from eight sites across the United States during observations for the Comparative 
Ethnographic Studies of Enumeration Methods and Coverage evaluation. The sample included 
interviews from eight racial and/or ethnic communities including American Indian, Alaska 
Native, Asian, Black, non-Hispanic White, Native Hawaiian and Other Pacific Islander, and 
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Hispanic.13 The sample was not intended to be a representative sample, but rather a sample of 
convenience (see Schwede 2009 for how the sites were selected). In addition, 11 tapes were 
gathered from the NRFU operation in Puerto Rico solely for this project to examine a small 
sample of Spanish-language interviews.14 

Behavior coders applied a prescribed framework of behavior codes to interviewer and respondent 
behaviors by listening to the audiotapes and following the interview’s progress by reading along 
with a blank NRFU questionnaire. By comparing the written document to the interviewers’ 
recitation of the questions, coders made assessments about whether and to what extent the 
interviewers read the questions exactly as worded. Coders also made assessments regarding 
whether or not the respondents’ answers to the questions could be easily classified into the 
existing response categories, i.e., were “codable.” For more information on the NRFU behavior 
coding study, refer to Childs’ “Behavior Coding of the 2010 Nonresponse Followup (NRFU) 
Interviews Report.” 

                                                 
13 The eighth site was a “generalized” site that represented different racial and ethnic groups within the site. 

14 Because there was not a full Spanish-language questionnaire outside of Puerto Rico, a full evaluation of the 
Spanish translation was not possible for this study.  Stateside Spanish NRFU interviews are within the scope of 
another evaluation of enumeration of non-English-speaking households by Pan (2010). In addition to the 11 Puerto 
Rico Spanish cases, four cases were recorded as mixed language. These were primarily conducted in English, but 
had some Spanish in parts of the interview as well. 
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3.3 Assessment Topics and Sources Mapping 

Table 4 lists the major topics that are addressed in this assessment, along with the corresponding data sources for each topic. 

Table 4:  NRO Assessment Topic and Sources  



36 

 

4 LIMITATIONS 

4.1 Paper Questionnaires – Universe Discrepancies  

There are three major data sources for this assessment: DMD C&P, the DRF, and Census MaRCS. All 
three sources have a different number of cases in the universe for the four NRO operations.  The data 
files from the sources were created at different times and had different parameters for what was an 
acceptable return for the operation’s universe, so there is not one static universe for each operation 
identifiable in the data.   

The DMD C&P data do not exist at a housing unit level and cannot be reconciled with the other two 
sources.  The DMD C&P data also do not contain any cases not checked in to PBOCS.   

The DRF file contains operation code discrepancies, multiple versions of units, dummy returns for 
cases that were created because only PBOCS data existed, and has added housing units associated with 
addresses.  

The MaRCS data do not contain data that were not data captured, only contain one data captured 
record for each unit, do not contain the final data captured data, contain cases with incorrect operation 
codes, and do not contain any geocoding information for added housing units.   

To best analyze these operations, a different universe is inevitable when looking at results that are only 
available from each source.  Thus, the total number of housing units will differ slightly between tables 
that used different data sources. 

4.2 Paper Questionnaires – Incomplete Data 

The use of paper questionnaires required the enumerators to take the effort to write neatly, complete all 
required sections of the EQ, and write in correct information in the data fields.  This unfortunately did 
not always happen.  When enumerators wrote in invalid dates or contradictory information, the 
responses were ignored or coding rules were established to document the outcomes from the data 
fields. 

4.3 Added Address Data 

When enumerators added EQs for UHE or missing housing units, the enumerators documented the 
address of these housing units on the EQ.  The address information analyzed in the results section for 
the added EQs only reports the presence of information and not the validity of the data.  

4.4 Early NRFU and Early Early NRFU 

Neither of these operations was part of the original NRFU design and so a system was not developed 
that could identify either the areas selected to be included in these operations or the number of housing 
units that were enumerated early.  EQs for housing units that were enumerated early were not checked 
in until NRFU started. Therefore, results of Early Early NRFU and Early NRFU cannot be reported 
separately from NRFU in this report. 



37 

 

4.5 MaRCS Remedy Tickets  

Census MaRCS facilitated the matching, review and coding for both NRFU and the Update Enumerate 
operation.  All Census MaRCS problem tickets were managed together for UE and NRFU, and there is 
no way to determine which tickets were submitted for each operation.  Therefore, our analysis of 
Census MaRCS problem tickets includes some UE issues as well as NRFU. 

5 RESULTS 

This section presents the answers to each of the research questions mentioned in Section 3, 
Methodology.  The research questions are answered in the following order. 

 Section 5.1 discusses the workload and operational results for each of the four NRO field 
operations.       

 Section 5.2 discusses the cost and staffing of the NRO.   
 Section 5.3 discusses the training provided to NRO staff.   
 Section 5.4 discusses the schedule for the NRO. 
 Section 5.5 discusses the change control process. 
 Section 5.6 discusses the risks identified for NRO and how they were managed. 
 Section 5.7 discusses the automation components of the NRO. 

5.1 Workload and Outcomes 

This assessment is documenting the field results of each NRO operation.  This section presents the 
workload for each operation, results to each of the operation-specific research questions, and results to 
the specific assessment questions.  Section 5.1 is divided into four components, one for each of the 
four operations.   

 Section 5.1.1 discusses NRFU results.    
 Section 5.1.2 discusses NRFU RI results.    
 Section 5.1.3 discusses VDC results.    
 Section 5.1.4 discusses NRFU RES results.    

The results in Section 5.1 present the information that was written by enumerators onto the EQs.  This 
includes paradata about the interviews (language of interview, number of contacts, etc) as well as data 
from answers provided by respondents to the census questions (demographics, the undercount 
question, etc.).  The section also presents when the workload was completed in the field and when 
cases were checked in to PBOCS.   

5.1.1 NRFU 

The NRFU operation was the largest of the NROs and the single largest field enumeration operation in 
the 2010 Census.   

The results presented within Section 5.1.1 cover the following topics: 
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 Section 5.1.1.1 discusses the formation of the NRFU analysis universe.    
 Section 5.1.1.2 discusses the housing unit status of cases worked in NRFU.    
 Section 5.1.1.3 discusses the timing when NRFU interviews were completed and when they 

were checked-in.    
 Section 5.1.1.4 discusses characteristics of NRFU interviews, notably key paradata results.    
 Section 5.1.1.5 discusses characteristics of occupied housing units. 
 Section 5.1.1.6 presents the standard demographic tables for NRFU.  
 Section 5.1.1.7 discusses housing units added during NRFU.   

5.1.1.1 Formation of the Analysis Universe 

As mentioned in the Limitations Section (Section 4), there were three primary data sources used to 
report on the results of the NRO: the DRF, MaRCS, and C&P.  The DRF is the data source used to 
produce the majority of results in this section.  Further discussion of the MaRCS data is in Section 
5.1.2 and further discussion of the DMD C&P data is in Section 5.7.2.5.   

The DRF contained information for every data captured questionnaire completed by a respondent or an 
enumerator for a housing unit during the 2010 Census.  The data on the DRF were not “cleaned,” so 
for this analysis we encountered cases on the DRF with operation code discrepancies, multiple 
versions of the same questionnaire, and information for added housing units.  The DRF also contained 
“dummy returns,” which were primarily cases where a housing unit status and population count had 
been entered into PBOCS but the return had not been received by RPS (these are discussed in more 
detail on the next page).   

These characteristics made it challenging to identify the correct universes for each of the field 
operations.  We used the three variables below (form type, operation code, and type of enumeration 
area) to identify the field operation in which a case was worked. 

1. The form type of the questionnaire 
a. Every questionnaire on the DRF has a form type.  There were two different 

questionnaires within NRO based on the language and intended location of the 
questionnaire.  There were also two Reinterview questionnaires:  

i. Stateside English production,  
ii. Puerto Rico Spanish production,  

iii. Stateside English Reinterview, and  
iv. Puerto Rico Spanish Reinterview.   

b. The stateside English production form was used in the NRFU, VDC, NRFU Residual, 
Update Enumerate, Remote Update Enumerate, and Remote Alaska Operations.   

c. The Puerto Rico Spanish production form was used in NRFU, VDC and NRFU 
Residual. 

d. The stateside English Reinterview form was used in the NRFU RI and UE RI 
operations.  

e. The Puerto Rico Spanish Reinterview form was used in the NRFU RI operation.    
f. All cases within the same operation should have used the same type of EQ and so 

should all have the same form type on the DRF.   
2. The operation code (also known as op code) 
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a. Operation codes existed for all census operations, including Mailout/Mailback, 
Telephone Questionnaire Assistance, and Enumeration at Transitory Locations.    

b. Each component of NRO had a distinct op code (NRFU, NRFU RI, VDC, and NRFU 
RES).   

c. The op code was printed on the address label attached to each EQ, or hand-written in 
for added cases.     

3. The Type of Enumeration Area (TEA).  There were seven TEAs used in the 2010 Census:   
a. Mailout/Mailback (MOMB) (TEA 1),  
b. Update/Leave (UL) (TEA 2),  
c. Remote Update Enumerate (TEA 3),  
d. Remote Alaska (TEA 4),  
e. Update Enumerate (TEA 5),  
f. Military (TEA 6),  
g. Urban Update/Leave (TEA 7) 

For NRO operations, all added cases that were not from Usual Home Elsewhere (UHE) situations or 
mover situations should have come from the MOMB, UL, Military, or Urban UL TEAs.15 

In theory, a case worked in NRFU would have a stateside or Puerto Rico production EQ form type, the 
NRFU op code, and come from TEA 1, 2, 6, or 7.  Similar expectations existed for each of the other 
NRO operations.  However, there were a number of situations that created inconsistent values between 
these three variables.   

 Sometimes the original questionnaire was damaged and the data had to be transcribed onto a 
blank questionnaire.  During the transcription, the Census ID or the Op Code could have been 
transcribed incorrectly.   

 Some RI form types had an op code for a production operation, or production form types had 
an op code for a RI operation.   

 Some completed questionnaires did not arrive at a data capture center.  In those cases, the LCO 
office staff entered basic information into PBOCS.  HQ processing created ‘dummy returns’ for 
each such questionnaire using the data from PBOCS.  Dummy returns had a different value for 
form type than the typical EQs.    

 Dummy returns did not have an operation code. 
 There are cases in the DRF where one variable indicated the case was worked in an NRO 

operation but another variable indicated it was worked in a different operation.  For example, 
some cases had an EQ form type but an op code for a Census operation that did not use an EQ, 
such as Enumeration at Transitory Locations, which had a different form type.  

 Additionally, there were cases completed by an Update Enumerate enumerator as an added case 
for a respondent’s regular address that resided in a NRFU-eligible TEA.  For such a case, the 
op code would have been UE to reflect the operation that collected the data, but the TEA would 
have been set based on the collected address.   

                                                 
15 Added cases will be discussed in more depth in Section 5.1.1.7.   
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When the form type, op code, and TEA were conflicting, a determination was made as to which 
operation the case should be analyzed within.  We prioritized form type first, then the op code 
variables.  If the op code was not present, then the case was assigned an op code based on its TEA.  If 
the TEA was zero or undetermined, then the case was placed in NRFU, since NRFU was the largest 
operation and thus the most likely place the case was worked.  This process established the total 
number of questionnaires on the DRF that were associated with NRO for this assessment.    

For this analysis, we wanted to assess the results of one EQ for each address.  However, there could be 
more than one EQ linked to an address on the DRF.  There are two primary reasons for this: multiple 
data captures of an EQ and additional fieldwork done by enumerators to revisit an address.   

1. One questionnaire could have been data captured more than once, so a record exists for every 
time that questionnaire was captured.  While there would then be multiple questionnaires on the 
DRF, they do not represent additional work done by an enumerator.   

2. If there was an issue with the questionnaire, the production staff could rework cases after an 
earlier version of the questionnaire was checked in to the control system at the LCO.  For 
instance, if managers reviewed reports and recognized coverage problems such as the existence 
of a large number of non-interviews or other questionable data quality indicators, they could 
prepare another address label and have another questionnaire completed for the same address.  
Multiple questionnaires then exist on the DRF for the same address from the same operation, 
and they represent additional work done by an enumerator.  Whenever a replacement 
questionnaire was checked in to the control system and was received by Census processing, it 
became the record of choice. 

The majority of the research questions require results tabulated using only one questionnaire per 
housing unit to accurately report what happened in NRFU at an address.  If every questionnaire 
contained on the DRF was included in the analysis, the statistics would be inaccurate.   

Thus, we identified one primary questionnaire per address for this assessment.  The primary 
questionnaire per address within a field operation was selected by choosing the questionnaire with the 
highest version number.  The LCO office staff was instructed to enter an increased version number on 
a questionnaire that was reworked.  If there were still multiple unique questionnaires with the same 
version number, the questionnaire that was processed last according to the FORM_SEQ variable was 
selected as the primary questionnaire.   

As described above, the data on the DRF had to be subsetted to identify each operation’s universe.  
Table 5 shows the results of the subsetting efforts.  The top row in Table 5 is the total number of EQs 
associated with NRFU on the DRF, including multiple copies of the same questionnaire and added 
questionnaires that were not able to be successfully gecoded to a block within a state and county.  The 
second row removes multiple copies of the same questionnaire.  The third row removes all 
questionnaires that were for an added housing unit which were not geocoded and assigned to an 
address.  There were 82,73916 Adds not geocoded and removed from the NRFU universe.  The last row 
in the table removes multiple questionnaires generated for an address due to rework.  There were 

                                                 
16 These cases will be discussed again in Section 5.1.1.7.   
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768,288 additional questionnaires completed for housing units in the NRFU universe.  The universe 
used to analyze the results of the NRFU operation from the DRF in this assessment is 47,197,405 
unique housing units.   

Table 5: NRFU Universe 
NRFU Universe Characteristics Number of 

Questionnaires 
All Questionnaires on the DRF  

(including Adds not geocoded and assigned to an address) 48,081,738
Unique Questionnaires on the DRF  

(including Adds not geocoded and assigned to an address) 48,048,432
Unique Questionnaires on the DRF  

(only including Adds geocoded and assigned to an address) 47,965,693
Unique Housing Units on the DRF  

(only including Adds geocoded and assigned to an address) 47,197,405
Source: DRF 

5.1.1.2 NRFU Housing Unit Status 

When an enumerator interviewed a respondent for a NRFU address, they were to first confirm that 
they were at the right address.  After that, they were to determine whether the housing unit was 
occupied on April 1, if it was vacant on April 1, or if it should be deleted from the address list for a 
variety of reasons.  Ultimately, this information was recorded in Item A of the Interview Summary 
section of the EQ.  There were eight options available for the enumerator to designate what the unit 
status was on April 1, 2010, as shown in the first column of Figure 2.   The last five status descriptions 
in that column all describe a housing unit to be deleted from the address list.17   

Figure 2: Interview Summary Section of the EQ 

 

                                                 
17 We will refer to these cases as ‘deletes’ throughout the assessment, but it is important to note that they might not 
ultimately have been deleted from the address list.  That decision was made in back-end processing when examining the 
cumulative questionnaires from all operations for that address.   
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The status as marked in Item A, the population count from Item C (also shown in Figure 2), and the 
total number of data-defined people18 on the form were used subsequently in data processing to 
determine if an address was occupied, vacant, to be deleted from the address register, or had an 
unresolved status.  For instance, if a housing unit was identified as vacant in Item A, had no data-
defined people, but had a population count between 1 and 97 in Item C, the final status was set as 
unresolved.   These values were designated in the variable PP_HOUSING_STATUS19. Table 6 shows 
the distribution of housing unit status for the addresses visited in NRFU. 

Table 6:  NRFU Housing Unit Status 
Housing Unit Status Number of Housing Units Percent
Occupied  28,756,540   60.9%
Vacant  14,175,704   30.0%
Delete   4,010,387     8.5%
Unresolved     254,774     0.5%
Total 47,197,405 100.0%20

Source: DRF 

Of the 47,197,405 housing units visited in NRFU, 60.9 percent were found to be occupied.  An 
additional 30 percent were vacant housing units, 8.5 percent were marked to be deleted, and 0.5 
percent were considered unresolved.   

One research question asks for the number of times that NRFU enumerators were unable to complete 
an interview for a housing unit because the possible respondents refused to complete an interview.  
This information was captured on the back page of the EQ where enumerators were to mark the REF 
box on the EQ for refusals.  This appeared under the Interview Summary with a series of boxes that 
applied to other situations.  Figure 3 shows these data capture fields. 

Figure 3: Flags on the EQ to Report Certain Interview Characteristics 

   

                                                 
18 A data-defined person is a person who has at least two pieces of information to describe them; these responses could be a 
name containing at least three legal characters, a relationship, sex, age or date of birth, Hispanic origin, or race.   
 
19 See the Specification for the Linking of Enumerator Supplemental Forms and Assigning the 2010 Census Return 
Housing Unit Status (Barrett 2010) for information on how PP_HOUSING_STATUS was set. 

20 This column does not total 100.0% due to rounding. 
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Table 7 shows the number of housing units marked as refusals during the NRFU operation, by housing 
unit status.  This does not capture the number of times enumerators reported in the Record of Contacts 
section if an initial contact was a refusal. 

Table 7: Housing Units Reported as Refusals During NRFU 
Housing Unit Status Number of 

Housing Units 
Number of 

Refusals 
Refusal 

Percentage 
Occupied  28,756,540 310,450 1.1%
Vacant  14,175,704 24,791 0.2%
Delete   4,010,387 7,872 0.2%
Unresolved     254,774 8,554 3.4%
Total Housing Units 47,197,405 351,667 0.7%

 Source: DRF 
 

Of the 47,197,405 housing units in NRFU, there were 351,667 (0.7 percent) that were marked as a 
refusal on the questionnaire.  Of the housing units that had an unresolved status, 3.4 percent were 
flagged as refusals.  The higher refusal rate is an additional indication that the enumerator had 
difficulties completing these cases. 

The following sections explore occupied, vacant, and deleted housing units in more depth.   

5.1.1.2.1 Occupied Housing Units 

The 28,756,540 occupied housing units in NRFU were classified based on the reported population 
count of the housing unit (as captured in Item C from Figure 2): 

 1-49 = a ‘valid’ population count.  We instructed the enumerators to collect only person 
information for at most 49 people. 

 Blank, 0, 50-98=’invalid’ population count.  A population count in this range indicates an 
invalid population count for an occupied housing unit. 

 99 = population count unknown.  There are instances when an enumerator could confirm an 
address is occupied but was unable to collect any information about the number of people 
living or staying at that address.  Enumerators were instructed to give these housing units a 
population count of 99. 

 
Table 8 shows how often each of these three types of population counts was recorded in conjunction 
with a reported refusal.   
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Table 8: Types of Refusals for NRFU Occupied Housing Units 
Type of Population Count Number of 

Housing Units 
Percent 

Valid population count 182,863 58.9% 
Invalid population count     2,238 0.7% 
Unknown population count 125,349 40.4% 
Occupied Refusals 310,450 100.0% 
Source: DRF 

 
Table 8 shows that 58.9 percent of the refusals in NRFU had a valid population count, while 40.4 
percent had an unknown population count.   

5.1.1.2.2 Vacant Housing Units 

Table 6 showed that 14,175,704 housing units were determined to be vacant during NRFU.  There are 
two primary types of vacant housing units, as listed in Item A from the Interview Summary in Figure 
2.  The first type, called “regular” vacant, are those units that are normally occupied year-round but are 
for sale, for rent, or otherwise uninhabited on Census Day.  The second class of vacant units is called 
“usual home elsewhere” vacant, or UHEs.  Vacant housing units classified as UHEs might be occupied 
only on weekends or seasonally.  There are also housing units that were marked as both Regular and 
UHE vacant on the questionnaire.  Those vacant housing units were classified in this assessment as 
Vacant-Unknown.  Table 9 describes the distribution of vacant housing units among the three vacant 
categories. 

Table 9: Types of NRFU Vacant Housing Units 
Vacant Type Number of Housing Units  Percent
Regular 10,713,658 75.6%
Usual Home Elsewhere (UHE) 3,449,235 24.3%
Unknown 12,811 0.1%
Total Vacant Housing Units 14,175,704 100.0%
Source: DRF 

Table 9 reports that 75.6 percent of all vacant units were vacant-regular, while 24.3 percent were 
UHEs.  Only 0.1 percent were unknown.   
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5.1.1.2.3 Delete Housing Units 

Table 6 showed that 4,010,387 housing units were marked to be deleted during NRFU.  There are five 
classes of deletes, as seen in Item A of Figure 2:  

 Demolished/Burned Out/Cannot Locate,  
 Nonresidential,  
 Empty Mobile Home/Trailer Site, 
 Uninhabitable, and 
 Duplicate.   

If an enumerator indicated two or more delete classifications for an address, then it was coded as a 
Delete-Unknown.  Table 10 shows the distribution of deletes in NRFU. 

Table 10: Types of NRFU Delete Housing Units 
Delete Type Number of Housing Units  Percent
Demolished/Burned Out/Cannot Locate 1,550,941 38.7%
Nonresidential 658,485 16.4%
Empty Mobile Home/Trailer Site 413,205 10.3%
Uninhabitable 807,058 20.1%
Duplicate 559,023 13.9%
Delete Unknown 21,675 0.5%
Total Deleted Housing Units 4,010,387 100.0%21

Source: DRF 

The majority of deletes (38.7 percent) were classified as housing units that were demolished, burned 
out, or could not be located.  An additional 20.1 percent were classified as uninhabitable, 16.4 percent 
were classified as nonresidential, and 13.9 percent were a duplicated address of another housing unit.  
Empty Mobile Home/Trailer Sites accounted for 10.3 percent of all deletes.  A unique classification 
could not be determined for 0.5 percent of the deletes. 

5.1.1.3 Interview Completion and Case Check-in  

Section 5.1.1.3 presents information about when NRFU cases were completed in the field and when 
they were checked-in by the office.  These results answer the research questions regarding how the 
planned start and finish dates for the NRFU operation compared to the actual start and finish dates, and 
how the accumulation of outcomes changed over time. 

 

                                                 
21 This column does not total 100.0% due to rounding. 
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5.1.1.3.1 Interview Completion Dates 

The NRFU operation was officially scheduled to begin on May 1, 2010.  Training for the majority of 
enumerators was conducted from April 25th to April 29th.22  A small number of areas started NRFU 
prior to May 1 due to the need to enumerate certain areas of the country earlier.  These were primarily 
areas with a large number of college students in off-campus housing, who might have moved out by 
May 1st because their semester had ended but who should have been counted at that residence.  There 
are no data available to identify the areas that implemented Early NRFU or Early Early NRFU.   

Completion results use the dates reported by the enumerator or CL in the Certification section of the 
EQ, which should best reflect the actual date that an interview was completed.  Figure 4 shows the 
Certification section of the EQ.   

Figure 4: Enumerator Certification Section of the EQ 

 

If the enumerator provided a valid date of completion, then that date was used for the subsequent 
tables.  However, if the enumerator’s date fields were invalid or blank, and the CL certification dates 
were valid, then the CL dates were used as the date of completion.  Table 11 shows the distribution of 
completed cases by week.   

                                                 
22 Training will be discussed in depth in section 5.3. 
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Table 11: NRFU Housing Units Completed By Week23 
Week Housing Units 

Completed 
Percent Cumulative 

Percent 
4/01 - 4/03 8,522 <0.1% <0.1%
4/04 - 4/10 21,649 <0.1% 0.1%
4/11 - 4/17 35,633 0.1% 0.1%
4/18 - 4/24 42,776 0.1% 0.2%
4/25 - 4/30 897,485 1.9% 2.1%
5/01 - 5/08        Start of NRFU 10,488,338 22.2% 24.4%
5/09 - 5/15 9,799,293 20.8% 45.1%
5/16 - 5/22 8,853,582 18.8% 63.9%
5/23 - 5/29 6,809,268 14.4% 78.3%
5/30 - 6/05 4,452,359 9.4% 87.7%
6/06 - 6/12 3,240,081 6.9% 94.6%
6/13 - 6/19 1,592,457 3.4% 98.0%
6/20 - 6/26 642,469 1.4% 99.3%
6/27 - 7/03 142,321 0.3% 99.6%
7/04 - 7/10         End of NRFU 16,841 <0.1% 99.7%
7/11 - 7/17 4,437 <0.1% 99.7%
7/18 - 7/24 4,144 <0.1% 99.7%
7/25 - 7/31 3,690 <0.1% 99.7%
8/01 - 8/07 19,080 <0.1% 99.7%
8/08 - 8/14 16,548 <0.1% 99.8%
8/15 - 8/21 12,897 <0.1% 99.8%
8/22 - 8/28 8,763 <0.1% 99.8%
8/29 - 9/04 1,649 <0.1% 99.8%
Missing/Out of Range 83,123 0.2% 100.0%
Total Housing Units  47,197,405 100.0%24 100.0%

Source: DRF and AUX 

Table 11 shows that approximately three-fourths of the NRFU workload was completed in the month 
of May. There were still some late returns being completed in July after the official end date of       
July 10th.  This was partly due to one LCO that had to rework all of their NRFU cases due to concerns 
of LCO-wide falsification; as a result, they worked on NRFU through July and were the last LCO to 
complete their  work. 

The cases in early April could have been Early NRFU cases or Early Early NRFU cases, but also could 
be cases worked in UE that we incorrectly categorized as NRFU cases, or cases worked in ETL that 

                                                 
23 Some rows in the table do not contain seven days.  This is to show the start and end dates of the operation. 

24 This column does not total 100.0% due to rounding. 
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used the incorrect form type.  The spike in the number of cases worked in August likely reflects 
incorrect op codes being used for cases in the NRFU Residual or VDC workload.   

Of the entire NRFU universe, 0.2 percent of cases were either missing a date in the Certification 
section, the date written was before April 1, or the date was after September 4th.  Dates could have 
been captured incorrectly due to handwriting and legibility issues inherent in using a paper 
questionnaire.  All data collection activities had to be completed by August 25th so questionnaires 
could arrive in time to data capture centers to be processed.   

Figure 5, Table 12, Table 13, and Table 14 show the number of occupied, vacant, and deleted housing 
units completed each week.   

Figure 5: Cumulative Percent Occupied, Vacant, and Delete Completed NRFU Cases by Day 

 
Source: DRF and AUX 
 
All three statuses were completed at about the same rate each week.  The vacant housing units were 
completed slightly faster than the occupied or deleted housing units.  For instance, by the end of the 
week of May 16th, 66.0 percent of the vacant housing units were completed while only 62.9 percent of 
the occupied housing units and 63.5 percent of the delete housing units were completed.   
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Table 12: NRFU Occupied Housing Units Completed By Week25 
Week Housing Units 

Completed 
Percent Cumulative 

Percent 
4/01 - 4/03 5,225 <0.1% <0.1%
4/04 - 4/10 13,491 <0.1% 0.1%
4/11 - 4/17 25,797 0.1% 0.2%
4/18 - 4/24 29,613 0.1% 0.3%
4/25 - 4/30 529,967 1.8% 2.1%
5/01 - 5/08, Start of NRFU 6,273,473 21.8% 23.9%
5/09 - 5/15 5,867,258 20.4% 44.3%
5/16 - 5/22 5,344,862 18.6% 62.9%
5/23 - 5/29 4,130,098 14.4% 77.3%
5/30 - 6/05 2,744,785 9.5% 86.8%
6/06 - 6/12 2,079,313 7.2% 94.0%
6/13 - 6/19 1,069,893 3.7% 97.8%
6/20 - 6/26 448,288 1.6% 99.3%
6/27 - 7/03 104,162 0.4% 99.7%
7/04 - 7/10, End of NRFU 12,470 <0.1% 99.7%
7/11 - 7/17 2,928 <0.1% 99.7%
7/18 - 7/24 2,780 <0.1% 99.7%
7/25 - 7/31 2,367 <0.1% 99.8%
8/01 - 8/07 10,825 <0.1% 99.8%
8/08 - 8/14 9,965 <0.1% 99.8%
8/15 - 8/21 7,948 <0.1% 99.9%
8/22 - 8/28 5,450 <0.1% 99.9%
8/29 - 9/04 1,012 <0.1% 99.9%
Missing/Out of Range 34,570 0.1% 100.0%
Total Occupied Housing Units 28,756,540 100.0%26 100.0%
Source: DRF and AUX 
  

                                                 
25 Some rows in the table do not contain seven days.  This is to show the start and end dates of the operation. 

26 This column does not total 100.0% due to rounding. 
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Table 13: NRFU Vacant Housing Units Completed By Week27 
Week Housing Units 

Completed 
Percent Cumulative 

Percent 
4/01 - 4/03 2,376 <0.1% <0.1%
4/04 - 4/10 6,227 <0.1% 0.1%
4/11 - 4/17 8,069 0.1% 0.1%
4/18 - 4/24 10,483 0.1% 0.2%
4/25 - 4/30 277,856 2.0% 2.2%
5/01 - 5/08, Start of NRFU 3,270,716 23.1% 25.2%
5/09 - 5/15 3,064,989 21.6% 46.8%
5/16 - 5/22 2,719,735 19.2% 66.0%
5/23 - 5/29 2,064,452 14.6% 80.6%
5/30 - 6/05 1,295,926 9.1% 89.7%
6/06 - 6/12 869,206 6.1% 95.9%
6/13 - 6/19 388,587 2.7% 98.6%
6/20 - 6/26 140,129 1.0% 99.6%
6/27 - 7/03 26,404 0.2% 99.8%
7/04 - 7/10, End of NRFU 2,500 <0.1% 99.8%
7/11 - 7/17 1,027 <0.1% 99.8%
7/18 - 7/24 857 <0.1% 99.8%
7/25 - 7/31 831 <0.1% 99.8%
8/01 - 8/07 5,204 <0.1% 99.9%
8/08 - 8/14 4,828 <0.1% 99.9%
8/15 - 8/21 3,747 <0.1% 99.9%
8/22 - 8/28 2,505 <0.1% 99.9%
8/29 - 9/04 486 <0.1% 99.9%
Missing/Out of Range 8,564 0.1% 100.0%
Total Vacant Housing Units 14,175,704 100.0% 100.0%
Source: DRF and AUX 
 
  

                                                 
27 Some rows in the table do not contain seven days.  This is to show the start and end dates of the operation. 
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Table 14: NRFU Delete Housing Units Completed By Week28 
Week Housing Units 

Completed 
Percent Cumulative 

Percent 
4/01 - 4/03 860 <0.1% <0.1%
4/04 - 4/10 1,784 <0.1% 0.1%
4/11 - 4/17 1,550 <0.1% 0.1%
4/18 - 4/24 2,418 0.1% 0.2%
4/25 - 4/30 83,686 2.1% 2.3%
5/01 - 5/08, Start of NRFU 881,929 22.0% 24.2%
5/09 - 5/15 820,302 20.5% 44.7%
5/16 - 5/22 752,467 18.8% 63.5%
5/23 - 5/29 586,965 14.6% 78.1%
5/30 - 6/05 393,759 9.8% 87.9%
6/06 - 6/12 278,578 6.9% 94.9%
6/13 - 6/19 127,275 3.2% 98.0%
6/20 - 6/26 49,955 1.2% 99.3%
6/27 - 7/03 10,517 0.3% 99.5%
7/04 - 7/10, End of NRFU 1,709 <0.1% 99.6%
7/11 - 7/17 450 <0.1% 99.6%
7/18 - 7/24 481 <0.1% 99.6%
7/25 - 7/31 461 <0.1% 99.6%
8/01 - 8/07 2,833 0.1% 99.7%
8/08 - 8/14 1,659 <0.1% 99.7%
8/15 - 8/21 1,127 <0.1% 99.8%
8/22 - 8/28 757 <0.1% 99.8%
8/29 - 9/04 141 <0.1% 99.8%
Missing/Out of Range 8,724 0.2% 100.0%
Total Delete Housing Units 4,010,387 100.0%29 100.0%
Source: DRF and AUX 

5.1.1.3.2 Check-in  

Completion Dates Compared to PBOCS Check-in Data 

The previous tables presented data from the DRF and AUX files that reflect when cases were 
completed in the field.  Once a NRFU case was completed by an enumerator and reviewed by the CL, 
it was sent to the LCO to be checked in to PBOCS.  The timing of when cases were checked into 
PBOCS is important because those check-in data were used to create the RI assignments.   

                                                 
28 Some rows in the table do not contain seven days.  This is to show the start and end dates of the operation. 

29 This column does not total 100.0% due to rounding. 
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See Figure 6 for the difference in the percentage of cases completed in the field and the percentage 
checked into PBOCS.  The solid line represents the completion rates shown before in Figure 5.    

Figure 6: Time Between Completion of NRFU Cases and Office Check-in  

 
Source: DRF, AUX, and DMD C&P 

Due to issues with PBOCS, a large backlog was created at check-in, as shown in Figure 6.  The largest 
estimated amount of backlog was on May 21st.  On May 21st, 62 percent of the NRFU cases were 
completed while only 27 percent of the NRFU workload was checked in to PBOCS.  The backlog did 
not get below five percent until June 8th.  The estimated check-in backlog peaked at nearly 12 million 
cases during the last week of May.   However, the estimated backlog was almost entirely cleared by the 
end of the first week in June. 

The PBOCS check-in backlog created an inaccurate picture while monitoring NRFU production of the 
number of cases actually completed by enumerators. 

Determining Expected Check-in Goals 

Cumulative check-in data were used to monitor progress daily, during the course of the operation. We 
compared cumulative check-in data against expected check-in goals, determined during NRFU 
planning. Census created daily check-in goals for NRFU based on experience gained from Census 
2000 and intercensal tests.  As discussed further on the next page of this section, 2010 NRFU check-in 
significantly exceeded check-in goals.      
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Figure 7:  2010 Expected Check-in based on Census 2000 and Intercensal Tests –  
Compared to 2010 Actual Check-in 

 
Source: 2000, 2004, 2006, and 2010 DMD C&P  
Source: 2010 FLD Expected Check-in Goals 

Figure 7 compares 2010 NRFU actual and expected check-in, in addition to actual check-in from 
Census 2000 and the intercensal tests. The figure shows that 2010 NRFU check-in more closely 
mirrored Census 2000 check-in than 2010 expected check-in.  The expected check-in - closely based 
on observations from the intercensal tests - proved to be under-ambitious for the 2010 Census.  Similar 
to Census 2000, NRFU generally finished early and, on a national level, check-in exceeded 90 percent 
by the sixth week of the operation.      

Actual Check-in compared with Expected Check-in 

NRFU production - scheduled May 1 to July 10 - started on time and finished a day early on July 9 
with the exception of one LCO.  Figure 8 depicts the cumulative percent of NRFU questionnaires 
checked-in daily compared to the expected check-in rates at the national level.   
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Figure 8: Percent of Actual NRFU Cases Checked-In Compared to Expected 

 
Source: DMD C&P 

Initially, actual check-in was lower than expected, however, by the end of May actual check-in started 
to reach and exceed expected goals.  The discrepancy between actual check-in and expected check-in 
observed in May is in part due to the backlog in check-in experienced throughout the LCOs.  The 
incremental flat lines in the expected percent complete represent weekends.  Although work continued 
over the weekend, all NROs were budgeted on a 5-day calendar, and so the expected line does not 
include any additional progress for the weekends. 

Table 15 summarizes NRFU check-in by week at the national level.   
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Table 15: Distribution of NRFU Questionnaires Checked-in by Week  

Week Date 
Cumulative 

Number of EQs 
Checked-in 

Cumulative 
Percent of EQs 

Checked-in 

Expected 
Percent of EQs 

Checked-in 

1 May 1 – May 7* 217,116 0.45% 10.0%

2 May 8 – May 14 7,166,390 15.3% 22.5%

3 May 15 - May 21 12,828,983 27.4% 37.0%

4 May 22 - May 28 24,735,536 52.8% 52.0%

5 May 29 - June 4 36,507,785 77.8% 65.0%

6 June 5 - June 11 42,792,935 91.2% 76.5%

7 June 12 - June 18** 44,978,045 95.6% 86.5%

8 June 19 - June 25 46,911,002 99.4% 95.0%

9 June 26 - July 2 47,221,994 100.0% 98.5%

10 July 3 - July 9 47,234,591 100.0% 99.9%

11 July 10 - July 16 47,234,791 100.0% 100.0%

12 July 17 - July 23 47,233,318 100.0% 100.0%

13 July 24 - July 30 47,235,198 100.0% 100.0%

Source: DMD C&P 
*   Check-in is as of 05/06/10.  Data as of 05/07/10 were not available.  
** Check-in is as of 06/16/10.  Data as of 06/18/10 were not available. 

By the end of the fourth week of the operation, over 50 percent of NRFU cases had been checked in, at 
the national level.  At the end of week 7, more than 95 percent of cases had been checked in, and by 
the end of week 10, all LCOs had finished NRFU with the exception of one.  The final LCO finished 
NRFU by the end of week 13 on July 29.  

5.1.1.3.3 LCO Completion 

There were 494 total LCOs.  Figure 9 illustrates when LCOs finished NRFU by day.  The bars in the 
chart represent the cumulative number of LCOs completed by day and correspond to the left y-axis.  
The dark line represents the cumulative percent of LCOs completed by day and corresponds to the 
right y-axis. 
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Figure 9: Dates LCOs Finished NRFU, Cumulatively by Day 

 

Source: DMD C&P 

Individual LCOs started to finish NRFU as early as June 5 and by June 24, more than two weeks 
before the baseline end date, more than half of the LCOs were 100 percent checked in.   

Table 16 groups LCOs in ranges based on when they finished NRFU in relation to the baseline finish 
date of July 10.  

Table 16: LCOs Check-In Completion by Week  

Completion Relative to 
Baseline Finish 

Number 
of LCOs  

Percent 
of LCOs 

Cumulative 
Number of 

LCOs 

Cumulative 
Percent of 

LCOs
4 weeks or more Ahead  55 11.1% 55 11.1%

3 Weeks Ahead 92 18.6% 147 29.8%

2 Weeks Ahead 184 37.3% 331 67.0%

1 Week Ahead 148 30.0% 479 97.0%

1 – 6 days Ahead 14 2.8% 493 99.8%

Baseline Finish (July 10) 0 0% 493 99.8%
Note: The last LCO finished late on July 30. 
Source: DMD C&P 

Cumulatively, 67 percent of the LCOs were finished two weeks or more ahead of schedule, and 97.0 
percent of the LCOs were finished one week or more ahead of schedule.  The majority of the LCOs 
finished NRFU ahead of schedule, taking fewer than the budgeted number of days to complete the 
operation.   
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Figure 10 shows a distribution of the durations that the LCOs took to complete the operation.  
Although the operation was budgeted on a 5-day calendar and scheduled on a 6-day calendar, the data 
below are on a 7-day calendar due to limitations in the analysis method used.  Durations were 
calculated by subtracting the start date of NRFU (May 1) from the last day that cases were checked in 
for that LCO. 

Figure 10: Duration of NRFU (in Days) by LCOs  

 

Source: DMD C&P 

The baseline schedule for conducting NRFU was May 1 through July 10 (71 days on a 7-day calendar).  
The average LCO completed NRFU in 53 days on a 7-day calendar.   

5.1.1.4 Interview Characteristics 

The following section presents some paradata about the interviews with NRFU respondents, including 
the language in which the interviews were conducted, the number of contacts that enumerators made to 
enumerate a housing unit, and the type of respondents who completed NRFU interviews.    

5.1.1.4.1 Language 

As seen in Figure 11, the EQ asked enumerators to record the language in which the majority of an 
interview was conducted via checkboxes for English and Spanish, the two most common languages, as 
well as Other.   
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Figure 11: Language Section of the EQ 

 

Other languages were to be indicated using the number assigned to them on the Language 
Identification Flashcard (shown in Appendix C).  There were 51 languages officially supported and 
identified on the Language Identification Flashcard.  Table 17 shows the top five languages in which 
NRFU interviews were conducted.   

Table 17: Top Five Languages in which NRFU Interviews were Conducted 
Language Total Percent
English 43,656,556 92.5%
Spanish 1,970,493 4.2%
Chinese  40,137 0.1%
Russian 12,335 <0.1%
Korean 11,688 <0.1%
All other languages 61,536 0.1%
Multiple languages indicated 68,487 0.1%
Unknown 1,376,173 2.9%
Total Housing Units 47,197,405 100.0%30

Source: DRF and AUX 

English was the most common language spoken, accounting for 92.5 percent of all NRFU interviews.  
Spanish was spoken for 4.2 percent of NRFU interviews, Chinese was spoken for 0.1 percent of 
interviews, and both Russian and Korean were spoken less than 0.1 percent of the time.  The top five 
languages after English (Spanish, Chinese, Russian, Korean, and Vietnamese) are the same five 
languages into which the language fulfillment program31 translated questionnaires.   

Of the 1,970,493 NRFU interviews conducted in Spanish, 747,081 (37.9 percent) of those were 
interviews conducted in Puerto Rico.   

An additional three rows are shown at the bottom of Table 17.  The ‘All other languages’ row 
condenses the 45 additional languages that are on the Language Identification flashcard.  The 
distribution of those languages is provided in Appendix D.  The ‘Multiple languages indicated’ row 
reflects the interviews where both the English and Spanish boxes were marked, or where one of those 
boxes was marked and a number was also written in to indicate a different language from the flashcard.  

                                                 
30 This column does not total 100.0% due to rounding. 

31 The language fulfillment program consisted of the questionnaires that were available in English, Spanish, Chinese, 
Russian, Korean, and Vietnamese that respondents could obtain if they called the Telephone Questionnaire Assistance 
phone number and requested a form in those languages.  
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We do not know if this was intended to indicate that the interview took place using a mix of languages 
(or at different points of time with different respondents) or if it reflects an error by the enumerator.  
More interviews fit that description (68,487 interviews) than for any single language besides English 
and Spanish.   

Additionally, the language of interview was unknown for 2.9 percent of all NRFU interviews.  This is 
a sizable number of interviews and could influence the distribution of languages if this information had 
been recorded.   

Appendix D shows the distribution of all languages in which a NRFU interview was conducted.    

5.1.1.4.2 Record of Contact 

The following tables document how many times an enumerator had to contact a housing unit before a 
completed interview was obtained.  Enumerators were told not to contact an address more than six 
times and there was only space to record six contacts, but that does not guarantee they did not make 
more than six contacts.  There were also some experimental EQs used only during NRFU that had 
either four or five spaces provided for enumerators in the Record of Contact section, instead of six.  
We did not distinguish those questionnaires in our analysis here.  A full discussion of those 
questionnaires and the use of the Record of Contact boxes can be found in the Nonresponse Followup 
Contact Strategy Experiment Final Report (Compton, 2011). 

If no one answered the door at a housing unit, enumerators were instructed to leave a Notice of Visit 
form (shown in Appendix E).  For each attempted contact to an address, the enumerator was supposed 
to write the month and day of the contact, the time of day, and what the outcome of the visit was, as 
well as whether the attempt was in person or over the telephone, as seen in Figure 12.   

Figure 12: Enumerator Record of Contact Section of the EQ 

 

Not all information needed to be filled in to be counted as a contact for this assessment.  For a contact 
to be counted as valid, a space in the Record of Contact section had to have a mark in one of five 
boxes: the Personal visit box, Telephone visit box, Outcome box, Day, or Month of contact.  For the 
first Record of Contact space, the Personal visit box was already filled in so one of the other three key 
boxes had to be marked in that space in order for it to qualify as a contact.  These criteria were 
established by the authors of the Nonresponse Followup Contact Strategy Experiment Final Report and 
are discussed in more detail in that report.  We used the same criteria in this assessment to be 
consistent and comparable across reports. 
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The first contact to a housing unit by NRFU enumerators was required to be a personal visit but they 
were trained in how to conduct telephone interviews and were allowed to use that mode for subsequent 
contacts. Enumerators could leave their phone number on the Notice of Visit and encourage 
respondents to call them back, acquire a phone number from a cooperative respondent who could not 
complete an interview at that time, or acquire a phone number from a neighbor or other knowledgeable 
source.    
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Table 18 shows the distribution of the number of contacts made to a housing unit in order to obtain a completed interview.  The first column 
contains all 47,197,405 housing units in NRFU.  Subsequent columns look strictly at housing units by their final occupancy status.32  
Dummy returns do not have any information available on the Record of Contact and are reflected in the row for ‘Unknown’ number of 
contacts.  They are the only returns represented in that row.   

Table 18: Number of Contact Attempts Made to NRFU Housing Units 
Number of 
Contact 
Attempts 

Overall 
Contact 

Attempts 

Overall 
Percent 

Occupied 
Count 

Attempts 

Occupied 
Percent 

Vacant 
Count 

Attempts 

Vacant 
Percent 

Delete 
Count 

Attempts 

Delete 
Percent 

033 194,788 0.4% 26,833 0.1% 15,162 0.1% 122,320 3.1%
1 19,468,931 41.3% 11,143,912 38.8% 5,787,422 40.8% 2,415,823 60.2%
2 11,711,051 24.8% 6,708,508 23.3% 4,080,491 28.8% 873,095 21.8%
3 7,727,427 16.4% 5,026,232 17.5% 2,329,747 16.4% 344,883 8.6%
4 4,198,759 8.9% 2,865,757 10.0% 1,170,460 8.3% 149,696 3.7%
5 1,719,824 3.6% 1,278,096 4.4% 386,103 2.7% 50,632 1.3%
6 2,160,888 4.6% 1,693,182 5.9% 404,602 2.9% 53,938 1.3%
Unknown 15,737 <0.1% 14,020 <0.1% 1,717 <0.1% 0 0.0%
Total Housing 
Units 47,197,405 100.0% 28,756,540 100.0% 14,175,704 100.0% 4,010,387 100.0%

Source: DRF and AUX 

Of the 47,197,405 housing units in NRFU, 41.3 percent of them were contacted only one time.  In NRFU, 3.6 percent of the housing units 
were contacted five times, but 4.6 percent were contacted six times.  This could happen if an enumerator recorded contacts 1 through 5 but 
then left the sixth space blank until they were able to complete an interview.  Six is the maximum number of contacts we can report, even 
though that address could have been contacted more than six times. 

                                                 
32 Housing units with an unresolved status are reflected in the “All Housing Units” column but are not reported in their own column.   

33 Cases with zero contacts reflect the number of cases that did not meet our criteria for documenting a valid record of contact.   
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Comparing the columns in Table 18 that contain the universes of occupied, vacant, and deleted housing units, the deleted housing units were 
much more likely to only require one contact (60.2 percent of the time).  They also have the highest percentage of cases that purportedly 
received zero contacts (3.1 percent).  Occupied housing units had the highest percentage of cases requiring six contacts (5.9 percent).   

Enumerators could contact an address either in person or over the telephone (after the first personal visit).  Table 19 shows the distribution 
of contacts for telephone calls.   

Table 19: Number of Telephone Contact Attempts Made to NRFU Housing Units34 
Number of 
Telephone 
Contact 
Attempts 

Overall 
Contact 

Attempts 

Overall 
Percent 

Occupied 
Count Attempts 

Occupied 
Percent 

Vacant 
Count 

Attempts 

Vacant 
Percent 

Delete 
Count 

Attempts 

Delete 
Percent 

0 41,599,740 88.1% 25,501,989 88.7% 12,172,461 85.9% 3,689,718 92.0%
1 4,550,748 9.6% 2,587,856 9.0% 1,666,546 11.8% 280,428 7.0%
2 749,903 1.6% 464,352 1.6% 252,510 1.8% 30,748 0.8%
3 234,752 0.5% 158,521 0.6% 67,729 0.5% 7,697 0.2%
4 39,996 0.1% 25,892 0.1% 12,463 0.1% 1,490 <0.1%
5 6,529 <0.1% 3,910 <0.1% 2,278 <0.1% 306 <0.1%
Unknown 15,737 <0.1% 14,020 <0.1% 1,717 <0.1% 0 0.0%
Total Housing 
Units 

47,197,405 100.0% 28,756,540 100.0% 14,175,704 100.0% 4,010,387 100.0%

Source: DRF and AUX 

Overall, more than eleven percent of the NRFU universe was contacted at least once by telephone.  Housing units that were found to be 
vacant were the most likely to incorporate a telephone contact.  This could be a result of calling real estate agents or property management 
offices.  Because the first record of contact was pre-filled on the EQ as a personal visit, it was not possible to record six telephone contacts 
(and procedurally should not have happened).  

                                                 
34 Some columns do not total 100.0% due to rounding. 
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Table 20 shows the distribution of personal visit contacts made to housing units in NRFU.  As shown in Figure 12, the first record of contact 
was pre-filled as a personal visit.  Housing units reported in Table 20 to have zero personal contacts are those that did not fill in enough 
information on the EQ to meet our criteria for a contact.    

Table 20: Number of Personal Contact Attempts Made to NRFU Housing Units35 
Number of 
Personal 
Contact 
Attempts 

Overall 
Contact 

Attempts 

Overall 
Percent 

Occupied 
Count Attempts 

Occupied 
Percent 

Vacant 
Count 

Attempts 

Vacant 
Percent 

Delete 
Count 

Attempts 

Delete 
Percent 

0 230,155 0.5% 48,005 0.2% 26,246 0.2% 124,843 3.1%
1 22,959,369 48.6% 12,942,737 45.0% 7,180,956 50.7% 2,697,094 67.3%
2 10,801,778 22.9% 6,500,198 22.6% 3,542,247 25.0% 718,193 17.9%
3 7,274,990 15.4% 4,892,840 17.0% 2,065,528 14.6% 292,624 7.3%
4 3,232,718 6.8% 2,273,196 7.9% 842,741 5.9% 106,860 2.7%
5 1,393,190 3.0% 1,066,650 3.7% 284,071 2.0% 38,143 1.0%
6 1,289,468 2.7% 1,018,894 3.5% 232,198 1.6% 32,630 0.8%
Unknown 15,737 <0.1% 14,020 <0.1% 1,717 <0.1% 0 0.0%
Total Housing 
Units 

47,197,405 100.0% 28,756,540 100.0% 14,175,704 100.0% 4,010,387 100.0%

Source: DRF and AUX 

Housing units classified as delete had the highest percentage of cases with zero personal contacts, which indicates a lack of data in the 
Record of Contact section of the EQ for those cases.  Housing units classified as occupied were the most likely to require more than two 
personal visits.    

Table 21 shows what mode the presumed last contact was with a housing unit.  Enumerators had been trained on conducting telephone 
interviews and were allowed to use that mode when available.  Cases with an unknown final contact either had zero contacts identified, were 
dummy returns, or did not mark the checkbox to distinguish if it was an in-person visit or a telephone visit for the last box utilized in the 
record of contact section.   

                                                 
35 Some columns do not total 100.0% due to rounding. 
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Table 21: Type of Final Contact for Housing Units in NRFU, by Housing Unit Status36 
 Total Cases Occupied Vacant Delete 
Final Contact Totals Percent Total Percent Total Percent Total Percent 
Personal Visit 40,345,456 85.5% 24,808,778 86.3% 11,853,459 83.6% 3,486,570 86.9%
Telephone 4,556,475 9.7% 2,510,124 8.7% 1,744,119 12.3% 285,972 7.1%
Unknown 2,295,474 4.9% 1,437,638 5.0% 578,126 4.1% 237,845 5.9%
Total Housing 
Units 

47,197,405 100.0% 28,756,540 100.0% 14,175,704 100.0% 4,010,387 100.0%

Source: DRF and AUX 

Table 21 reports that the final mode of contact was in person in 85.5 percent of all NRFU cases.  An additional 9.7 percent were completed 
by telephone and 4.9 percent of cases had an unknown mode as the final contact.  Vacant housing units had the largest percentage of final 
contacts done over the telephone.  The high telephone rate could be attributed to vacant housing units that were for sale or rent where the 
enumerator contacted a realtor to verify the housing unit as vacant. 

5.1.1.4.3 Type of Respondent 

To complete a questionnaire for an address, an enumerator was instructed to interview a household member who lived at the address on 
April 1, 2010.  Household members are preferred respondents because they can generally provide more information about the household 
than neighbors or another proxy.  If a household member that lived at the address on April 1, 2010 was not available, or if the housing unit 
was vacant or flagged for deletion, then the enumerator could interview a proxy.  

A proxy is someone who provides information about the NRFU address but is not a member of the NRFU household.  NRFU enumerators 
should only have spoken with a proxy respondent if they were unable to talk to a household member. There are two types of proxy 
respondents.  The first type of proxy is a household respondent that moved into the address after April 1, 2010.  The second type is a 
neighbor or someone else who is informed about the status of the address on April 1, 2010.   

On the last page of the EQ, enumerators were to identify who the respondent was for the interview, as seen in Figure 13.  Questions R1 and 
R2 were to be used for a possible reinterview at that address.  Question R3 indicates whether the respondent was a household member on 

                                                 
36 Some columns do not total 100.0% due to rounding. 
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April 1 or a proxy respondent.  The category under R3 labeled “Household member – Moved in after April 1, 2010” represents proxy 
respondents who are called “in-movers”.   

Figure 13: Respondent Information Section of the EQ 

 

Table 22 shows the type of respondents for housing units interviewed during the NRFU operation, by housing unit status.  Housing units 
with an unresolved status are included in the total but are not reported separately.   
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Table 22: Type of Respondent for NRFU Interviews, By Housing Unit Status 
 Total Cases Occupied Vacant Delete

Respondent Type Total Percent Total Percent Total Percent Total Percent
Household Member 22,276,261 47.2% 21,770,449 75.7% 267,988 1.9% 227,426 5.7%
Unknown Type     484,392 1.0% 153,961 0.5% 80,115 0.6% 188,283 4.7%
All Proxy  24,436,752 51.8% 6,832,130 23.8% 13,827,601 97.5% 3594678 89.6%
Proxy Types  

In-mover  1,186,835 2.5% 177,799 0.6% 994,018 7.0% 9,415 0.2%
Neighbor or other  23,246,937 49.3% 6,653,649 23.1% 12,831,439 90.5% 3,585,147 89.4%
Both marked 2,980 <0.1% 682 <0.1% 2,144 <0.1% 116 <0.1%

Total Housing Units 47,197,405 100.0% 28,756,540 100.0% 14,175,704 100.0% 4,010,387 100.0%
Source: DRF 

Information was collected for more than half of all the NRFU housing units by a proxy respondent – either someone who moved in after 
April 1 or a neighbor or other proxy (landlord, property manager, etc).  A neighbor or other proxy accounted for 49.3 percent of all 
respondents while in-mover proxies were 2.5 percent of all respondents.  Actual April 1 household members were 47.2 percent of all 
respondents.  There were an additional one percent of respondents who could not be categorized, either because the enumerator left this 
question blank or because the boxes were marked for being both a household member on April 1 and for being a proxy.   

We expect to have a large number of proxy respondents when looking at the entire 47,197,405 housing units in NRFU, because over a third 
of those cases were found to be either vacant or deletes (shown in Table 6), where it would theoretically not be possible to speak with a 
household member as the respondent.   

When looking strictly at occupied housing units, the percent of respondents who were household members increases to 75.7 percent, 
(compared to the overall 47.2 percent).  A proxy was the respondent for approximately 24 percent of all occupied interviews.  Housing units 
that were marked as vacant reported an April 1 household member as the respondent in 1.9 percent of the interviews, which is incompatible 
with our definitions of household members and vacant units.  Housing units that were marked for deletion reported an April1 household 
member in 5.7 percent of the cases.  This could be possible for housing units marked as duplicates but otherwise is incompatible with our 
definitions of household members and deleted units.    



67 

 

5.1.1.5 Characteristics of Occupied Housing Units 

The tables in this section will discuss characteristics of the occupied housing units that were 
interviewed during NRFU.  This section will include results on occupied housing units’ reported 
population count, answers to the undercount question, and answers to the overcount question.  
There is also a discussion of how enumerators presented the Residence Rule to respondents.      

5.1.1.5.1 Household Population Count 

After an address had been classified as occupied, the next piece of information collected was the 
number of people that live or stayed there.  This is called the population count.  The population 
count can be reported by looking at either:  

 the preliminary population count that the respondent stated at the beginning of the 
interview,  

 the number of data-defined persons (DDPs) on the form, or,  
 the enumerator-reported population count in Item C of the Interview Summary (seen in 

Figure 2), the final population count ascertained by the end of the interview by the 
enumerator.  That variable also captures information about whether a unit was known to 
be occupied, but had an unknown population count (POP 99 cases).   

The preliminary population count could undercount people if the respondent remembered to 
count some people as the interview progressed.  The number of DDPs could also undercount 
people if respondents did not want to provide the demographic information necessary for an 
individual to be data-defined.   

Table 23 shows the distribution of population count within occupied housing units contacted 
during NRFU using both the enumerator-reported population count and the number of data-
defined people.  The number of data-defined persons and enumerator-reported population count 
are reported because they are the two population counts that are used for assigning a housing unit 
status. 
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Table 23: Population Count of Housing Units found to be Occupied During NRFU37 
 Enumerator-Reported Data-defined People 
Population Count Number of 

Housing 
Units 

Percent Number of  
Housing Units 

Percent 

0 7,592 <0.1% 2,281,501 7.9%
1 8,017,024 27.9% 7,540,196 26.2%
2 7,617,370 26.5% 7,105,428 24.7%
3 4,736,534 16.5% 4,455,938 15.5%
4 4,063,824 14.1% 3,805,087 13.2%
5 2,209,082 7.7% 2,121,579 7.4%
6 855,809 3.0% 802,259 2.8%
7 396,434 1.4% 339,818 1.2%
8 174,781 0.6% 152,693 0.5%
9 80,346 0.3% 70,810 0.2%
10 42,658 0.1% 41,910 0.1%
11 – 15 42,443 0.1% 36,426 0.1%
16 – 20  2,916 <0.1% 2,194 <0.1%
21 – 30  1,521 <0.1% 427 <0.1%
31 – 40 366 <0.1% 130 <0.1%
41 – 49 793 <0.1% 124 <0.1%
50 – 97 2,128 <0.1% 20 <0.1%
98 (Delete)  453 <0.1% N/A38 N/A
99 (Unknown) 492,515 1.7% N/A N/A
Missing 11,951 <0.1% N/A N/A
Total Occupied Housing 
Units 

28,756,540 100.0% 28,756,540 100.0%

Source: DRF 

There are some population count values in Table 23 that do not make sense for occupied units; 
population counts of zero, population counts of 50 or higher (the census had set 49 as the 
maximum allowable reported number of people living in a housing unit), or population counts of 
98 (which indicated that the housing unit should be deleted).  On a paper questionnaire, it is 
possible to have conflicting pieces of information due to enumerator or data capture errors.  We 
report here the data as captured from the questionnaire. 

Table 23 shows that 7.9 percent of occupied housing units did not provide enough information 
about individuals for anyone to be flagged as a data-defined person.  There were 492,515 

                                                 
37 These columns do not total 100.0% due to rounding. 

38 Not Appplicable 
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housing units where the enumerator did not know the population count.  Table 24 reports how 
many of those were also marked as being refusals.   

Table 24: Unknown Population Counts in NRFU Occupied Housing Units 
Refusal Status Number of Housing Units Percent
Refusals 125,349 25.5%
Not a Refusal       367,166 74.5%
Unknown Population Counts  492,515 100.0%

Source: DRF 

Table 24 shows that 74.5 percent of the housing units with an unknown population count were 
not marked as refusals.   

Table 25 shows the number of continuation forms used to enumerate people at each address in 
NRFU.  The parent EQ only had space to roster five people in a household.  If more than five 
people lived at an address, then enumerators had to use a continuation form.  Continuation forms 
did not have any of the beginning or concluding questions printed on them; they only collected 
person-level data for up to five persons on each continuation form.   

Table 25: Number of Continuation Forms used per Address in NRFU 
Number of  
Continuation Forms 

Number of 
Housing Units 

Percent39 

0 27,272,458 94.8% 
1 1,443,038 5.0% 
2 37,911 0.1% 
3 2,356 <0.1% 
4 358 <0.1% 
5 126 <0.1% 
6 77 <0.1% 
7 63 <0.1% 
8 63 <0.1% 
9 80 <0.1% 
10 5 <0.1% 
11 3 <0.1% 
12 1 <0.1% 
13 1 <0.1% 
Total Occupied  
Housing Units 

28,756,540 100.0% 

Source: DRF 

 

                                                 
39 This column does not total 100.0% due to rounding. 
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Table 25 shows that the majority of housing units enumerated in NRFU (94.8 percent) did not 
utilize a continuation form.  If a housing unit had up to five people enumerated, a continuation 
form was not needed.  Housing units with six to 10 people enumerated would have required one 
continuation form.  Five percent of the occupied addresses required one continuation form.   

5.1.1.5.2 Undercount 

After the household roster and demographic characteristics were collected during the NRFU 
interview, the enumerator asked a series of questions that probed if anyone else might have been 
staying at the address on Census Day (Figure 14).  

Figure 14: Undercount Question Section of the EQ 

 

These questions are called undercount questions, because they attempt to identify housing units 
that might not have a complete roster.  Table 26 shows the frequency that each probe was 
marked with an affirmative answer, including one row for housing units that said ‘Yes’ to more 
than one of the probes.   
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Table 26: Distribution of Answers to the Undercount Probes at Occupied NRFU Housing 
Units 

Undercount Category Number of  
Housing Units 

Percent 

Only ‘No’ category marked   24,621,318 85.6% 
At least one category marked        433,397    1.5%40 

Babies only 51,350 0.2%
Foster children only 7,404 <0.1%
Any other relatives only 213,445 0.7%
Roommates only 43,690 0.2%
Any other nonrelatives only 51,859 0.2%
Anyone else staying on April 1 who 

had no permanent place to live only 
44,381 0.2%

Multiple categories marked 21,268 0.1%
Missing (All boxes blank) 3,701,825 12.9% 
Total Occupied Housing Units 28,756,540 100.0% 
Source: DRF 

Table 26 shows that the most successful probe was for “other relatives,” which 0.7 percent of 
occupied housing units answered affirmatively.  At least one undercount category was marked in 
1.5 percent of NRFU interviews with occupied housing units.  None of the boxes were marked in 
12.9 percent of the interviews.   

If the respondent answered ‘yes’ to any of the probes, the NRFU enumerator was to collect a 
maximum of two names for the people who were possibly undercounted, as shown in Figure 14.  
The enumerator was not supposed to open the questionnaire and add these individuals to the 
previously-collected household roster.  Instead, a followup telephone call to clarify the 
household roster was made to eligible housing units as part of the Coverage Followup Operation 
(Kostanich 2009).   

For all occupied housing units that gave a positive answer to an undercount category, Table 27 
shows how often the name fields were used at the end of the undercount question.  For this 
assessment, the name fields were not inspected for validity; any entry would have been captured 
as a valid name in the following tables. 

                                                 
40 The subcategories in this column do not total 1.5% due to rounding. 
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Table 27: Number of Undercount Names Reported when Any Undercount Category 
Marked in NRFU Occupied Housing Units 

Total Number of Names Total  Percent
Zero Names 26,593 6.1%
One Name 329,687 76.1%
Two Names 77,117 17.8%
Total Occupied Housing Units with Category Selected 433,397 100.0%
Source: DRF and AUX 

Table 27 reports that two names were provided for 17.8 percent of the housing units that 
positively marked an undercount category, while no names were provided for 6.1 percent of the 
housing units. 

Table 28 shows how often a name was provided to the enumerator for each specific undercount 
category. 
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Table 28: Number of Undercount Names Reported for Specific Undercount Category Marked in 
NRFU Occupied Housing Units 

Undercount Category with Number of Names Total  Percent41 
Babies only 
 Zero Names 4,721 9.2%
 One Name 39,381 76.7%
 Two Names 7,248 14.1%

Total  51,350 100.0%
Foster children only 
 Zero Names 1,154 15.6%
 One Name 4,447 60.1%
 Two Names 1,803 24.4%

Total  7,404 100.0%
Any other relatives only 
 Zero Names 7,003 3.3%
 One Name 167,707 78.6%
 Two Names 38,735 18.1%

Total  213,445 100.0%
Roommates only 
 Zero Names 4,288 9.8%
 One Name 34,916 79.9%
 Two Names 4,486 10.3%

Total  43,690 100.0%
Any other nonrelatives only 
 Zero Names 3,487 6.7%
 One Name 43,209 83.3%
 Two Names 5,163 10.0%

Total  51,859 100.0%
Anyone else only 
 Zero Names 2,647 6.0%
 One Name 36,608 82.5%
 Two Names 5,126 11.5%

Total  44,381 100.0%
Multiple 
 Zero Names 3,293 15.5%
 One Name 3,419 16.1%
 Two Names 14,556 68.4%

Total  21,268 100.0%
None42 
 Zero Names 28,306,428 99.9%
 One Name 13,965 <0.1%
 Two Names 2,750 <0.1%

Total  28,323,143 100.0%
Source: DRF and AUX  

                                                 
41 This column may not total 100.0% due to rounding. 
42 These numbers include both “Missing” and “Only ‘No’ category marked” rows from Table 26.   
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In Table 28, the “other relatives” category could be considered the most successful probe since 
only 3.3 percent of people who answered did not provide a name.  Respondents who indicated a 
foster child might have been undercounted were the least likely to provide a name; 15.6 percent 
of those cases did not provide a name.  Respondents who indicated multiple categories were the 
most likely to provide two names, 68.4 percent of the time.  There were also housing units that 
did not mark an undercount category but at least one name was still provided.  As mentioned 
earlier however, the names fields were not inspected for validity.   

5.1.1.5.3 Overcount  

The overcount question was asked for every person rostered on the EQ.  It was the last person-
level question and is shown in Figure 15. 

Figure 15: Overcount Question Section of the EQ 

 

Results of the overcount question are shown in Table 29.  The overcount question seeks to 
identify if a person might have been counted by the Census at an additional location.  To clarify 
these living situations, followup contacts were made in the Coverage Followup Operation to 
housing units that met eligibility criteria (Kostanich, 2009).  The universe in Table 29 is made up 
of all data-defined persons in occupied housing units.  There were 70,914,526 such people 
captured during NRFU.   
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Table 29: Overcount Category for Data-defined People in NRFU Occupied Housing units 
Overcount Category Number of People  Percent43

None 67,946,756   95.8% 
At least one category marked   2,967,770    4.2% 

College Housing only 232,415 0.3%
Military only 225,573 0.3%
Seasonal/Second Home only 1,122,113 1.6%
Child Custody only 678,426 1.0%
Jail or Prison only 33,056 <0.1%
Nursing Home only 28,651 <0.1%
Another Reason only 600,088 0.8%
Multiple Categories 47,448 0.1%

Total People in Occupied Housing Units  70,914,526 100.0% 
Source: DRF 

The vast majority of people (95.8 percent) did not indicate they lived or stayed anywhere else 
besides the NRFU address.  The most common positive reply to the overcount question was for a 
seasonal or second home, which described 1.6 percent of people.  An additional 1.0 percent of 
people stayed elsewhere for child custody and 0.8 percent stayed elsewhere for another 
undefined reason.  Both military reasons and college reasons were cited for 0.3 percent of 
people, while 0.1 percent reported more than one reason why they stayed somewhere else. 

5.1.1.5.4 “Who to Count” and Information Sheet Usage 

During every NRFU interview, the NRFU enumerator was instructed to give each respondent an 
Information Sheet, as past census tests have shown a need for a visual aid to assist the respondent 
in answering some of the questions in the NRFU interview.  The Information Sheet used in the 
2010 Census included information about confidentiality, who to include in the housing unit, 
relationship categories, Hispanic origin categories, and race categories.  The Information Sheet 
(also referred to as the flashcard) can be found in Appendix E.  When the enumerator asked the 
respondent how many people lived in the housing unit, they were to direct the respondent to read 
the “Who To Count on April 1st” section of the Information Sheet, which summarized the census 
residence rule and situations.   

                                                 

43 The subcategories do not total 4.2% due to rounding. 
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Figure 16:  “Who to Count” Section of the Information Sheet 

 
 
Census Bureau enumerator procedures instructed the enumerator to:  

1. Hand the Information Sheet to the respondent at the beginning of the interview, and  
2. Read verbatim the text in Question S5 that says,  

“We need to count people where they live and sleep most of the time.  Please look at List 
A.  It contains examples of people who should and should not be counted at this place.  
Based on these examples, how many people were living or staying in this 
(house/apartment/mobile home) on April 1?” 

We used the following sources to analyze the use of the Information Sheet and the reading of the 
questionnaire verbatim: 

 NRFU Enumerator Debriefings  
o A debriefing questionnaire was completed by 18,432 NRFU enumerators at 

the completion of the NRFU operation.   
o The questionnaire covered a range of topics related to their work in the field, 

including the use of the Information Sheet.   
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 NRFU Crew Leader Debriefings 
o A debriefing questionnaire was completed by 1,650 NRFU CLs at the 

completion of the NRFU operation.   
o The questionnaire covered a range of topics related to their work in the field, 

including their observations of enumerators at the very beginning of the 
NRFU operation.   

 Crew Leader Observations of Enumerators 
o CLs were supposed to observe all enumerators on the job in the days after 

training ended.  This was to ensure that enumerators were following 
procedures and getting feedback early about any improvements they needed to 
make.   

o The CLs were to record results of an observation on a printed observation 
checklist.  The checklists were collected and shipped to NPC for data capture. 

 Trip reports by HQ observers 
o All HQ staff who traveled to observe operations in the field were required to 

write a report of their observations.   
o A few reports provided relevant anecdotes about the use of the Information 

Sheet and the verbatim reading of question text. 
 Behavior Coding of NRFU Stateside Enumerators 

o 204 audiotapes were collected of NRFU interviews and behavior coded by 
trained telephone center staff.  The sample of interviews was not intended to 
be a representative sample but a sample of convenience.   

o The audiotaping was done as part of research to identify problems with how 
enumerators ask questions and how respondents answer questions.    

 Observational Study of NRFU Enumerators in Puerto Rico 
o 18 NRFU interviews were observed in the San Juan, PR metropolitan area.   
o This observational study was specifically interested in the physical usage of 

the Information Sheet.    

All the above sources have possible bias inherent in them, notably that the enumerators were 
being observed and so might have been more attentive to following the field procedures than 
they otherwise would have been.    

Information Sheet Usage  

The first thing we looked at was how often the Information Sheet was given to respondents and 
utilized during the interview.  Enumerators who completed a debriefing questionnaire were given 
five options to describe the frequency of their actions: Always, Often, Sometimes, Rarely, and 
Never.   

For instance, when enumerators were asked on the debriefing questionnaire how often they gave 
respondents a copy of the Information Sheet, 75.2 percent of enumerators said ‘Always’ and 21.1 
percent said ‘Often’.   For the 1.5 percent who said ‘Rarely’ or ‘Never’, some reasons were 
because the interview was a telephone interview, or because they canvassed a large number of 
seasonal and vacant homes.  Other responses included, “Never gave respondents the 
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[Information Sheet] because I only had one and I basically explained the confidentiality,” and 
“Most people I interviewed were fully aware of everything on Info Sheet.”  Approximately 9.8 
percent of the enumerators reported that the “Who to count on April 1st” section of the 
Information Sheet was the section least likely to be read.  Sixty-eight percent of the enumerators 
report that respondents rarely or never had questions about the “Who to count on April 1st” 
section. 

When CLs were asked on the debriefing questionnaire how often enumerators handed the 
Information Sheet to respondents during their initial observations, 79.3 percent said enumerators 
‘Always’ handed it out while 0.6 percent said they ‘Never’ did.   

There were 273,798 initial observation checklists (conducted by the CL of their enumerators) 
that reported 2.2 percent of the observed enumerators failed to provide the Information Sheet to 
the respondent.    

The NRFU Behavior Coding study was an audio-taped study only, so we cannot know for sure 
how often an Information Sheet was handed to these respondents.  However, in the reading of the 
question, the “Who to Count” list (List A) was not referred to in 35 percent of cases.    

The results of the observational study in Puerto Rico reported that the Information Sheet was 
handed to the respondent in all 18 of the observed interviews.  In 10 of them, it was handed face-
up (with the confidentiality and ‘Who to Count’ information showing).    

There are also some anecdotal accounts of Information Sheet usage available from a handful of 
trip reports.  Some notable quotations include: 

 “The enumerators would rush through the interview and procedures quickly. Some 
did not provide the confidentiality information sheet or information to respondents. 
Others would provide the sheet and information but would not explain other 
information on the sheet, for example, the response options to questions on the 
reverse side.” (De la Cruz, 2010) 

 “One of the interviews was interesting because the respondent could not read. The 
enumerator read to him the confidentiality notice and all parts of the Info Sheet.” 
(Jackson, 2010) 

 “[One] enumerator never gave the respondent a flashcard at any point during the 
interview, which the CL pointed out after we had left.  [Another] enumerator 
conducted two phone interviews with respondents. He gave a brief overview of the 
confidentiality notice to each respondent and didn’t refer to the other lists in any 
way.”  (Heimel, 2010) 

Verbatim Reading of Text 

The second point we looked for was how often the wording in Question S5 was read verbatim as 
intended.  There is no information available from either the enumerator or CL debriefings to 
answer this.  The CL’s initial observation checklists only asked one overarching question about 
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how often questions were read as worded within an interview, not about the verbatim reading of 
individual questions.  Verbatim reading was also not a component of the observational study 
done in Puerto Rico.   

Trip reports by HQ observers offer some anecdotes about the verbatim reading of questions.  It 
should be noted, though, that observers often were not able to see the questionnaire as an 
interview progressed and many were not familiar with the exact text, so the commentary offered 
by trip reports likely only catches major omissions or major changes to the scripted text.    

  “Most of the enumerators that I observed were not reading or asking questions as 
worded.” (de la Cruz, 2010) 

  “Because they tried to be quick, they did not read all questions verbatim.  Instead, if 
the respondent showed they were getting annoyed, losing interest, or getting 
aggravated, the enumerators asked an abbreviated version of the question.” (Hughes, 
2010) 

  “The NRFU production enumerator completed three interviews and left five notices 
of visits. The enumerator did an excellent job of conducting the interviews. He read 
the EQs verbatim to the respondents and the respondents seemed very comfortable 
with answering the questions due to his easygoing interview style.” (Jackson, 2010) 

 “The enumerator in Petaluma conducted three interviews. She did an excellent job of 
reading the questions verbatim.” (Jackson, 2010) 

The behavior coding study was the primary resource for this research question.  Again, the 
question text that was intended to be read verbatim was: 

“We need to count people where they live and sleep most of the time.  Please look at List 
A.  It contains examples of people who should and should not be counted at this place.  
Based on these examples, how many people were living or staying in this 
(house/apartment/mobile home) on April 1?” 

The question was read with a major change in 58 percent of the cases in this study.  Examples of 
major changes include not reading the first sentence, omitting the reference to List A, not 
actually asking the question, omitting the reference date of April 1, or omitting one or both of the 
critical concepts of “living” and “staying.”  Complete results of this study are available in Childs, 
2011.   

Conclusion on the Outcome of “Who to Count” Research 

In conclusion, it seems that the Information Sheet was handed to the respondent more frequently 
and consistently than in previous census tests.  Whether the residence rule question was read 
verbatim might have depended on the enumerator and the situation, but HQ could consider 
including more emphasis on key concepts and the importance of verbatim reading in future 
census trainings.  We conclude that the field procedures were followed a considerable proportion 
of time in NRFU.    
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However, this might have been less true as NRO operations continued.  Anecdotal sources from 
NRFU RI, VDC, and NRFU Residual indicate that the procedures were followed less closely as 
time passed, perhaps due to enumerator fatigue or increased respondent impatience.     

5.1.1.6 Standard Demographic Tables 

There were 70,914,526 data-defined persons included on 28,756,540 NRFU forms for occupied 
housing units in the 2010 Census.   This section will present the demographic characteristics for 
these persons on the NRFU form.  Table 30 through Table 34 gives NRFU person demographic 
characteristics:  age, Hispanic origin, race, relationship to person 1, and sex.  Age was calculated 
based on the date of birth provided; if no date of birth was provided then the write-in age was 
used.   Age was calculated only if the date of birth fell within valid date ranges.  Similarly, the 
calculated age or write-in age was used only if it fell within valid age ranges; otherwise it was 
considered missing.  Table 35 gives the distribution of tenure responses for housing units 
included in the NRFU operation. 

Because the demographic data used in this assessment are unedited, direct comparisons with 
published 2010 Census results are not possible.  These tables include a row for people with 
missing values for the specific characteristic.  The data in published Census reports have 
undergone editing and imputation, and therefore will have no missing values.  

Table 30: Standard Assessment Demographic Table for Age in NRFU Interviews 
Age Number of People Percent44

 Under 5 years 5,266,640 7.4%
 5 to 9 years 5,071,197 7.2%
 10 to 14 years 4,725,145 6.7%
 15 to 19 years 4,592,352 6.5%
 20 to 24 years 4,935,232 7.0%
 25 to 29 years 4,960,786 7.0%
 30 to 34 years 4,552,813 6.4%
 35 to 39 years 4,325,075 6.1%
 40 to 44 years 4,010,663 5.7%
 45 to 49 years 3,815,459 5.4%

50 to 54 years 3,194,080 4.5%
 55 to 59 years 2,424,110 3.4%
 60 to 64 years 1,792,656 2.5%
 65+ years 3,891,445 5.5%

Missing 13,356,873 18.8%
Total 70,914,526 100.0%

Source: DRF 

                                                 
44 This column does not total 100.0% due to rounding. 
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Table 31: Standard Assessment Demographic Table for Hispanic Origin in NRFU 
Interviews 

Hispanic Origin Number of People Percent
Not Hispanic or Latino checkbox only 52,574,969 74.1%
Mexican checkbox only 9,253,558 13.0%
Puerto Rican checkbox only 2,273761 3.2%
Cuban checkbox only 308,852 0.4%
Another Hispanic checkbox only 456,453 0.6%
Multiple checkboxes 86,617 0.1%
Both Checkbox and Write-in 3,217,607 4.5%
Write-in Only 158,741 0.2%
Missing 2,583,968 3.6%

Total 70,914,526 100.0%
Source: DRF 
 

Table 32: Standard Assessment Demographic Table for Race in NRFU Interviews 
Race Number of People Percent

White checkbox alone 41,961,890 59.2%
Black or African American checkbox alone 10,567,446 14.9%
American Indian and Alaska Native checkbox alone  187,205 0.3%
Asian Indian checkbox alone 845,114 1.2%
Chinese checkbox alone 557,764 0.8%
Filipino checkbox alone 515,059 0.7%
Japanese checkbox alone 108,791 0.2%
Korean checkbox alone 323,623 0.5%
Vietnamese checkbox alone 315,689 0.4%
Other Asian checkbox alone 11,788 <0.1%
Native Hawaiian checkbox alone  46,895 0.1%
Guamanian or Chamorro checkbox alone 31,710 <0.1%
Samoan checkbox alone 45,228 0.1%
Other Pacific Islander checkbox alone 4,376 <0.1%
Some Other Race checkbox alone 252,887 0.4%
Multiple checkboxes 86,617 0.1%
Both Checkbox and Write-in 10,942,610 15.4%
Write-in Only 287,871 0.4%
Missing 2,592,702 3.7%

Total 70,914,526 100.0%
Source: DRF 
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Table 33: Standard Assessment Demographic Table for Relationship Status in NRFU 
Interviews 

Relationship Status Number of People Percent
 Householder   26,397,819 37.2%

Husband or Wife of Householder   9,844,350 13.9%
Biological Son or Daughter of Householder   20,897,461 29.5%

 Adopted Son or Daughter of Householder   372,666 0.5%
Stepson or Stepdaughter of Householder   1,120,183 1.6%
Brother or Sister of Householder   1,117,855 1.6%
Father or Mother of Householder   978,867 1.4%
Grandchild of Householder  1,436,628 2.0%
Parent-in-law of Householder  178,755 0.3%
Son-in-law or Daughter-in-law of Householder  252,049 0.4%
Other Relative 1,455,019 2.1%
Roomer or Boarder 360,995 0.5%
Housemate or Roommate 2,146,507 3.0%
Unmarried Partner 1,969,242 2.8%
Other Nonrelative 1,119,810 1.6%
Two or more relationships 53,853 0.1%
Missing 1,212,467 1.7%

Total 70,914,526 100.0%
Source: DRF 

 

Table 34: Standard Assessment Demographic Table for Sex in NRFU Interviews 
Sex Number of People Percent45 

Male 35,297,046 49.8%
Female 34,781,507 49.0%
Both 14,238 <0.1%
Missing 821,735 1.2%

Total 70,914,526 100.0%
Source: DRF 
 

                                                 
45 This column does not total 100.0% due to rounding. 
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Table 35: Standard Assessment Demographic Table for Tenure in NRFU Interviews 
Tenure Number of Housing Units Percent46 

Owned with a mortgage or a loan  8,374,378 29.1%
Owned without a mortgage or a loan 3,303,194 11.5%
Rented 13,129,892 45.7%
Occupied without payment of rent 486,879 1.7%
Multiple 14,157 <0.1%
Missing 3,448,040 12.0%

Total 28,756,540 100.0%
Source: DRF 
 
These distributions may vary across different census operations due to differences in 
corresponding populations and census procedures. 

5.1.1.7 Added Housing Units to the Workload 

The following section discusses housing units that were not part of an enumerators’ assigned 
work but were either visited or discussed during the course of an interview, as described below.  
In Table 5, we noted that 82,739 cases were removed from the universe that was the basis for all 
previous NRFU analysis.  Those cases were added housing units that did not have enough 
address information to be geocoded and assigned a MAFID so were not eligible for inclusion in 
the census.  Since they represent work done by enumerators however, they are included in this 
section initially and delineated again in Table 39.      

NRFU enumerators visited housing units in mailback areas that did not return a Census 
questionnaire by mail or complete an interview by telephone by the time the NRFU universe was 
determined in the second week of April.  The housing units eligible for being visited in NRFU if 
a return was not received by this date were pre-determined using addresses on the Master 
Address File (MAF).  Each enumerator received an address list that contained all housing units 
in an assignment area and indicated which of those units required followup.  However, it was 
possible for enumerators to discover housing units that were not on the assignment list.  These 
might have been recently constructed housing units, or hard to locate units like basement 
apartments.  If an enumerator discovered a housing unit that was not on their assignment list, 
they added the housing unit address to their address list and enumerated it with an EQ.  These are 
the only type of cases that FLD and PBOCS identified as adds during NRFU.    

However, the decennial census recognizes another type of housing units added to the workload 
that are the result of complex living situations.  In cases where a respondent moved in after 
Census Day (In-movers) or where a whole household had a usual home elsewhere (WHUHE), 
the enumerator could have completed an EQ for the housing unit where the respondent lived on 
April 1, 2010.  These housing units were not added to an enumerator’s assignment list so they 

                                                 
46 This column does not total 100.0% due to rounding. 
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were not considered to be ‘adds’ by FLD.  However, since they created an additional EQ with a 
handwritten address that needed to be geocoded, they were considered to be potentially added 
housing units, (in addition to the FLD-accepted adds mentioned above) and they will be included 
in the discussion in this section.  These potentially added housing units could already exist in the 
Census housing unit universe. 

5.1.1.7.1 Characteristics of Added Housing Units 

Enumerators may encounter atypical situations while out in the field.  One of the things they are 
trained to handle but do not encounter very often is the need to add a housing unit to their 
workload.  As stated in Section 5.1.1.7 there are two reasons why an enumerator might have to 
add a housing unit.   

The first reason involves respondent-provided adds, which are In-mover or WHUHE cases.  
Housing units that were enumerated for one of these two living situations are called Type A 
cases.  The second reason for adding a housing unit was if an enumerator observed a housing 
unit that was missing from their address binder.  These housing units, which result from an 
enumerator finding a housing unit that is visibly in their block but not on the printed address list 
of their assignment area, are called Type C cases.47   

The type of add was an important factor in how the add was treated by Census HQ processing. 
Type A cases were supposed to have at least one person listed at the address to be processed, 
since by nature they should be occupied housing units.  This was determined if one person at the 
housing unit had a value of one for the variable Person Number Computed (PNC).  Even though 
Type A cases were to be processed only if one person was counted on the form, there were some 
Type A cases without a person record that were incorrectly included for processing.  The 
variable PNC is used in the subsequent tables to differentiate the Type A cases. 

Type C cases were processed regardless of how many people were listed on the added EQ.  
Table 36 shows the number of added housing units in NRFU for each type.   

                                                 
47 There were also Type B adds in the census, which came from Be Counted forms where the checkbox had been 
marked to indicate the respondent had no address on April 1.  Type A adds could also have been generated from 
other census operations, including Telephone Questionnaire Assistance and Group Quarters Enumeration.  Type C 
adds could have been generated by any field operation, including NRFU VDC and UE.      
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Table 36: Type of Potentially Added Housing Units Found in NRFU 
Type Number of Housing Units Percent48 
Type A (PNC=1)  139,324 17.2%
Type A (PNC=0)  10,988 1.4%
Type C 661,673 81.5%
Total  811,985 100.0%
Source: DRF 

The majority of added housing units in NRFU (81.5 percent) were Type C cases.  There were 
almost 11,000 Type A cases that appear to have been incorrectly included for processing.   

Subsequent tables in this section show the completeness of address information collected for 
adds on the stateside and Puerto Rico EQs.  Since the collected address information differed 
between Puerto Rico and stateside adds, Table 37 presents the distribution of types of adds in 
stateside and Puerto Rico separately.   

Table 37: Frequency of Potentially Added Housing Units in NRFU,  
in Stateside or Puerto Rico 

 Stateside Puerto Rico 
Type Number of 

Housing Units 
Percent Number of 

Housing Units 
Percent 

Type A (PNC=1) 138,242 17.5 1,082 5.3
Type A (PNC=0) 10,937 1.4 51 0.3
Type C 642,535 81.2 19,138 94.4
Total  791,714 100.049 20,271 100.0
Source: DRF 

Type C cases were the most common in both Puerto Rico (94.4 percent) and stateside (81.2 
percent).   

Type A cases can also be further grouped into two living situations, as described earlier in this 
section.  One living situation is for people who have a UHE; the second living situation is for 
people who moved.  These two classifications were supposed to have been indicated by the 
enumerator on the back side of the EQ, in boxes labeled UHE and MOV (shown in Figure 3).  
The presence of a mark in either of those boxes was necessary to be classified as Type A for this 
analysis.  Table 38 shows the number of cases that fit each description.   

                                                 

48 This column does not total 100.0% due to rounding. 

49 This column does not total 100.0% due to rounding. 
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Table 38: Frequency of Living Situations Identified for Type A Cases in NRFU 
 Type A with PNC=1 Type A with PNC=0 
Type A Living Situations Number Percent50 Number  Percent
UHE  16,613 11.9% 6,972 63.5%
Movers 121,947 87.5% 3,957 36.0%
Marked both UHE and Movers 764 0.5% 59 0.5%
Total Type A Cases 139,324 100.0% 10,988 100.0%
Source: DRF 

For the Type A cases that listed at least one person on the EQ, Table 38 shows that 87.5 percent 
of them were movers.  For the Type A cases without person data however, 63.5 percent were 
addresses reported as a UHE.  It is unclear why there is such a difference in the distribution of 
living situations for the two Type A classifications.   

All added housing units went through a process by the Geography Division that attempted to 
geocode and then assign a MAFID to the address.  Addresses with a MAFID are eligible to be in 
the census.  If the address information provided by the enumerator was not sufficient for 
Geography to identify a geocode (state, county and census block must be identifiable), then it 
was not assigned a MAFID and not included on the state-level data files.  Table 39 shows the 
frequency with which GEO was able to successfully geocode, assign MAFIDs to added housing 
units, and thus allocate them to a state for apportionment. 

Table 39: Frequency that Added Housing Units from NRFU Are Associated with a State 
Outcome Number of Housing Units Percent 
In a State and coded to a Block 729,246 89.8%
Not associated with a State 82,739 10.2%
Total Adds 811,985 100.0%
Source: DRF 

Table 39 reports that 10.2 percent of all added housing units were not able to be placed in a state 
and so were not included in the final census count.  Since Type C cases were physically visible 
to the enumerator, we assume that those adds should have a high rate of being successfully 
geocoded during processing.  Table 40 shows the distribution of processing results by type of 
add.   

                                                 
50 This column does not total 100.0% due to rounding. 
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Table 40: Frequency that Added Housing Units from NRFU Are Associated with a State, 
by Type 

 Type A (PNC=1) Type A (PNC=0) Type C 
Outcome Number of 

Housing 
Units 

Percent Number of 
Housing 

Units 

Percent Number of 
Housing 

Units 

Percent 

In a State and coded 
to a Block 116,957 83.9% 6,984 63.6% 605,305 91.5%

Not associated with 
a State 22,367 16.1% 4,004 36.4% 56,368 8.5%

Total Cases 139,324 100.0% 10,988 100.0% 661,673 100.0%
Source: DRF 

Table 40 shows that Type A cases without a valid person record were the most likely to not be 
associated with a state after Geography Division’s processing, 36.4 percent of the time.  Type C 
cases were not associated with a state on the DRF file in 8.5 percent of the cases.  For these cases 
GEO was unable to successfully geocode and assign MAFIDs.    

5.1.1.7.2 Geography of Potentially Added Housing Units 

The address information necessary for geocoding was always the same for Type A and Type C 
cases (State, County, and Block).  However, for Type A cases, the only information that 
enumerators could provide GEO about the added housing unit was the standard address 
information (street name, city, state), since the respondent was discussing their previous address 
or other address that might have been in another state.  This information had to be complete 
enough for GEO to identify a county and block during processing.  The enumerator would not 
have known the LCO, County Code, Tract Code or Block Code for those addresses.  For Type C 
cases however, the enumerator was expected to provide the information to be geocoded since the 
added housing unit should have been in their assignment area.  The state, county, and block 
codes were printed on the Address List Page and Add Page that enumerators received with their 
assignments (shown in Appendix A and B, respectively).  The Type C added housing unit was 
expected to have the same state, county and block code as the addresses printed on their Address 
List Page.    

Because of the differences in when enumerators collected address information and the 
availability of it, there were two places on an EQ where enumerators could record geographic 
and address information about the added housing units.  First, on the front of the EQ, there were 
fields to be filled for a Type C Add that captured the Collection Geography - LCO, State, 
County, Tract, Block, Assignment Area (AA) and map spot.  These fields are shown on the right 
side of Figure 17 and Figure 18.  Figure 17 is the stateside EQ and Figure 18 is the Puerto Rico 
EQ. 
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Figure 17: Address Field Section – Stateside EQ 

 
 

 

Figure 18: Address Field Section - Puerto Rico EQ 

 

 

Figure 17 and Figure 18 show that the stateside and Puerto Rico EQs captured almost the same 
geographic information on the front of the EQ.  The only distinction was on the Puerto Rico EQ, 
which had the State code pre-printed on the form. 

The second place where address information was captured for added housing units was near the 
end of the questionnaire, in question H3, when the scripted interview with the respondent was 
ending.  This was to be used with Type A cases.  The design of question H3 indicates an 
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enumerator could collect both city-style address and rural route address information, as shown in 
Figure 19 and Figure 20.  However, there was no clear instruction to the enumerator on which 
type of address information to collect for different situations.  For instance, the enumerator 
should not collect a hybrid of city-style and rural route information (i.e. a street name and rural 
route if the respondent had both to provide).  When this did happen, it created complications for 
the automated address matching.  GEO had to do considerable pre-processing to try to identify 
what type of address was collected, because the appropriate indicators (i.e., a checkbox that 
indicates whether the address is a rural route or city-style format) were not included in the 
questionnaire design.  In the future, there should be clear instructions to the enumerator about 
what to do in different types of situations.  Some examples of potentially difficult address 
situations were: 

 A respondent might have indicated he or she lived at a structure that had a city-style 
address for emergency services but a rural route address for mailing purposes. 

 A respondent could have lived in an area without posted house numbers, but there were 
street names, and the rural route addresses were generally used as the ‘formal addresses. 

These ambiguities lead to questions about how the address information was captured, and 
therefore presents limitations in assessing the completeness, and indirectly the quality, of the 
address data.  Figure 19 shows these address fields on the stateside EQ and Figure 20 presents 
the Puerto Rico EQ. 
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Figure 19: Section H3 – Stateside EQ 

 

Figure 20: Section H3 - Puerto Rico EQ 

 

In Section H3, stateside EQs collected: 

o House number, 
o Street name or rural route address, 
o Apartment number, 
o City, 
o State, and 
o ZIP Code 

Puerto Rico EQs had slightly different address fields in H3, collecting: 

o Numero de casa (house number), 
o Nombre de calle o direccion estilo rural (Street name or rural route address), 
o Urbanizacion/Condominio/Residencial(Urbanization/Condominium/Residential) 
o Designacion de Unidad(Apartment Number), 
o Municipio, and 
o Codigo postal (ZIP code) 

To assess if the added housing units could be found on the ground by a Census enumerator in the 
future, the information collected in the address fields is extremely important.  Some of the 
address components, and combinations thereof, are critical to locate the structure on the ground.  
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The potential address combinations depend on whether the add information was collected using a 
stateside or Puerto Rico form.  These combinations were created with guidance from GEO.   

5.1.1.7.2.1 Address Information of Type A Cases 

For Type A cases from stateside questionnaires, the address fields necessary for a complete 
record came only from the H3 question and were: 

 House Number, 
 Street Name, and 
 ZIP Code. 

For Type A cases in Puerto Rico, there were two combinations of address fields that could 
comprise a complete record, again using only address information collected in question H3.  An 
address needed to meet one of these two combinations to be complete: 

1. Combination 1:   
 Numero de casa, 
 Nombre de calle o direccion estilo rural or 

Urbanizacion/Condominio/Residencial, and 
 Codigo postal 

2. Combination 2:  
 Designacion de Unidad, 
 Urbanizacion/Condominio/Residencial, and 
 Codigo postal or State 

The analysis performed using these address fields confirmed only that the necessary fields were 
filled, but not that the data in the fields were valid and correct.   

Table 41 shows the address combinations for all stateside Type A cases.  
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Table 41: Content of Address Fields for All Stateside Type A Cases from NRFU 
 Type A with PNC=1 Type A with PNC=0 
House Number, Street Name,  
and ZIP Code 

Number Percent51 Number  Percent

All filled  123,918 89.6% 6,226 56.9%
All blank 5,974 4.3% 4,244 38.8%
At least one field filled but not all 8,350 6.0% 467 4.3%
Total Stateside Type A Cases 138,242 100.0% 10,937 100.0%
Source: DRF 

The Type A cases with a valid person record were more likely to have complete information 
provided (89.6 percent) than Type A cases without a valid person record (56.9 percent ).  The 
adds without a person record had no information written in to the three key address fields (house 
number, street name and ZIP code) 38.8 percent of the time as compared to only 4.3 percent of 
the time when a valid person record was present.   

Table 42 shows the address combinations for all Puerto Rico Type A cases. If an address met the 
criteria for both combinations, it is counted in Combination 1 for this assessment.  Therefore, to 
be counted in Combination 2 an address could not have had a house number.  Combination 1 is 
used as the preferred category, if both combinations were met, because it is believed that, given 
the form design, there is a greater chance the address information in Combination 1 is correct.  It 
is also believed that more of the addresses in Puerto Rico conform to Combination 1 than 
Combination 2.  These are addresses that were collected during a NRFU interview that took 
place in Puerto Rico.  The address itself, however, could be located stateside because the 
respondent reported it as his or her previous residence, or a UHE.   

                                                 
51 This column does not total 100.0% due to rounding. 
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Table 42: Content of Address Fields for All Puerto Rico Type A Cases from NRFU 
 Type A with PNC=1 Type A with PNC=0
Address Field Groupings Number Percent Number  Percent
Combination 1  
 All Filled  630 58.2% 36 70.6%
 All Blank 35 3.2% 4 7.8%
Combination 2  
 All Filled  85 7.9% 1 2.0%
 All Blank 2 0.2% 0 0.0%
At least 1 field filled, but not all, of (Numero de 

casa, Designacion de Unidad, Nombre de 
calle o direccion estilo rural, 
Urbanizacion/Condominio/Residencia, 
Codigo postal, or State) 

330 30.5% 10 19.6%

Total  Puerto Rico Type A Cases 1,082 100.0% 51 100.0%
Source: DRF 

The rate of completeness was lower for Type A cases in Puerto Rico cases that provided a valid 
person record (58.2 percent) when compared to stateside Type A cases with a valid person record 
in Table 41 (89.6 percent).  The Type A cases on Puerto Rico EQs with no valid person record 
also had a higher percent of complete address field for Combination 1 (70.6 percent) than did 
Type A cases with a valid person record (58.2 percent).   

5.1.1.7.2.2 Address Information of Type C Adds 

In the summer of 2010, GEO noticed a large number of records getting rejected during 
automated Master Address File/Topologically Integrated Geographic Encoding and Referencing 
database (MTdb) processing for incomplete or invalid geocodes.  As a result, GEO applied the 
automated geocoding software to ‘save’ some of the cases since they would come directly from a 
questionnaire.  There were 40,215 cases geocoded from this additional matching.   

For an enumerator to find a Type C case in the future, a combination of address fields was 
needed from both question H3 and the geographic fields on the front of the EQ.  The necessary 
fields for stateside Type C addresses are: 

 House Number (H3), 
 Street Name (H3), 
 Block (EQ front), 
 County (EQ front), and 
 State (EQ front) 
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The necessary address fields for Type C Puerto Rico addresses, and the section of the EQ they 
come from, are: 

1. Combination 1: 
 Numero de casa (H3), 
 Nombre de calle o direccion estilo rural or Urbanizacion/Condominio/Residencia 

(H3), 
 Block (EQ Front), 
 Municipio (EQ Front), and 
 State (EQ Front). 

2. Combination 2: 
 Designacion de Unidad (H3), 
 Urbanizacion/Condominio/Residencial (H3), 
 Block (EQ Front), 
 Municipio (EQ Front), and 
 State (EQ front). 

The next two tables show the number of Type C cases with these address fields filled.  Table 43 
reports the completeness of address information collected on all stateside Type C Adds.     

Table 43: Content of Address Fields for All Stateside Type C Adds from NRFU 
House Number, Street Name, Block, County, and State Number  Percent 
All filled  483,885 75.3%
All blank 21,660 3.4%
At least one field filled but not all 136,990 21.3%
Total Stateside Type C Cases 642,535 100.0%
Source: DRF 

Table 43 reports that 3.4 percent of Type C cases from stateside enumerators were missing 
information for all five of the address fields investigated for this table, while 75.3 percent had 
information in all five address fields.   

Table 44 shows the completeness of address information collected on all Puerto Rico Type C 
cases.     
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Table 44: Content of Address Fields for All Puerto Rico Type C Cases from NRFU 
Address Field Groupings Number  Percent52 
Combination 1  
 All filled  9,611 50.2%
 All blank 0 0.0%
Combination 2  
 All filled  2,515 13.1%
 All blank 0 0.0%
At least 1 field filled, but not all, of (Numero de casa, Designacion de 

Unidad, Nombre de calle o direccion estilo rural, 
Urbanizacion/Condominio/Residencial, Block, Municipio, State) 

7,012 36.6%

Total Puerto Rico Type C Cases 19,138 100.0%
Source: DRF 

Table 44 reports that all Type C cases from Puerto Rico enumerators had at least one piece of 
address information, and 63.4 percent had all required address fields filled for at least one of the 
two combinations.  The pre-printed State codes on all the Puerto Rico questionnaires accounts 
for the high percentage of required address fields being filled.   

  

                                                 
52 This column does not total 100.0% due to rounding. 
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5.1.2 NRFU RI  

NRFU RI was the primary quality control vehicle for the 2010 NRFU operation.  A sample of 
NRFU cases were selected for the NRFU RI for a second contact by a different enumerator to 
ensure that NRFU enumerators followed procedures and did not falsify data, either intentionally 
or unintentionally.  The background to the RI operation was provided in Section 2.3.2. 

The LCO RI staff first attempted to contact RI cases by telephone.  Figure 21 shows the 
information that was transcribed from the NRFU EQ onto each RI questionnaire to facilitate 
contact with the original respondent. 

Figure 21: Original Respondent Information on the RI EQ 

 

Cases that could not be completed by telephone were assigned to a RI field enumerator to be 
completed by personal visit. The RI consisted of verifying that a NRFU enumerator conducted 
an interview, obtaining the census day status for the unit, and, if occupied, the housing unit 
roster. The RI enumerator completed a full interview only if the respondent could not confirm 
that someone from the household completed a questionnaire with a NRFU enumerator.  Because 
of the difference in purpose and procedures, the RI questionnaire had a different introduction 
than the NRFU questionnaire, as shown in Figure 22. 
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Figure 22: Introduction Section of the RI EQ 

 

 

A detailed description and in-depth analysis of the NRFU RI operation is reported in the 2010 
Census Nonresponse Followup Reinterview Quality Profile.  Section 5.1.2.1 contains highlights 
from that report.  Subsequent sections contain data similar to what was reported for NRFU:  

 Section 5.1.2.1 discusses the RI workload and quality control outcomes.    
 Section 5.1.2.2 discusses the formation of the analysis universe 
 Section 5.1.2.3 discusses the housing unit status of cases worked in RI.    
 Section 5.1.2.4 discusses the timing when RI interviews were completed and when they 

were checked-in.    
 Section 5.1.2.5 discusses characteristics of RI interviews, notably key paradata results.    
 Section 5.1.2.6 discusses characteristics of occupied housing units. 
 Section 5.1.2.7 presents the standard demographic tables for RI.  
 Section 5.1.2.8 states that no housing units were added during RI.   

5.1.2.1 RI Workload and Quality Control Outcomes 

The NRFU RI workload included a sample of eligible NRFU cases selected for RI through 
random, supplemental, outlier, and hard fail selection.  NRFU cases that met one of the 
following criteria were ineligible for RI: 

 Regular vacants,  
 most deletes53,  
 an enumerator-reported population count of 99,  

                                                 
53 The delete status Empty Mobile Home/Trailer Site was eligible for NRFU RI. 
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 closeout cases54, or 
 Type A add cases for WHUHE or In-mover situations.   

Data were used from MaRCS to analyze the number of cases selected by RI type and their RI 
outcomes.  As stated in Section 4.1, the universe in MaRCS differs from the universe in the 
DRF.55  Of the 47,367,647 NRFU cases in MaRCS, 31,991,588 cases (67.5 percent) were 
eligible for NRFU RI.  Table 45 shows the cases selected for RI by selection type, as a 
percentage of the NRFU eligible cases. 

Table 45: Distribution of NRFU RI Universe by RI Type  
 Cases Percent of Eligible56 
Total Selected for RI 1,894,644 5.9% 

Random 1,525,297 4.8% 

Outlier 247,511 0.8% 

Supplemental 14,412 <0.1% 

Hard Fail 107,444 0.3% 

NRFU Eligible for RI 31,991,588 100.0% 
Source: MaRCS 

The total NRFU RI workload included 1,894,664 cases, which was 5.9 percent of the eligible 
NRFU cases in MaRCS.  The overall RI selection rate of 5.9 percent was higher than the 
expected rate of 5.5 percent predominantly because PBOCS selected 4.8 percent of all eligible 
cases for random RI, when we expected four percent.  This most likely happened because of the 
PBOCS requirement to select a percentage of cases for each enumerator, beginning with one of 
the first three cases checked in for each enumerator, and not a percentage across all cases.  The 
result is that enumerators who only completed a few eligible cases had very high selection rates.   

                                                 
54 These are cases that had not been completed when the operation had to end so they were given a status of 
‘closeout’ to finish the operation.   

55 The differing universes are due to several factors.  One factor causing the difference is that MaRCS NRFU 
workload includes NRFU Adds that were not geocoded to an address.  The vintage of the MaRCS data is before 
GEO received the data for geocoding added housing units to an address and the linking of duplicate addresses.  The 
cases that were not able to be geocoded to an address were not included in the previous DRF NRFU workload 
analysis because they did not represent an actual address.  If two Census IDs were linked because they were the 
same address, only one of those questionnaires was included in the previous analysis.  The MaRCS data also include 
all cases with an original NRFU operation code.  The corrections made from the operation code recode (described in 
Section 5.1.1.1) were not made to the MaRCS data.     

56 This column does not total 100.0% since the top row is the only subset of interest from the entire eligible universe. 
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There was a checkbox on the RI form where the enumerator could indicate that the RI 
respondent was the same person as the original respondent.  Table 46 shows how often this 
happened, by original NRFU respondent type and by housing unit status. 

Table 46: Distribution of RI Cases with Original NRFU Respondent 
 RI Cases 

Received
RI Done with Original NRFU Respondent?

Yes No 
All Cases 1,869,505 1,245,894 66.6% 623,611 33.4%

By NRFU Respondent Type* 
Household Member 1,211,372 861,987 71.2% 349,385 28.8%
HH Member after Census Day 27,509 16,843 61.2% 10,666 38.8%
Proxy 622,759 363,197 58.3% 259,562 41.7%

By NRFU Housing Unit Status* 
Occupied 1,598,554 1,087,190 68.0% 511,364 32.0%
Vacant – Regular 25,334 8,253 32.6% 17,081 67.4%
Vacant – UHE 213,555 132,538 62.1% 81,017 37.9%
Uninhabitable 2,868 878 30.6% 1,990 69.4%
Nonresidential 908 295 32.5% 613 67.5%
Empty Mobile Home 21,063 13,421 63.7% 7,642 36.3%
Demolished/Cannot Locate 1,781 535 30.0% 1,246 70.0%
Duplicate 1,024 304 29.7% 720 70.3%

Source: MaRCS 
* The RI Cases Received in these categories do not add up to the total cases because some cases 
were missing the category field. 

Table 46 indicates that of the 1,869,505 RI cases with DRIS data received, 66.6 percent were 
completed with the same respondent who completed the NRFU interview.  The RI enumerators 
managed to interview the original NRFU respondent most often when that respondent was a 
household member and the NRFU housing unit status was occupied.  All of the cases that were 
ineligible for RI (Vacant-regular, Uninhabitable, Nonresidential, Demolished, and Duplicate) 
had a much lower rate of original respondent contact than the cases that were eligible for RI.   

After an RI interview was completed, all RI cases had an outcome attributed to the case by 
MaRCS or the QA staff, based on how the RI interview data compared to the original NRFU 
interview data.  There were seven possible final outcomes that an RI case could be assigned.   

 Pass – the case passed RI matching at the computer, NPC, or LCO stage where the 
original data were verified to be consistent with the RI data, with no suspicion of 
falsification.  

 Soft Fail - the LCO QC staff determined that the discrepant data were the result of 
enumerator error (an honest mistake) and not the result of deliberate falsification or 
violation of procedures.  

 Hard Fail - after investigating a case, the Assistant Manager for Quality Assurance 
(AMQA) determined that the case showed deliberate falsification or violation of 
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procedures by the enumerator.  The Assistant Manager of Field Operations (AMFO) 
and/or LCO Manager agreed with this determination. 

 Don’t Know - Suspect (DK - Susp) – the LCO QC staff suspected that there might have 
been falsification, but the outcome of the investigation was inconclusive. 

 Don’t Know - No Suspect (DK - No Susp) – the LCO QC staff did not suspect 
falsification, but the outcome of the investigation was inconclusive. 

 LCO Relief – the AMQA used this outcome to close out cases when there was not 
enough time to complete the investigation process.  This should have been used as a last 
resort and only after the RCC activated this outcome for the LCO. The MaRCS also 
automatically assigned this outcome to cases that did not pass computer matching but the 
data were received after the MaRCS coding effort ended. 

 RINI - RI Noninterviews 

Some RI cases were not assigned any of the above outcomes because data were lost or could not 
be processed into MaRCS.  These cases are reflected below in Table 47 under the column 
labeled “None.” 

Table 47 displays the distribution of final RI outcomes by selection type.   

Table 47: Final RI Outcomes in MaRCS 

RI Type Pass Soft 
Fail 

Hard 
Fail 

DK-
Susp 

DK-No 
Susp 

LCO 
Relief RINI None Total57 

Random 
1,358,497 

(89.1%) 
43,914 
(2.9%) 

1,188
(0.1%)

3,123
(0.2%)

25,145
(1.7%)

744
(0.1%)

73,096 
(4.8%) 

19,590
(1.3%)

1,525,297
(100.0%)

Outlier 
201,227 
(81.3%) 

13,712 
(5.5%) 

489
(0.2%)

1,014
(0.4%)

6,903
(2.8%)

365
(0.2%)

21,000 
(8.5%) 

2,801
(1.1%)

247,511
(100.0%)

Supplemental 
9,798 

(68.0%) 
1,338 

(9.3%) 
353

(2.5%)
399

(2.8%)
315

(2.2%)
99

(0.7%)
1,945 

(13.5%) 
165

(1.1%)
14,412

(100.0%)

Hard Fail 
63,276 

(58.9%) 
9,079 

(8.5%) 
10,882

(10.1%)
5,050

(4.7%)
2,731

(2.5%)
589

(0.6%)
10,884 

(10.1%) 
4,953

(4.6%)
107,444

(100.0%)

All 
1,632,798 

(86.2%) 
68,043 
(3.6%) 

12,912
(0.7%)

9,586
(0.5%)

35,094
(1.9%)

1,797
(0.1%)

106,925 
(5.6%) 

27,509
(1.5%)

1,894,664
(100.0%)

Source: MaRCS 

Of all RI cases, 86.2 percent received a Pass outcome, 3.6 percent identified unintentional NRFU 
enumerator errors (Soft Fail), and 0.7 percent found intentional enumerator falsification (Hard 
Fail).  Of all RI cases, 1.5 percent never received an RI matching outcome due to various issues 
that we explore later. 

                                                 
57 These rows may not total 100.0% due to rounding. 
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Figure 23 graphically illustrates the different RI outcome rates by RI type.  Random RI had the 
lowest percent of all non-pass outcomes in Figure 23 because, as noted above, it had the highest 
overall Pass rate of 89.1 percent.  The Supplemental RI resulted in the highest rate of 
unintentional errors (Soft Fail), while the Outlier RI resulted in the highest rate of Don’t Know – 
No Suspect cases.  Not surprisingly, Hard Fail RI had the highest rates of Hard Fail and Don’t 
know – Suspect cases. 

Figure 23: Final RI Outcomes (except Pass) by RI Type 

 
Source: MaRCS 

An unexpected observation in Figure 23 is that supplemental cases had the highest rate of RI 
non-interviews.  This is surprising since supplemental cases are cases that LCOs specifically 
selected to be included in RI, so we would expect the LCOs to make every attempt to complete 
them.  However, this also could be an indication that the types of cases selected for Supplemental 
RI involved difficult original respondents who were even less likely to respond to yet another 
interview.   

As mentioned before, 1.5 percent of all RI cases did not receive any RI matching outcome.  
Table 48 identifies the reasons for missing RI matching outcomes, along with the count and 
percent of cases affected by each circumstance.  
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Table 48: Reasons for RI Cases with No Final RI Matching Outcome58 
Reason for missing RI matching outcome Cases Percent
MaRCS selected cases with invalid Case IDs 121 0.4%

MaRCS selected ineligible cases later removed 2,928 10.0%

MaRCS never received any data from DRIS 32 0.1%

MaRCS never received the RI case from DRIS 5,745 19.6%

MaRCS never received the NRFU case from DRIS 2,523 8.6%

Unexpected data errors prevented any matching 16,152 55.1%

Undetected defects in MaRCS prevented matching 8 <0.1%

MaRCS received all data after RI closeout – LCO Relief 1,786 6.1%

LCO did not have time before RI closeout – LCO Relief 11 <0.1%

Total RI cases with LCO Relief or no MaRCS outcome 29,306 100.0%
Source: MaRCS 

More than half of the cases with no final RI matching outcome did not receive a final outcome 
because something in the data prevented MaRCS from loading the complete cases into the 
database for matching and review.  Almost 20 percent did not receive final outcomes because 
MaRCS never received the RI data.  It is likely that the majority of unexpected data errors and all 
of the MaRCS selection of invalid Case IDs and ineligible cases were a direct result of the 
contingency not to use PBOCS data.  All of these issues would have been avoidable - except for 
the 11 legitimate LCO Relief cases - if we had used an automated data collection instrument 
along with sufficient software and interface testing. 

When the AMQA determined the enumerator falsified data or intentionally violated procedures, 
the Census MaRCS allowed the AMQA to code the case as a “Hard Fail.”  The LCO’s AMQA 
was the only person who could assign a “Hard Fail” code.  When a “Hard Fail” case occurred, 
the Census MaRCS identified the enumerator as “Hard Fail” and initiated Hard Fail RI.  Hard 
Fail RI entailed placing all eligible cases completed by the “Hard Fail” enumerator that were not 
previously reinterviewed into RI.  These Hard Fail RI cases were completed in the field in the 
same manner as other NRFU RI cases.  Thus, all cases completed by a “Hard Fail” enumerator 
went to RI.  All cases previously assigned to the “Hard Fail” enumerator but not yet completed 
were reassigned to another NRFU enumerator. When the NRFU RI operation was complete, the 
Census MaRCS created the Fail File, to be delivered to the DSPO.  The Fail File contained a list 
of NRFU cases for which the response data should be replaced by the NRFU RI data in Census 
processing because the NRFU RI data were expected to be of better quality.  The Fail File 
contained the following types of cases: 

                                                 
58 This column does not total 100.0% due to rounding. 
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• All Hard Fail Cases     
• All Soft Fail Cases 
• All DK-Susp Cases 
• DK- No Susp Cases for “Hard Fail” enumerators 
• LCO Relief Cases for “Hard Fail” enumerators 

Table 49 shows the count of cases on the Fail File by final RI outcome and the amount of data 
collected during the RI.  If a housing unit was found to be occupied in RI and the respondent 
confirmed that a NRFU enumerator had visited and conducted an interview, the enumerator was 
to collect just a roster of names for the people enumerated there.  If the respondent said they had 
not been contacted before or could not confirm that the interview took place, then the RI 
enumerator was to continue and collect all the data asked for on the EQ.   

Table 49: Cases on Fail File by RI Outcome and Data Collected59 

Final RI Matching 
Outcome 

Total 
Cases 

Not 
Occupied Occupied 

Occupied RI data collected 
(and percent of occupied cases) 

Full 
Interview 

Names 
Only 

No Person 
Data 

Soft Fail 67,977 
15,279

(22.5%)
52,698

(77.5%)
21,812

(41.4%)
25,796 

(49.0%) 
5,090

(9.7%)

Hard Fail 12,910 
3,149

(24.4%)
9,761

(75.6%)
7,080

(72.5%)
2,184 

(22.4%) 
497

(5.1%)
Don’t Know – 
Suspect 9,572 

2,273
(23.7%)

7,299
(76.3%)

4,215
(57.7%)

2,373 
(32.5%) 

711
(9.7%)

Don’t Know –  
No Suspect 2,817 

778
(27.6%)

2,039
(72.4%)

1,087
(53.3%)

695 
(34.1%) 

257
(12.6%)

LCO Relief 358 
55

(15.4%)
303

(84.6%)
167

(55.1%)
95 

(31.4%) 
41

(13.5%)

All Fail File Cases 93,634 
21,534

(23.0%)
72,100

(77.0%)
34,361

(47.7%)
31,143 

(43.2%) 
6,596

(9.1%)
Source: MaRCS 

 

 

 

                                                 
59 348  cases on the Fail File from the Lexington, KY proxy rework effort are not included in this table.  There was a 
special NRFU rework effort in the Lexington, KY LCO to replace proxy cases that should have been interviews with 
household members.  This rework was done by selecting specially identified cases for RI.  These data were replaced 
in post-processing only if the reworked case was done with a household member.  If the reworked case was done 
with a proxy, the original NRFU interview was kept. 
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As reported in Table 49, there were 93,634 RI cases (or 4.9 percent of the NRFU RI cases) 
where the RI data were designated to replace the NRFU data; 72,100 (or 77 percent) of those 
cases represented occupied households.  Of the occupied households, 47.7 percent had all 
demographic data collected; 43.2 percent had just household member names and 9.1 percent had 
no person data at all.  Cases with a Soft Fail outcome were the only cases with fewer complete 
interviews than name-only interviews in RI.   

During the NRFU operation, there were 528,960 different enumerators who completed at least 
one NRFU case.  Of these, only 1,419 (or 0.3%) were hard failed.  When an enumerator was 
discovered falsifying data outside the RI program (usually by their NRFU supervisors), they 
were flagged as Non-RI fail. There were 291 of these hard-failed enumerators.  The remaining 
1,128 enumerators found through the RI program had at least one RI case with a hard fail 
outcome. 

5.1.2.2 Formation of DRF Analysis Universe 

The following NRFU RI results used data collected on the DRF for the analysis.  As stated in 
Section 4.1, the universe of cases from MaRCS that was used in Section 5.1.2.1 differs from the 
universe of cases identified from the DRF that will be used in the subsequent sections. 

The top row in Table 50 is the total number of EQs associated with NRFU RI on the DRF, 
including multiple copies of the same questionnaire.  The second row removes the multiple 
copies of the same questionnaire.  The last row in the table removes duplicated questionnaires 
generated for an address that were due to rework.  The universe of cases worked in NRFU RI 
from the DRF in this assessment is 1,888,148 unique housing units.     

Table 50: NRFU RI Universe 
NRFU RI Universe Characteristics Number of 

Questionnaires 
All Questionnaires on the DRF  1,924,749
Unique Questionnaires on the DRF  1,924,580
Unique Housing Units on the DRF  1,888,148

Source: DRF 

5.1.2.3 NRFU RI Housing Unit Status 
Table 51 shows the housing unit status distribution for housing units contacted in NRFU RI.   
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Table 51: NRFU RI Housing Unit Status 
Housing Unit Status Number of Housing Units Percent 
Occupied 1,582,163 83.8%
Vacant 257,919 13.7%
Delete     30,633 1.6%
Unresolved 17,433 0.9%
Total Housing Units 1,888,148 100.0%
Source: DRF 

Of the 1,888,148 housing units visited in NRFU RI, 83.8 percent were found to be occupied.  An 
additional 13.7 percent were vacant housing units, 1.6 percent were marked to be deleted, and 
0.9 percent were considered unresolved.  This distribution, with an emphasis on occupied 
housing units, makes sense since the majority of vacant and delete cases were ineligible for RI 
and therefore the majority of the RI workload came from housing units found to be occupied in 
NRFU.   

Table 52 shows the number of housing units marked as refusals during the NRFU RI operation, 
by housing unit status.   

Table 52: NRFU RI Refusals 
Housing Unit Status Number of 

Housing Units 
Number of 

Refusals 
Refusal 

Percentage 
Occupied 1,582,163 19,700 1.2%
Vacant 257,919 600 0.2%
Delete     30,633 97 0.3%
Unresolved 17,433 3,935 22.6%
Total Housing Units 1,888,148 24,332 1.3%

Source: DRF 

Of the 1,888,148 housing units in NRFU RI, there were 24,332 (1.3 percent) that were marked as 
a refusal on the questionnaire.  Of the housing units that had an unresolved status, 22.6 percent 
were flagged as refusals.   

The following tables explore the occupied, vacant, and deleted housing units in more depth.   

5.1.2.3.1 Occupied Housing Units 

The reported population count of an occupied housing unit (as captured in Item C from Figure 2) 
was considered valid if it was from 1 to 49, inclusive.  A population count  for an occupied 
housing unit was considered invalid if it was either blank, zero, or ranged from 50 to 98.  A value 
of 99 indicated the population count  was unknown to the enumerator.  Table 53 shows how 
often each of these three types of population counts was recorded in conjunction with a reported 
refusal.   
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Table 53: Types of Refusals for NRFU RI Occupied Housing Units 
Type of Population Count Number of Housing Units  Percent60 
Valid population count    4,692 23.8%
Invalid population count       300 1.5%
Unknown population count  14,708 74.7%
Refusals 19,700 100.0%

Source: DRF 
 
Table 53 shows that 74.7 percent of the refusals had an unknown population count . 

5.1.2.3.2 Vacant Housing Units 

Table 51 showed that 257,919 of the housing units in NRFU RI were identified as vacant.  Table 
54 describes the distribution of vacant housing units between vacant-regular and UHE. 

Table 54: Types of NRFU RI Vacant Housing Units 
Vacant Type Number of Housing units  Percent 
Regular 100,578 39.0%
Usual Home Elsewhere (UHE) 157,049 60.9%
Unknown 292 0.1%
Total Vacant Housing Units 257,919 100.0%
Source: DRF 

Of the 257,919 housing units identified as vacant, 60.9 percent were classified as UHEs, while 
39.0 percent were classified as vacant-regular.   

5.1.2.3.3 Delete Housing Units 

Table 51 showed that 30,633 housing units were marked to be deleted during NRFU RI.  Table 
55 shows the distribution of deletes in NRFU RI. 

                                                 
60 This column does not total 100.0% due to rounding. 
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Table 55: Types of NRFU RI Delete Housing Units 
Delete Type Number of Housing Units  Percent 
Demolished/Burned Out/Cannot Locate 9,494 31.0%
Nonresidential 3,978 13.0%
Empty Mobile Home/Trailer Site 10,803 35.3%
Uninhabitable 5,235 17.1%
Duplicate 873 2.8%
Delete Unknown 250 0.8%
Total Deleted Housing Units 30,633 100.0%
Source: DRF 

The majority of deletes (35.3 percent) were classified as housing units that were Empty Mobile 
Home/Trailer Sites, which was an RI-eligible case type from NRFU.  An additional 31.0 percent 
were classified as “demolished/burned out/cannot locate,” 17.1 percent were classified as 
uninhabitable, and 13.0 percent were nonresidential.   

5.1.2.4 Interview Completion and Case Check-in  

Section 5.1.2.4 presents information about when NRFU RI cases were completed in the field and 
when they were checked-in by the office.  These results answer the research questions regarding 
how the planned start and finish dates for the RI operation compared to the actual start and finish 
dates, and how the accumulation of outcomes changed over time. 

5.1.2.4.1 Interview Completion Dates 

The NRFU RI operation was officially scheduled to begin on May 13, 2010 for personal visit 
followup61, but telephone RI was scheduled to begin on May 3.  Table 56 shows the progress of 
all NRFU RI cases through the spring and summer of 2010.  These results use the dates reported 
by the enumerator or CL in the Certification section of the RI EQ, which should best reflect the 
actual date that an interview was completed (Figure 4 showed the Certification section of the 
NRFU EQ, which contains the same fields as the RI EQ). 

                                                 
61 Personal visit followup was originally scheduled to start May 7 but was changed to May 13 to allow work to 
accumulate for the RI enumerators. 
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Table 56: NRFU RI Housing Units Completed By Week 
Week Total for that 

Time Period 
Percent for that 
Time Period62 

Cumulative 
Percent 

4/01 - 4/03 295 <0.1% <0.1%
4/04 - 4/10 664 <0.1% 0.1%
4/11 - 4/17 660 <0.1% 0.1%
4/18 - 4/24 384 <0.1% 0.1%
4/25 - 5/01 622 <0.1% 0.1%
5/02 - 5/06* 13,941 0.7% 0.9%
5/07 - 5/08  Official Start of NRFU RI 16,248 0.9% 1.7%
5/09 - 5/15 177,821 9.4% 11.2%
5/16 - 5/22 201,249 10.7% 21.8%
5/23 - 5/29 240,421 12.7% 34.5%
5/30 - 6/05 285,633 15.1% 49.7%
6/06 - 6/12 274,169 14.5% 64.2%
6/13 - 6/19 209,335 11.1% 75.3%
6/20 - 6/26 143,864 7.6% 82.9%
6/27 - 7/03 119,698 6.3% 89.2%
7/04 - 7/10 75,838 4.0% 93.3%
7/11 - 7/17 59,002 3.1% 96.4%
7/18 - 7/24 34,700 1.8% 98.2%
7/25 - 7/31  Official End of NRFU RI 19,247 1.0% 99.2%
8/01 - 8/07 451 <0.1% 99.3%
8/08 - 8/14 477 <0.1% 99.3%
8/15 - 8/21 274 <0.1% 99.3%
8/22 - 8/28 195 <0.1% 99.3%
8/29 - 9/04 55 <0.1% 99.3%
Missing/Out of Range 12,905 0.7% 100.0%
Total Housing Units 1,888,148 100.0% 100.0%
Source: DRF and Aux 
* Telephone RI began on May 3rd. 

Nearly 99 percent of the NRFU RI work was completed by July 31st, the official revised end date 
of the operation.  Approximately 96 percent of the NRFU RI workload was completed two 
weeks prior to July 31st.   

Figure 24, Table 57, Table 58, and Table 59 show the percentage of occupied, vacant, and 
deleted housing units completed by week.   

                                                 
62 This column does not total 100.0% due to rounding. 
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Figure 24: Cumulative Percent Occupied, Vacant, and Delete Completed NRFU RI Cases 
by Day 

 
Source: DRF and AUX 
 
The occupied housing units were finished slightly sooner than the vacant and deleted housing 
units.  About 90 percent of the occupied housing units were finished by July 3rd and 90 percent 
of the vacant housing units were completed during the week of July 4th.  Of the deleted housing 
units, 90 percent were not completed until the week of July 18th.   
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Table 57: NRFU RI Occupied Housing Units Completed By Week 
Week Total for that 

Time Period 
Percent for that 
Time Period63 

Cumulative 
Percent 

4/01 - 4/03 243 <0.1% <0.1%
4/04 - 4/10 560 <0.1% 0.1%
4/11 - 4/17 554 <0.1% 0.1%
4/18 - 4/24 304 <0.1% 0.1%
4/25 - 5/01 522 <0.1% 0.1%
5/02 - 5/06* 12,784 0.8% 0.9%
5/07 - 5/08  Official Start of NRFU RI 14,927 0.9% 1.9%
5/09 - 5/15 160,844 10.2% 12.1%
5/16 - 5/22 178,988 11.3% 23.4%
5/23 - 5/29 210,175 13.3% 36.7%
5/30 - 6/05 245,070 15.5% 52.1%
6/06 - 6/12 229,476 14.5% 66.6%
6/13 - 6/19 170,539 10.8% 77.4%
6/20 - 6/26 114,745 7.3% 84.7%
6/27 - 7/03 89,789 5.7% 90.4%
7/04 - 7/10 55,682 3.5% 93.9%
7/11 - 7/17 45,424 2.9% 96.7%
7/18 - 7/24 26,067 1.6% 98.4%
7/25 - 7/31  Official End of NRFU RI 14,366 0.9% 99.3%
8/01 - 8/07 410 <0.1% 99.3%
8/08 - 8/14 438 <0.1% 99.4%
8/15 - 8/21 230 <0.1% 99.4%
8/22 - 8/28 168 <0.1% 99.4%
8/29 - 9/04 45 <0.1% 99.4%
Missing/Out of Range 9,813 0.6% 100.0%
Total Occupied Housing Units 1,582,163 100.0% 100.0%
Source: DRF and Aux 
* Telephone RI began on May 3rd. 
 
 

                                                 
63 This column does not total 100.0% due to rounding. 
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Table 58: NRFU RI Vacant Housing Units Completed By Week 
Week Total for that 

Time Period 
Percent for that 
Time Period64 

Cumulative 
Percent 

4/01 - 4/03 47 <0.1% <0.1%
4/04 - 4/10 89 <0.1% 0.1%
4/11 - 4/17 91 <0.1% 0.1%
4/18 - 4/24 65 <0.1% 0.1%
4/25 - 5/01 84 <0.1% 0.1%
5/02 - 5/06* 987 0.4% 0.5%
5/07 - 5/08  Official Start of NRFU RI 1,150 0.4% 1.0%
5/09 - 5/15 14,364 5.6% 6.5%
5/16 - 5/22 18,129 7.0% 13.6%
5/23 - 5/29 25,575 9.9% 23.5%
5/30 - 6/05 34,932 13.5% 37.0%
6/06 - 6/12 39,039 15.1% 52.2%
6/13 - 6/19 33,721 13.1% 65.2%
6/20 - 6/26 24,970 9.7% 74.9%
6/27 - 7/03 26,247 10.2% 85.1%
7/04 - 7/10 16,998 6.6% 91.7%
7/11 - 7/17 10,461 4.1% 95.7%
7/18 - 7/24 6,152 2.4% 98.1%
7/25 - 7/31  Official End of NRFU RI 3,312 1.3% 99.4%
8/01 - 8/07 39 <0.1% 99.4%
8/08 - 8/14 34 <0.1% 99.4%
8/15 - 8/21 33 <0.1% 99.5%
8/22 - 8/28 20 <0.1% 99.5%
8/29 - 9/04 8 <0.1% 99.5%
Missing/Out of Range 1,372 0.5% 100.0%
Total Vacant Housing Units 257,919 100.0% 100.0%
Source: DRF and Aux 
* Telephone RI began on May 3rd. 
 

                                                 
64 This column does not total 100.0% due to rounding. 
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Table 59: NRFU RI Delete Housing Units Completed By Week 
Week Total for that 

Time Period 
Percent for that 
Time Period65 

Cumulative 
Percent 

4/01 - 4/03 4 <0.1% <0.1%
4/04 - 4/10 10 <0.1% <0.1%
4/11 - 4/17 8 <0.1% 0.1%
4/18 - 4/24 9 <0.1% 0.1%
4/25 - 5/01 8 <0.1% 0.1%
5/02 - 5/06* 94 0.3% 0.4%
5/07 - 5/08  Official Start of NRFU RI 110 0.4% 0.8%
5/09 - 5/15 1,478 4.8% 5.6%
5/16 - 5/22 1,960 6.4% 12.0%
5/23 - 5/29 2,834 9.3% 21.3%
5/30 - 6/05 3,797 12.4% 33.7%
6/06 - 6/12 3,801 12.4% 46.1%
6/13 - 6/19 3,231 10.5% 56.6%
6/20 - 6/26 2,701 8.8% 65.4%
6/27 - 7/03 2,549 8.3% 73.8%
7/04 - 7/10 2,282 7.4% 81.2%
7/11 - 7/17 2,213 7.2% 88.4%
7/18 - 7/24 2,087 6.8% 95.2%
7/25 - 7/31  Official End of NRFU RI 1,192 3.9% 99.1%
8/01 - 8/07 0 0.0% 99.1%
8/08 - 8/14 1 <0.1% 99.1%
8/15 - 8/21 6 <0.1% 99.2%
8/22 - 8/28 4 <0.1% 99.2%
8/29 - 9/04 2 <0.1% 99.2%
Missing/Out of Range 252 0.8% 100.0%
Total Deleted Housing Units 30,633 100.0% 100.0% 

Source: DRF and Aux 
* Telephone RI began on May 3rd. 

5.1.2.4.2 Check-in 

Completion Dates Compared to PBOCS Check-in Data 

Once the NRFU RI cases were completed, they were checked in to PBOCS.  Figure 25 shows the 
difference in the percentage of cases completed in the field and the those checked into PBOCS. 

                                                 
65 This column does not total 100.0% due to rounding. 
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Figure 25: Time Between Completion of NRFU RI Cases and Office Check-in  

 
Source: DRF, AUX, and DMD C&P 

Unlike with NRFU, there was very little backlog at PBOCS for the NRFU RI cases.  The largest 
amount of backlog happened during an eleven-day period from May 15th to May 25th.  In that 
period, the backlog each day was between 5 percent and 7.5 percent. 

Actual Check-in Compared to Expected Check-in 

Figure 26 depicts the cumulative percent of NRFU RI questionnaires checked in daily compared 
to the expected check-in rates at the national level.  NRFU RI was scheduled from May 3rd(for 
telephone followup) and May 13th (for personal visit followup) to July 31st66.   

                                                 
66 The master activity schedule states a baseline end date of July 27.  We extended the end date to July 31 and did 
not update the official schedule. See section 2.3.2 for more information on RI conduct dates.  
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Figure 26: Percent of Actual NRFU RI Cases Checked-in Compared to Expected  

 
Source: Cost and Progress 

Throughout most of the operation, actual check-in rates exceeded expected rates; however, they 
followed the pattern of expected rates closely. Table 60 summarizes NRFU RI check-in by week 
at the national level.   
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Table 60: Distribution of NRFU RI Questionnaires Checked-in by Week  

Week Date 

Cumulative 
Number of 

EQs 
Checked-in 

Cumulative 
Percent of 

EQs  
Checked-in 

Expected 
 Percent of 

EQs 
Checked-in 

1 May 3 – May 9 2,607 0.1% <0.1%

2 May 10 – May 16 119,585 6.5% <0.1%

3 May 17 - May 23 307,169 16.7% 10.0%

4 May 24 - May 30 549,659 29.9% 22.5%

5 May 31 - June 6 843,345 45.8% 37.0%

6 June 7 - June 13 1,131,490 61.5% 52.0%

7 June 14 - June 20 1,355,566 73.4% 65.0%

8 June 21 - June 27 1,534,267 82.9% 75.5%

9 June 28 - July 4 1,661,073 89.7% 84.5%

10 July 5 - July 11 1,750,220 94.5% 92.0%

11 July 12 - July 18 1,821,513 98.4% 96.5%

12 July 19 - July 25 1,859,349 100% 99.0%

13 July 26 - August 1 1,882,817 100% 100.0%

Source: DMD C&P 

By the end of the sixth week of the operation, over 60 percent of NRFU RI cases had been 
checked in at the national level.  At the end of week ten, nearly 95 percent of cases had been 
checked in, and by the end of week 13, all LCOs had finished NRFU RI. Since the numbers in 
Table 60 come from DMD C&P, the universe number differs from that reported using the DRF.   

5.1.2.5 Interview Characteristics 

The following section presents some paradata about the interviews with NRFU RI respondents, 
including the language in which interviews were conducted, the number of contacts that 
enumerators made to enumerate a housing unit, and the type of respondents who completed 
NRFU RI interviews.    

5.1.2.5.1 Language 

Table 61 shows the top five languages that the NRFU RI enumerators used to complete an 
interview. 
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Table 61: Top Five Languages in which NRFU RI Interviews were Conducted 
Language  Number of Housing Units  Percent67 
English 1,726,372 91.4%
Spanish 93,914 5.0%
Chinese  2,376 0.1%
Russian 1,024 0.1%
Korean 932 <0.1%
All other languages 4,241 0.2%
Multiple languages indicated 1,836 0.1%
Unknown language 57,453 3.0%
Total Housing Units 1,888,148 100.0%

Source: DRF and AUX 

English was the most frequent language used; 91.4 percent of the interviews were conducted in 
English.  Spanish was the second most used language to complete an interview.  Of all of the 
NRFU RI interviews, 5.0 percent were completed in Spanish.  Of the 93,914 NRFU RI 
interviews conducted in Spanish, 24,919 (26.5 percent) of those were interviews conducted in 
Puerto Rico.   

The ‘All other languages’ row condenses the 45 additional languages that were on the language 
identification flashcard.  The distribution of those languages is provided in Appendix D.  The 
‘Multiple languages indicated’ row reflects the interviews where both the English and Spanish 
boxes were marked, or where one of those boxes was marked and a number was also written in 
to indicate a different language from the flashcard. 

                                                 
67 This column does not total 100.0% due to rounding. 
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5.1.2.5.2 Record of Contact 

Table 62 shows the distribution of the number of contacts made to an address in order to obtain a completed interview.  The first 
column contains all 1,888,148 housing units in NRFU RI.  Subsequent columns look strictly at housing units by their final occupancy 
status.   

Table 62: Number of Contact Attempts Made to NRFU RI Housing Units68 
Number of 
Contact 
Attempts 

Overall 
Contact 

Attempts 

Overall 
Percent 

Occupied 
Count 

Attempts 

Occupied 
Percent 

Vacant 
Count 

Attempts 

Vacant 
Percent 

Delete 
Count 

Attempts 

Delete 
Percent 

0 11,240 0.6% 5,768 0.4% 2,875 1.1% 1,522 5.0%
1 612,832 32.5% 505,958 32.0% 91,951 35.7% 11,517 37.6%
2 401,939 21.3% 333,999 21.1% 59,087 22.9% 6,600 21.5%
3 274,402 14.5% 230,434 14.6% 37,512 14.5% 4,054 13.2%
4 260,846 13.8% 223,010 14.1% 31,818 12.3% 3,751 12.2%
5 148,303 7.9% 128,376 8.1% 16,863 6.5% 1,718 5.6%
6 178,586 9.5% 154,618 9.8% 17,813 6.9% 1,471 4.8%
Total Housing 
Units 1,888,148 100.0% 1,582,163 100.0% 257,919 100.0% 30,633 100.0%
Source: DRF and AUX 

Of the 1,888,148 housing units in NRFU RI, 32.5 percent of them were contacted only one time.  In NRFU RI, 7.9 percent of the 
housing units were visited five times, but 9.5 percent were visited six times, which are higher rates than was seen in NRFU.  In NRFU, 
3.6 percent of the housing units were visited five times, while 4.6 percent were visited six times.   

                                                 
68 These columns do not total 100.0% due to rounding. 



118 

 

Comparing the occupied, vacant, and delete columns in Table 62, the deleted housing units have a high percentage of “zero” reported 
contacts, at 5.0 percent.  Occupied housing units had the highest percentage of cases requiring six contacts (9.8 percent).  Besides 
those differences, there is not that much difference in the distribution of contacts among the housing status codes. 

Enumerators could contact an address either in person or over the telephone after the required initial personal visit.  Table 63 shows 
the distribution of contacts for telephone calls and Table 64 shows the distribution for personal visits.   

Table 63: Number of Telephone Contact Attempts Made to NRFU RI Housing Units69 
Number of 
Contact 
Attempts 

Overall 
Contact 

Attempts 

Overall 
Percent 

Occupied 
Count 

Attempts 

Occupied 
Percent 

Vacant 
Count 

Attempts 

Vacant 
Percent 

Delete 
Count 

Attempts 

Delete 
Percent 

0 292,917 15.5% 230,910 14.6% 47,195 18.3% 9,784 31.9%
1 648,002 34.3% 540,468 34.2% 94,321 36.6% 9,376 30.6%
2 376,792 20.0% 317,852 20.1% 51,709 20.0% 4,878 15.9%
3 513,404 27.2% 445,142 28.1% 56,692 22.0% 5,915 19.3%
4 52,654 2.8% 44,308 2.8% 7,254 2.8% 602 2.0%
5 3,852 0.2% 3,056 0.2% 666 0.3% 72 0.2%
6 527 <0.1% 427 <0.1% 82 <0.1% 6 <0.1%
Total Housing 
Units 1,888,148 100.0% 1,582,163 100.0% 257,919 100.0% 30,633 100.0%

Source: DRF and AUX 

A large majority of the NRFU RI cases made at least one telephone contact to a housing unit.  Only 15.5 percent of the NRFU RI 
housing units did not receive one telephone contact.  This is a result of the availability of a phone number provided on the NRFU 
questionnaire and transcribed onto the NRFU RI questionnaire.   

                                                 
69 These columns do not total 100.0% due to rounding. 
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Table 64: Number of Personal Visit Contacts Attempts Made to NRFU RI Housing Units70 
Number of 
Contact 
Attempts 

Overall 
Contact 

Attempts 

Overall 
Percent 

Occupied 
Count 

Attempts 

Occupied 
Percent 

Vacant 
Count 

Attempts 

Vacant 
Percent 

Delete 
Count 

Attempts 

Delete 
Percent 

0 903,865 47.9% 759,274 48.0% 127,266 49.3% 12,532 40.9%
1 468,342 24.8% 384,165 24.3% 68,681 26.6% 11,556 37.7%
2 244,496 12.9% 206,786 13.1% 31,785 12.3% 3,776 12.3%
3 214,442 11.4% 183,116 11.6% 23,950 9.3% 2,115 6.9%
4 34,872 1.8% 29,674 1.9% 4,120 1.6% 412 1.3%
5 14,219 0.8% 12,293 0.8% 1,433 0.6% 148 0.5%
6 7,912 0.4% 6,855 0.4% 684 0.3% 94 0.3%
Total Housing 
Units 1,888,148 100.0% 1,582,163 100.0% 257,919 100.0% 30,633 100.0%
Source: DRF and AUX 

Nearly half of all NRFU RI cases were completed without one personal visit to the address.  As discussed above this is due to the 
availability of a respondent telephone number.  Table 65 shows the final contact made by an enumerator to complete the NRFU RI 
questionnaire. 

                                                 
70 These columns do not total 100.0% due to rounding. 
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Table 65: Type of Final Contact for Housing Units in NRFU RI, by Housing Unit Status  
 Total Cases Occupied Vacant Delete 
Final Contact Total Percent Total Percent Total Percent Total Percent 
Personal Visit 900,329 47.7% 754,788 47.7% 117,321 45.5% 16,791 54.8%
Telephone 948,505 50.2% 799,066 50.5% 133,446 51.7% 11,637 38.0%
Unknown 39,314 2.1% 28,309 1.8% 7,152 2.8% 2,205 7.2%
Total Housing 
Units 1,888,148 100.0% 1,582,163 100.0% 257,919 100.0% 30,633 100.0%

Source: DRF and AUX 

Fifty percent of NRFU RI interviews were completed over the telephone.  Surprisingly, 38 percent of the deletes were completed with 
a telephone call.  This may be due to Empty Mobile Home/Trailer Sites being the only delete type eligible for RI.  That delete 
categorization could lend itself to having a proxy respondent that can complete the interview over the phone and without an 
enumerator visit (e.g., a mobile home park manager). 

5.1.2.5.3 Type of Respondent 

Table 66 shows the respondent types for all of the NRFU RI interviews.  Housing units with an unresolved status are included in the 
column with all cases but are not given their own column in this table.   
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Table 66: Type of Respondent for NRFU RI Interviews, by Housing Unit Status  
 Total Cases Occupied Vacant Delete 
Respondent Type Total Percent Total Percent Total Percent Total Percent 
Household Member 1,145,335 60.7% 1,131,119 71.5% 12,329 4.8% 869 2.8%
Unknown Type 47,235 2.5% 28,594 1.8% 5,675 2.2% 2,743 9.0%
All Proxy 695,578 36.8% 422,450 26.7% 239,915 93.0% 27,021 88.2%
Proxy Types       
   In-mover 31,040 1.6% 10,563 0.7% 19,994 7.8% 172 0.6%
   Neighbor or other  664,524 35.2% 411,880 26.0% 219,915 85.3% 26,849 87.6%
   Both marked 14 <0.1% 7 <0.1% 6 <0.1% 0 0.0%
Total Housing Units 1,888,148 100.0% 1,582,163 100.0% 257,919 100.0% 30,633 100.0%

Source: DRF and AUX 

The first column of Table 65 shows that information was collected from an April 1 household member for more than half of all the 
NRFU RI housing units (60.7 percent).    

When looking strictly at vacant housing units, there is a much higher rate of proxy respondents (85.3 percent of all vacant interviews 
were with a neighbor or other proxy).  Similarly, housing units marked for deletion reported interviewing a neighbor or other proxy 
87.6 percent of the time.  The second most common category of respondent for deleted housing units was an unknown respondent (9.0 
percent).  As seen in NRFU, both vacant and deleted housing units reported interviewing April 1 household members, which is 
incompatible with our definitions. 

Additionally, for the RI cases identified in MaRCS data, Table 46 showed how the respondents in RI compared to the NRFU 
respondent for that housing unit.   
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5.1.2.6 Characteristics of Occupied Housing Units 

The tables in this section will discuss characteristics of the occupied housing units that 
completed a full interview during RI.  The NRFU RI questionnaire only collected a full interview 
if the NRFU RI respondent did not report that they were interviewed previously in NRFU.  If 
they did report being interviewed previously, only the first and last names of household members 
were collected.  If only a name was provided, then the person record was not considered data-
defined.   

Section 5.1.2.6 will report on characteristics for the 270,069 RI housing units that were reported 
to be occupied and for which at least one data-defined person was enumerated. Given the 
limitations in the data, this section includes cases that were not on the Fail File.    

5.1.2.6.1 Household Population Count 

Table 67 shows the distribution of the enumerator-reported population counts and the number of 
data-defined people at each address.   
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Table 67: Population Count of Housing Units found to be Occupied During NRFU RI71 
 Enumerator-Reported Data-defined People 

Population 
Count 

Number of 
Housing Units 

Percent Number of 
Housing Units 

Percent 

0 83 <0.1% 0 0.0%
1 87,961 32.6% 103,200 38.2%
2 72,503 26.8% 70,952 26.3%
3 41,576 15.4% 39,490 14.6%
4 34,513 12.8% 30,772 11.4%
5 17,669 6.5% 15,985 5.9%
6 7,111 2.6% 5,452 2.0%
7 4,677 1.7% 2,237 0.8%
8 1,384 0.5% 1,002 0.4%
9 687 0.3% 462 0.2%
10 324 0.1% 265 0.1%
11 – 15 401 0.1% 235 0.1%
16 – 20  19 <0.1% 9 <0.1%
21 – 30  19 <0.1% 3 <0.1%
31 – 40 6 <0.1% 2 <0.1%
41 – 49 1 <0.1% 0 0.0%
50 – 97 14 <0.1% 3 <0.1%
98 (Delete)  5 <0.1% N/A N/A
99 (Unknown) 870 0.3% N/A N/A
Missing 246 0.1% N/A N/A
Total Occupied 
Housing Units 

270,069 100.0% 270,069 100.0%

Source: DRF 

The distribution of enumerator-reported population counts is similar to the NRFU distribution of 
enumerator-reported population counts, but there was a higher percent of one-person households 
enumerated in RI (32.6 percent).  This could be because one-person households were a possible 
flag for outlier RI interviews.  Table 67 also shows a much higher rate of housing units with one 
data-defined person (38.2 percent) than housing units with one enumerator-reported person (32.6 
percent).  This could be a result of enumerators not following procedures and just listing the 
respondent on the roster instead of the whole household.  It could have also resulted from NRFU 
RI have a higher amount of proxy respondents than NRFU.  A proxy respondent might not know 
the detailed demographic information that classifies a person as data-defined.   

 

                                                 
71 These columns do not total 100.0% due to rounding. 
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Table 68 shows the number of continuation forms used to enumerate people at each address in 
NRFU RI. 

Table 68: Number of Continuation Forms used at an Occupied Address 
During NRFU RI 

Number of  
Continuation Forms  

Number of 
Housing Units 

Percent 

0 259,371 96.0% 
1 10,428 3.9% 
2 252 0.1% 
3 10 <0.1% 
4 3 <0.1% 
5 0 0.0% 
6 0 0.0% 
7 2 <0.1% 
8 0 0.0% 
9 0 0.0% 
10 2 <0.1% 
11 0 0.0% 
12 0 0.0% 
13 0 0.0% 
14 1 <0.1% 
Total Occupied  
Housing Units 270,069 100.0% 
Source: DRF 

 
Table 68 shows that while the majority of housing units (96.0 percent) enumerated in RI did not 
use a continuation form, 3.9 percent used exactly one form and an additional 0.1 percent used 
more than one continuation form.    

5.1.2.6.2 Undercount 

Table 69 shows the frequency that each probe was marked with an affirmative answer, including 
one row for housing units that had multiple undercount categories marked.   
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Table 69: Distribution of Answers to the Undercount Probes at NRFU RI Occupied 
Housing Units 

Undercount Category Total  Percent 
Only ‘No’ category marked    190,497   70.5% 
At least one category      2,408     0.9% 

Babies only 336 0.1%
Foster children only 43 <0.1%
Any other relatives only 1,002 0.4%
Roommates only 304 0.1%
Any other nonrelatives only 285 0.1%
Anyone else staying on April 1 who had no 

permanent place to live 262 0.1%
Multiple categories marked 176 0.1%

Missing (all boxes blank)   77,164  28.6% 
Total Occupied Housing Units 270,069 100.0% 

Source: DRF 

Of the housing units that indicated an undercount category, the most common category was “any 
other relatives”.  Over a quarter of the questionnaires (28.6 percent) had no checkboxes marked 
on the form, to indicate either a ‘no’ or a ‘yes’ reply.    

Table 70 shows how often the name fields were used at the end of the undercount question.  For 
this assessment, the name fields were not inspected for validity; any non-blank entry would have 
been captured as a name in the following tables.   

Table 70: Number of Undercount Names Reported when Any Undercount Category 
Marked in NRFU RI Occupied Housing Units 

Total Number of Names Total Percent 
Zero Names 424 17.6% 
One Name 1,613 67.0% 
Two Names 371 15.4% 

Total Occupied Housing Units with 
Category Selected 2,408 100.0% 

Source: DRF and AUX 

Table 70 shows that 67.0 percent of the occupied cases that answered ‘yes’ to the undercount 
category provided one name, 17.6 percent did not provide a name, and 15.4 percent provided two 
names. 

Table 71 shows how often a name was provided to the enumerator when a respondent had replied 
affirmatively to specific undercount categories.   
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Table 71: Number of Undercount Names Reported for Specific Undercount Category Marked in 
NRFU RI Occupied Housing Units 

Undercount Category with Number of Names Total  Percent72 
Babies only 
 Zero Names 85 25.3%
 One Name 209 62.2%
 Two Names 42 12.5%

Total  336 100.0%
Foster children only 
 Zero Names 7 16.3%
 One Name 22 51.2%
 Two Names 14 32.6%

Total  43 100.0%
Any other relatives only 
 Zero Names 120 12.0%
 One Name 723 72.2%
 Two Names 159 15.9%

Total  1002 100.0%
Roommates only 
 Zero Names 75 24.7%
 One Name 205 67.4%
 Two Names 24 7.9%

Total  304 100.0%
Any other nonrelatives only 
 Zero Names 49 17.2%
 One Name 212 74.4%
 Two Names 24 8.4%

Total  285 100.0%
Anyone else only 
 Zero Names 24 9.2%
 One Name 204 77.9%
 Two Names 34 13.0%

Total  262 100.0%
Multiple 
 Zero Names 64 36.4%
 One Name 38 21.6%
 Two Names 74 42.1%

Total  176 100.0%
None73 
 Zero Names 267,453 99.9%
 One Name 174 0.1%
 Two Names 34 <0.1%

Total  267,661 100.0%
Source: DRF and AUX 

                                                 
72 This column may not total 100.0% due to rounding. 
73 These numbers include both rows “Missing” and “Only ‘No’ category marked” from Table 69.   
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Housing units that answered ‘yes’ to multiple undercount categories were the most likely to 
provide the names of two people (42.1 percent), but also the most likely to provide zero names 
(36.4 percent).  The “any other relative” was the most frequently marked undercount category.  
When that category was marked, only 12.0 percent of the cases did not provide a name, one of 
the most successful categories. 

5.1.2.6.3 Overcount  

Table 72 describes the outcome of the overcount question, asked for each person.   The universe 
in Table 72 consists of data-defined people in an occupied housing unit.  There were 633,092 
such people captured during NRFU RI.   

Table 72: Overcount Category for Data-defined People in NRFU RI Occupied 
Housing Units 

Overcount Category Number of People Percent 
None 614,417  97.1% 
At least one category marked   18,675   2.9% 

College Housing only 1,692 0.3%
Military only 1,319 0.2%
Seasonal/Second Home only 6,241 1.0%
Child Custody only 3,201 0.5%
Jail or Prison only 273 <0.1%
Nursing Home only 224 <0.1%
Another Reason only 5,194 0.8%
Multiple Categories 531 0.1%

Total People in Occupied Housing Units 633,092 100.0% 
Source: DRF 

The vast majority of people (97.1 percent) did not indicate they lived or stayed anywhere else 
besides the NRFU RI address.  Of those who replied they did live somewhere else, a seasonal or 
second home was the most frequent response with 1.0 percent. 
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5.1.2.7 Standard Demographic Tables 

There were 633,092 data-defined persons included on 270,069  NRFU RI forms that completed a 
full interview in the 2010 Census.  This section will present the demographic characteristics for 
these persons on the NRFU RI form.  Table 73 through Table 77 present NRFU RI person 
demographic characteristics:  age, Hispanic origin, race, relationship to person 1, and sex.  Age 
was calculated based on the date of birth provided; if no date of birth was provided then the 
write-in age was used.   Age was calculated only if the date of birth fell within valid date ranges.  
Similarly, the calculated age or write-in age was used only if it fell within valid age ranges; 
otherwise it was considered missing.  Table 78 gives the distribution of tenure responses for 
housing units included in the NRFU RI operation. 

Because the demographic data used in this assessment are unedited, direct comparisons with 
published 2010 Census results are not possible.  These tables include a row for people with 
missing values for the specific characteristic.  The data in published Census reports have 
undergone editing and imputation, and therefore will have no missing values. 

Table 73: Standard Assessment Demographic Table for Age in NRFU RI Interviews 
Age Number of People Percent74

Under 5 years 27,234 4.3%
5 to 9 years 25,624 4.1%
10 to 14 years 23,953 3.8%
15 to 19 years 26,439 4.2%
20 to 24 years 29,140 4.6%
25 to 29 years 27,604 4.4%
30 to 34 years 23,901 3.8%
35 to 39 years 22,768 3.6%
40 to 44 years 21,227 3.4%
45 to 49 years 20,495 3.2%
50 to 54 years 17,546 2.8%
55 to 59 years 12,873 2.0%
60 to 64 years 9,665 1.5%
65+ years 23,159 3.7%
Missing 321,464 50.8%
Total 633,092 100.0%

Source: DRF 
 

                                                 

74 This column does not total 100.0% due to rounding. 
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Table 74: Standard Assessment Demographic Table for Hispanic Origin in NRFU RI 
Interviews  

Hispanic Origin Number of People Percent
Not Hispanic or Latino checkbox only 378,281 59.8%
Mexican checkbox only 61,383 9.7%
Puerto Rican checkbox only 12,331 2.0%
Cuban checkbox only 1,539 0.2%
Another Hispanic checkbox only 4,749 0.8%
Multiple checkboxes 494 0.1%
Both Checkbox and Write-in 21,141 3.3%
Write-in Only 2,244 0.4%
Missing 150,930 23.8%
Total 633,092 100.0%

Source: DRF 

Table 75: Standard Assessment Demographic Table for Race in NRFU RI Interviews 
Race Number of People Percent
White checkbox alone 290,917 46.0%
Black or African American checkbox alone 99,064 15.7%
American Indian and Alaska Native checkbox alone  1,937 0.3%
Asian Indian checkbox alone 5,130 0.8%
Chinese checkbox alone 4,516 0.7%
Filipino checkbox alone 3,587 0.6%
Japanese checkbox alone 836 0.1%
Korean checkbox alone 2,173 0.3%
Vietnamese checkbox alone 2,437 0.4%
Other Asian checkbox alone 219 0.0%
Native Hawaiian checkbox alone  348 0.1%
Guamanian or Chamorro checkbox alone 313 0.1%
Samoan checkbox alone 343 0.1%
Other Pacific Islander checkbox alone 43 0.0%
Some Other Race checkbox alone 2,062 0.3%
Multiple checkboxes 6,874 1.1%
Both Checkbox and Write-in 60,043 9.5%
Write-in Only 4,024 0.6%
Missing 148,226 23.4%

Total 633,092 100.0%
Source: DRF 
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Table 76: Standard Assessment Demographic Table for Relationship Status in NRFU RI 
Interviews 

Relationship Status Number of People Percent
Householder   253,567 40.1%
Husband or Wife of Householder   79,429 12.5%
Biological Son or Daughter of Householder   162,386 25.6%
Adopted Son or Daughter of Householder   2,887 0.5%
Stepson or Stepdaughter of Householder   6,478 1.0%
Brother or Sister of Householder   10,714 1.7%
Father or Mother of Householder   9,517 1.5%
Grandchild of Householder  10,467 1.7%
Parent-in-law of Householder  1,236 0.2%
Son-in-law or Daughter-in-law of Householder  1,777 0.3%
Other Relative 10,502 1.7%
Roomer or Boarder 3,460 0.5%
Housemate or Roommate 18,834 3.0%
Unmarried Partner 13,106 2.1%
Other Nonrelative 8,360 1.3%
Two or more relationships 320 0.1%
Missing 40,052 6.3%

Total 633,092 100.0%
Source: DRF 

Table 77: Standard Assessment Demographic Table for Sex in NRFU RI Interviews 
Sex Number of People Percent
Male 296,728 46.9%
Female 289,990 45.8%
Both 79 0.0%
Missing 46,295 7.3%

Total 633,092 100.0%
Source: DRF 
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Table 78: Standard Assessment Demographic Table for Tenure in NRFU RI Interviews 
Tenure Number of Housing Units Percent

Owned with a mortgage or a loan  49,591 18.4%
Owned without a mortgage or a loan 20,415 7.6%
Rented 108,884 40.3%
Occupied without payment of rent 3,254 1.2%
Multiple 89 <0.1%
Missing 87,836 32.5%

Total 270,069 100.0%
Source: DRF 

These distributions may vary across different census operations due to differences in 
corresponding populations and census procedures. 

5.1.2.8 Added Housing Units 

The Reinterview operation did not allow for enumerators to add housing units.  The RI 
enumerators were strictly tasked with verifying the work of the NRFU enumerators.  Adding 
housing units was not part of their training and there were no address fields on the RI EQ in 
which to collect address information.  Thus, there are no data to present in this section.  

5.1.3 VDC 

The primary purpose of VDC was to verify the status of eligible housing units identified during 
NRFU as either non-seasonally vacant or nonexistent on Census Day.  However, the operation 
also included housing units that had been added to the MAF Extract too late to be included in 
NRFU so had not yet been enumerated in the census. 

The following sections will report on results of the VDC operation:  

 Section 5.1.3.1 discusses the formation of the analysis universe. 
 Section 5.1.3.2 discusses the origins of the VDC workload. 
 Section 5.1.3.3 discusses the housing unit status of all cases worked in VDC.    
 Section 5.1.3.4 discusses cases that were initially worked in NRFU and then sent to VDC. 
 Section 5.1.3.5 discusses cases that were sent to VDC as part of the Supplemental 

Universe. 
 Section 5.1.3.6 discusses cases that were added in VDC.   
 Section 5.1.3.7 discusses the VDC RI component. 
 Section 5.1.3.8 discusses the timing when VDC interviews were completed and when 

they were checked-in.    
 Section 5.1.3.9 discusses characteristics of VDC interviews, notably key paradata results.    
 Section 5.1.3.10 discusses characteristics of occupied housing units. 
 Section 5.1.3.11 presents the standard demographic tables for VDC.  
 Section 5.1.3.12 discusses characteristics of housing units that were added during VDC.   
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5.1.3.1 Formation of Analysis Universe  

The top row in Table 79 is the total number of VDC EQs on the DRF, including multiple copies 
of the same questionnaire and added questionnaires that were not able to be associated with an 
address.  The second row removes the multiple copies of the same questionnaire.  The third row 
removes all questionnaires that were for an added housing unit which were not associated with 
an address.  There were 28,57575 of those from the NRFU VDC universe.  The last row in the 
table removes duplicated questionnaires generated for an address due to rework76.  The universe 
to analyze the results of the VDC operation from the DRF in this assessment is 8,685,928 unique 
housing units.   

Table 79:  VDC Universe Characteristics  
VDC Universe Characteristics Number of 

Questionnaires 
All Questionnaires on the DRF  

(including Adds not geocoded and assigned to an address) 8,996,365 
Unique Questionnaires on the DRF  

(including Adds not geocoded and assigned to an address) 8,995,336 
Unique Questionnaires on the DRF  

(only including Adds geocoded and assigned to an address) 8,966,761 
Unique Housing Units on the DRF  

(only including Adds geocoded and assigned to an address) 8,685,928 
Source: DRF 

5.1.3.2 Origins of the VDC Workload 

The VDC workload originated from four different universe sources.  The four universe sources 
are:     

1. Cases worked in NRFU that were classified as Vacant or Nonexistent (Delete) and met 
the requirements to be followed up on in VDC.  The requirements for vacant and delete 
housing units to be eligible for VDC were: 

a. Determined to be either 
i. Vacant-Regular, 

ii. Demolished/Burned Out/Cannot Locate, 
iii. Nonresidential, or 
iv. Uninhabitable 

b. Not on a military base (TEA = 6), 

                                                 
75 This number includes 4,093 cases added in NRFU that were selected for followup in VDC and were not able to be 
associated with a state.  The remaining 24,482 will be discussed in Section 5.1.3.12.   

76 Rework was initiated if an enumerator discovered they originally interviewed the wrong housing unit.  The 
enumerator used a new questionnaire to interview the correct unit. 
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c. Did not have an associated complete Late Mail Return (LMR),  
d. Did not have a mail return flagged as Undeliverable as Addressed (UAA) from 

the United States Postal Service, and 
e. Were not deleted in the Update/Leave operation. 

2. Supplemental Cases - Geography Division (GEO) included housing units in the VDC 
universe from a variety of sources.  Most of these cases had never received a 
questionnaire at their address; some had received a late mailing but had not returned that 
questionnaire.  There were seven different Supplemental universe sources that all 
contributed to updating the MAF/TIGER Database (MTDB) between December 2009 
and April 2010: 

a. The Spring 2010 Delivery Sequence File (DSF) Refresh from the Post Office,  
b. Housing units that were identified by local governments as recently completed 

housing units and submitted in the New Construction operation, 
c. Housing units that were identified by local governments as being omitted from the 

census universe submitted through the LUCA appeals process,  
d. Non-responding housing units added from the Update/Leave operation,  
e. Cases from the Ungeocoded Operation, which was an operation where Field 

Office staff assigned block-level geocodes for ungeocoded but otherwise good 
housing units found in the MTDB,   

f. Cases from the Info-Comm Operation, which was a component of the Address 
Canvassing Quality Control operation that aimed to identify cases missing from 
Address Canvassing,  

g. Count Review, which also aimed to identify missing housing units.    
3. Blank mail returns (also known as Reverse Check-ins) – These are housing units that 

were sent and returned a mail questionnaire, but the returned questionnaire was found to 
be blank during data capture and it was too late for it to be included in NRFU.  

4. Cases added by VDC enumerators.   

Table 80 shows the number of cases from each source.   

Table 80: Distribution of VDC Workload by Origin 
Origin of VDC case Number of 

VDC cases 
Percent 

Vacant/Delete Cases worked in NRFU  5,625,001 64.8% 
Supplemental Cases 2,218,973 25.5% 
Blank Mail Returns     627,749   7.2% 
Cases added by VDC enumerators    214,205   2.5% 

Cases that had also been added independently in 
NRFU (and not selected for VDC) 13,701 0.2%
Cases only added in VDC 200,504 2.3%

Total Housing Units 8,685,928 100.0% 
Source: DRF 

The majority of cases (64.9 percent) were vacant or delete cases that had been worked in the 
NRFU operation, either as added housing units or as assigned housing units.  An additional 25.5 
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percent of the VDC universe came from the Supplemental universe.  There were two types of 
Added cases in VDC.  There were cases that VDC enumerators added that were not found in 
NRFU and then cases that NRFU enumerators also added independently.  The housing units that 
had also been added by a NRFU enumerator did not have to be added in VDC and most likely 
resulted from the use of paper listing pages.  The pages in the AA binder with information on 
added housing units were separated from the primary address pages so VDC enumerators might 
not have seen the NRFU enumerator’s work. 

5.1.3.3 Housing Unit Status – All VDC cases 

Table 81 shows what the reported housing unit status was for the 8,685,928 housing units in 
VDC.   

Table 81: VDC Housing Unit Status  
Housing Unit Status Number of Housing units Percent
Occupied 2,265,090 26.1%
Vacant 4,301,933 49.5%
Delete 2,078,287 23.9%
Unresolved 40,618 0.5%
Total Housing Units 8,685,928 100.0%

Source: DRF 

Table 81 shows that of the 8,685,928 housing units contacted during VDC, 26.1 percent were 
found to be occupied, 49.5 percent were found to be vacant, and 23.9 percent were deletes. There 
is more information on the sources and details of these statuses in the tables below. 

Table 82 reports how many VDC cases were reported to be refusals, by housing unit status.   

Table 82: NRFU VDC Refusals 
Housing Unit Status Number of 

Housing Units 
Number of 

Refusals 
Refusal 

Percentage
Occupied 2,265,090 11,975 0.5%
Vacant 4,301,933 3,056 0.1%
Delete 2,078,287 1,718 0.1%
Unresolved 40,618 174 0.4%
Total Housing Units 8,685,928 16,923 0.2%

Source: DRF 

Of the 8,685,928 housing units in NRFU VDC, there were 16,923 (0.2 percent) that were marked 
as a refusal on the questionnaire.   

5.1.3.3.1 Occupied Housing Units  

The reported population count of an occupied housing unit (as captured in Item C from Figure 2) 
was considered valid if it was from one to 49, inclusive.  A population count for an occupied 
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housing unit was considered invalid if it was either blank, zero, or ranged from 50 to 98.  A value 
of 99 indicated the population count was unknown to the enumerator.  Table 83 shows how often 
each of these three situations was recorded in conjunction with a reported refusal.   

Table 83: Types of Refusals for VDC Occupied Housing Units 
Type of Population Count  Number of 

Housing Units 
Percent 

Valid population count  6,311 52.7% 
Invalid population count       22 0.2% 
Unknown population count  5,642 47.1% 
Refusals 11,975  100.0% 
Source: DRF 

 
Table 83 shows that just over half of the refusals had a valid population count (52.7 percent), 
while just under half had an unknown population count (47.1 percent).   

5.1.3.3.2 Vacant Housing Units  

Table 81 showed that 4,301,933 housing units were determined to be vacant during VDC.  Table 
84 describes the distribution of those vacant housing units.  There are two primary types of 
vacant housing units, as listed in Item A from the Interview Summary in Figure 2; vacant-regular 
and vacant-UHE.   

Table 84: Types of VDC Vacant Statuses 
Vacant Type Number of Housing units  Percent77 
Regular 3,659,590 85.1%
Usual Home Elsewhere 639,589 14.9%
Unknown 2,754 0.1%
Total Vacant Housing Units 4,301,933 100.0%
Source: DRF 

The majority (85.1 percent) of vacant housing units in VDC were classified as regular vacant 
while 14.9 percent were UHEs.  Only 0.1 percent were unclassified.   

5.1.3.3.3 Delete Housing Units  

Table 81 showed that 2,078,287 housing units were marked to be deleted during VDC.  There 
are five classes of deletes and Table 85 shows the distribution among those classes in VDC.   

                                                 
77 This column does not total 100.0% due to rounding. 
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Table 85: Types of VDC Deletes Statuses  
Delete Type Number of Housing units  Percent 
Demolished/Burned Out/Cannot Locate 1,048,726 50.5%
Nonresidential 443,073 21.3%
Empty Mobile Home/Trailer Site 56,309 2.7%
Uninhabitable 271,747 13.1%
Duplicate 247,995 11.9%
Delete Unknown 10,437 0.5%
Total Deleted Housing Units 2,078,287 100.0%
Source: DRF 

Just over half of all deletes (50.5 percent) were marked as “demolished/burned out/cannot 
locate.”  An additional 21.3 percent were nonresidential, 13.1 percent were uninhabitable, and 
11.9 percent were duplicates of another housing unit.  Only 2.7 percent of VDC deletes were 
Empty Mobile Home/Trailer Sites, while 0.5 percent were an unknown class of delete housing 
unit.   

The previous tables can be expanded by crossing the five sources of the VDC workload (NRFU 
cases, Supplemental cases, Blank Mail Return cases, VDC Adds, VDC and NRFU Adds) by the 
resulting housing unit status found during VDC.  This is shown in Table 86.  
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Table 86: VDC Status By Source of Case78 
 
Resulting VDC 
Housing Unit Status 

Cases Worked  
In NRFU 

 
Supplemental Universe 

Blank Mail 
Returns 

VDC and  
NRFU Add 

 
VDC-Only Add 

Count Percent Count Percent Count Percent Count Percent Count Percent 
Occupied 1,062,440 18.9% 775,609 35.0% 262,500 41.8% 8,600 62.8% 155,941 77.8% 
Vacant-Regular 3,088,479 54.9% 334,010 15.1% 200,994 32.0% 3,400 24.8% 32,707 16.3% 
Vacant-UHE 408,952 7.3% 110,342 5.0% 110,440 17.6% 774 5.6% 9,081 4.5% 
Vacant-Unknown 2,294 <0.1% 223 <0.1% 213 <0.1% 1 <0.1% 23 <0.1% 
Demolished/Burned 
Out/Cannot Locate 462,299 8.2% 569,770 25.7% 15,359 2.4% 507 3.7% 791 0.4% 
Nonresidential 282,222 5.0% 133,855 6.0% 26,647 4.2% 61 0.4% 288 0.1% 
Empty Mobile 
Home/Trailer Site         

31,921 0.6% 22,922 1.0% 1,374 0.2% 7 0.1% 85 <0.1% 

Uninhabitable 203,428 3.6% 62,754 2.8% 5,104 0.8% 35 0.3% 426 0.2% 
Duplicate 53,730 1.0% 190,027 8.6% 3,192 0.5% 274 2.0% 772 0.4% 
Delete Unknown 2,607 <0.1% 7,684 0.3% 112 <0.1% 8 0.1% 26 <0.1% 
Unresolved Status 26,629 0.5% 11,777 0.5% 1,814 0.3% 34 0.2% 364 0.2% 
Total Housing Units 5,625,001 100.0% 2,218,973 100.0% 627,749 100.0% 13,701 100.0% 200,504 100.0% 
Source: DRF 

The cases that had been enumerated initially in NRFU and were now in VDC for verification had the highest vacancy rate.  Blank 
Mail Return cases also had a high percentage of vacant housing units.  Twenty percent of the Supplemental universe was determined 
to be vacant housing units and 44.5 percent of the housing units were classified as deletes.  There was a high percentage of housing 
units classified as Demolished/Burned Out/Cannot Locate from the Supplemental Universe, which will be discussed in greater detail 
in the Supplemental Universe section (Section 5.1.3.5) below.  Of the Blank Mail Returns sent to VDC: 41.8 percent were occupied, 
49.6 percent were vacant, and 8.2 percent were deletes. 

                                                 
78 These columns do not total 100.0% due to rounding. 
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5.1.3.4 NRFU Cases Sent to VDC for Verification 

There were 5,625,001 housing units worked in NRFU that were sent to VDC for verification.  
The Census Bureau mandates that a housing unit cannot be deleted from the Master Address File 
(MAF) unless it is marked as a delete by two different operations or two different enumerators in 
the same operation.  Since the Census is required to count every person in the country, vacant 
housing units are revisited to ensure that no one was erroneously missed and excluded from the 
count.   

According to the VDC Universe Specification (Jackson, 2009b), only certain statuses should 
have been eligible for VDC.  However, the selection of NRFU cases for VDC was done by 
PBOCS; not from the data-captured questionnaire.  In every LCO, a clerk manually keyed the 
status code and population count for every NRFU questionnaire into PBOCS during check-in. 
PBOCS would then select the NRFU case for VDC if the case met the VDC eligibility criteria.  
However, if the LCO clerk keyed a status incorrectly into PBOCS, a case could have been 
selected for VDC that should not have been selected.  This analysis shows the actual data-
captured status of the NRFU cases that were selected for VDC.  Thus, it includes NRFU statuses 
that were not eligible for VDC (Occupied, Vacant-UHE, Empty Mobile Home /Trailer Site and 
Duplicate) but apparently were sent due to keying error.  

Using the data-captured NRFU status, Table 87 reports how many housing units were visited in 
VDC, by eligibility.     
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Table 87: Distribution of NRFU Housing Unit Statuses selected for VDC 
NRFU Housing Unit Status  Number of 

VDC cases 
Percent

Status Codes Eligible for VDC 5,417,308 96.3% 
Vacant – Regular 4,284,003 76.2%
Demolished/Burned Out/ Cannot  Locate 533,473 9.5%
Nonresidential 361,368 6.4%
Uninhabitable 238,464 4.2%

Status Codes Ineligible for VDC79 148,611 2.6% 
Occupied 40,789 0.7%
Vacant – UHE 91,873 1.6%
Empty Mobile Home/Trailer Site 1,680 <0.1%
Duplicate 14,269 0.3%

Cases with Unknown Status  59,082 1.1% 
Vacant Unknown 3,316 0.1%
Delete Unknown 6,454 0.1%
Unresolved 49,312 0.9%

Total Housing Units 5,625,001 100.0%
Source: DRF 

There were 148,611 Nonresponse Followup cases that should not have been eligible for Vacant 
Delete Check but were selected due to keying error in the LCO.  An additional 59,082 
Nonresponse Followup cases were selected, but the eligibility cannot be determined due to 
contradictory data on the questionnaire.   

As described in Section 5.1.3.2, not all cases with a VDC-eligible housing unit status were sent 
to VDC, as there were other criteria involved in selecting cases for VDC.  Table 88 shows the 
percentage of NRFU statuses that met all the criteria and were selected for VDC.   

                                                 
79 Not eligible for VDC, according to the specification. (Jackson, 2009b) 
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Table 88: Percentage of NRFU Housing Units in VDC by Housing Unit Status 
NRFU Housing Unit Status  Number of 

NRFU cases 
Number of 
VDC cases 

Percent 

Status Codes Eligible for VDC 13,730,142 5,417,308 39.5% 
Vacant – Regular 10,713,658 4,284,003 40.0%
Demolished/Burned Out/ 

Cannot  Locate 1,550,941 533,473 34.4%
Nonresidential 658,485 361,368 54.9%
Uninhabitable 807,058 238,464 29.5%

Status Codes Ineligible for VDC80 33,178,003 148,611 0.4% 
Occupied 28,756,540 40,789 0.1%
Vacant – UHE 3,449,235 91,873 2.7%
Empty Mobile Home/Trailer 

Site 413,205 1,680 0.4%
Duplicate 559,023 14,269 2.6%

Cases with Unknown Status  289,260 59,082 20.4 
Vacant Unknown 12,811 3,316 25.9%
Delete Unknown 21,675 6,454 29.8%
Unresolved 254,774 49,312 19.4%

Total  47,197,405 5,625,001 11.9%
Source: DRF 

Forty percent of the cases identified in NRFU as regular vacant housing units were selected for 
VDC.  Nonresidential was the only classification that had over fifty percent of the cases selected 
for VDC.   

For the cases that were worked in NRFU and sent to VDC for a second visit, Table 89 shows 
how many of the cases reported the exact same housing unit status in VDC as was reported in 
NRFU.   

                                                 
80 Not eligible for VDC, according to the specification. (Jackson, 2009b) 
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Table 89: NRFU to VDC:  Resulting Housing Unit Status Exact Matches in VDC 
NRFU Housing Unit Status  Number of 

VDC cases 
Percent with a 

VDC Status 
That Matched 
NRFU Exactly 

Percent 
that Did 

Not Match 
Exactly 

Total 
Percent 

Eligible for VDC    
Vacant – Regular 4,284,003 65.0% 35.0% 100.0%
Demolished/Burned Out/ 

Cannot  Locate 533,473 45.0% 55.0% 100.0%
Nonresidential 361,368 42.2% 57.8% 100.0%
Uninhabitable 238,464 31.9% 68.1% 100.0%

Ineligible for VDC81   
Occupied 40,789 52.3% 47.7% 100.0%
Vacant – UHE 91,873 45.9% 54.1% 100.0%
Empty Mobile 

Home/Trailer Site 1,680 30.8% 69.2% 100.0%
Duplicate 14,269 9.0% 91.0% 100.0%

Unknown Status     
Vacant Unknown 3,316 0.1% 99.9% 100.0%
Delete Unknown 6,454 0.6% 99.4% 100.0%
Unresolved 49,312 1.0% 99.0% 100.0%

Total  5,625,001 59.0% 41.0% 100.0%
Source: DRF 

Housing units marked as vacant-regular in NRFU were also found to be vacant-regular 65.0 
percent of the time in VDC.  Vacant-Regular cases had the most consistent status among the two 
operations.  There were 40,789 housing units that were found to be occupied in NRFU and 
incorrectly sent to VDC, but only 52.3 percent were found to be occupied again in VDC.   

Table 89 shows that there were 41.0 percent of VDC cases that did not have the same exact 
status as their NRFU case, but Table 90 shows that a majority of the time the VDC case had a 
status in the same basic category (occupied, vacant, or delete) as the NRFU status.   

                                                 
81 Not eligible for VDC, according to the specification. (Jackson, 2009b) 
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Table 90: NRFU to VDC:  Resulting Housing Unit Status Basic Matches in VDC 
 VDC  Occupied VDC Vacant VDC Delete VDC Totals82 
NRFU Housing  
Unit Status 

Total Percent Total Percent Total Percent Number Percent 

Eligible for VDC 
Vacant - Regular 827,274 19.3%  3,106,703 72.5% 331,402 7.7% 4,284,003 100.0%
Demolished / 

Burned Out/ 
Cannot Locate 110,566 20.7%       93,704 17.6% 326,593 61.2% 533,473 100.0%

Nonresidential 49,796 13.8%       85,488 23.7% 224,046 62.0% 361,368 100.0%
Uninhabitable 20,989 8.8%       94,153 39.5% 121,122 50.8% 238,464 100.0%

Ineligible for VDC 
Occupied 21,316 52.3%     15,673 38.4% 3,664 9.0% 40,789 100.0%
Vacant – UHE 14,253 15.5%       71,844 78.2% 5,372 5.8% 91,873 100.0%
Empty Mobile 

Home/Trailer Site 194 11.5%            562 33.5% 888 52.9% 1,680 100.0%
Duplicate 5,982 41.9%        3,244 22.7% 4,987 34.9% 14,269 100.0%

Unknown Status  
Vacant Unknown 613 18.5%         2,410 72.7% 277 8.4% 3,316 100.0%
Delete Unknown 1,404 21.8%         1,024 15.9% 3,992 61.9% 6,454 100.0%
Unresolved 10,053 20.4%       24,920 50.5% 13,864 28.1% 49,312 100.0%

Total Cases 1,062,440 18.9%  3,499,725 62.2% 1,036,207 18.4% 5,625,001 100.0%
Source: DRF 

 

 

                                                 

82 Percentages added across the rows do not sum to 100.0 because the table does not include cases that had a final status of ‘unresolved’ in VDC.   
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Housing units that were identified as a vacant-regular in NRFU were found to be occupied 19.3 
percent of the time in VDC.   

Approximately 38 percent of NRFU demolished/burned out/cannot locate housing units were 
found to be existing housing units (either vacant or occupied) in VDC.  Approximately 42 
percent of the cases identified as duplicate housing units in NRFU were found to be occupied 
housing units in VDC.  Additionally, approximately 40 percent of the Uninhabitable NRFU 
housing units were marked as Vacant in VDC.   

The information from Table 89 and Table 90 is portrayed graphically in Figure 27.   

Figure 27: VDC Cases that had the Same VDC and NRFU Status Code

 
  Source: DRF 

The darkest bar on the left side of the graph represents the proportion of cases that were 
classified with the exact same status by the VDC enumerator as the NRFU enumerator (for 
instance, Table 89 showed that 42.2 percent of cases classified as Nonresidential in NRFU were 
also classified as Nonresidential in VDC).  The light bar in the middle of the graph represents the 
cases that were in the same general status (for instance, about twenty percent of the cases 
classified as Nonresidential in NRFU were then classified as a different kind of delete by the 
VDC enumerator).  The bar on the right of the graph represents the cases that were classified as 
an entirely different primary status between the NRFU and VDC enumerators (for instance, 
Table 89 showed that 37.5 percent of cases classified as Nonresidential in NRFU were classified 
as either vacant or occupied in VDC).   
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As shown in the tables above, it is common for a NRFU housing status to not agree with a VDC 
housing status.  As mentioned in Section 2.3.3, the initial VDC plans included an adjudication 
component for housing units that were classified differently in VDC than they had been in 
NRFU.  The adjudication process involved PBOCS notifying the LCO that the case needed to be 
investigated to determine a final housing unit status.  However, this functionality was not 
implemented.  Without the ability to adjudicate, we were unable to resolve housing unit 
discrepancies in the field.  The final housing unit status of the case was decided during 
processing after the end of field data collection based on pre-defined decennial rules.  The final 
housing unit status was selected based on the rules in Table 91. (Pennington 2010) 

Table 91: Final Status based on NRFU and VDC Statuses 
NRFU Status VDC Status  Final Status 
Vacant Occupied Occupied 
Vacant Vacant Vacant 
Vacant Delete Vacant 
Delete Occupied Occupied 
Delete Vacant  Vacant 
Delete Delete Delete 

5.1.3.5 Supplemental Cases in VDC 

Table 80 showed that there were 2,218,973 housing units identified as supplemental cases for the 
VDC operation.  The next few tables will focus solely on those cases. Since these housing units 
had not been enumerated in NRFU, there is no previous housing unit status to compare to, as 
there was for the tables in Section 5.1.3.4. 

Section 2.3.3 discussed the Late Mailing operation, which reduced the Supplemental case 
workload for VDC.  Table 92 shows the number of housing units receiving a late mailing from 
each of the three eligible sources.   
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Table 92: Addresses in the Late Mailing 
Address Source  Number of 

Housing Units 
Percentage83 

LUCA Appeals 1,353,108 66.2% 
Ungeocoded 516,475 25.3% 
DSF Refresh 174,868 8.6% 
Total Housing Units 2,044,451 100.0% 
 Source: 2010 Census Operational Plan 

The final workload for the Late Add Mailing operation was 2,044,451 addresses.  Addresses 
from the LUCA Appeals operation constituted 66.2 percent of the Late Mailing workload.  Table 
93 shows the percent from each source that returned the questionnaire in the late mailing.   

Table 93: Late Add Mailing Success Rates84 
Address Source Housing Units in 

the Late Mailing 
Housing Units That  

Returned the Mailing 
 Number Number Percent 
LUCA Appeals 1,353,108 310,381 22.9% 
Ungeocoded 516,475 273,826 53.0% 
DSF Refresh 174,868 71,913 41.1% 
Total Housing Units 2,044,451 656,120 32.1% 
Source: Census Op Plan & DRF 

 
Of the addresses receiving a late mailing, 656,120  (32.1 percent) returned the questionnaire.  
Addresses from the ungeocoded operation were the most likely to return the questionnaire (53.0 
percent of the time).  Of the LUCA appeals addresses, 22.9 percent returned the questionnaire.   

The Late Mailing reduced the workload of cases that were sent to VDC as part of the 
Supplemental Universe.  Table 94 shows the workload that would have existed in VDC without 
the Late Mailing. 

                                                 
83 This column does not total 100.0% due to rounding. 

84 The data on the number of housing units that received a late mailing come from the 2010 Census Operational 
Plan, while the number that returned the mailing comes from the DRF.  Given the discrepancies seen between other 
data universes and described in the limitations, we assume these percents would be similar but slightly different if 
the numbers came from the same source.   
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Table 94: Hypothetical VDC Workload from Supplemental Universe 
Universe  Number of 

Housing Units 
Actual VDC Workload from Supplemental Universe 2,218,973
Addresses Successfully Omitted from VDC due to Late Mailing 656,120
Hypothetical Supplemental VDC Workload without Late Mailing 2,875,093
Source: DRF and 2010 Census Operational Plan 

The final VDC workload from Supplemental sources (2,218,973 cases) was 77.2% of what it 
would have been if the Late Mailing operation had not happened (2,875,093 cases).    

The next few tables will focus on the 2,218,973 housing units that were enumerated in VDC as 
part of the Supplemental Universe.  Table 95 shows the distribution of sources that contributed to 
the Supplemental workload.  These sources were briefly defined in Section 5.1.3.2. 

Table 95: Sources of the Supplemental VDC Workload  
Source   Number of cases  Percent 
Spring DSF 118,419 5.3% 
New Construction  332,603 15.0% 
U/L Add 276,596 12.5% 
LUCA Appeals 1,151,544 51.9% 
Count Review 63,311 2.9% 
Info Comm Operation 25,242 1.1% 
Ungeocoded 251,258 11.3% 
Total Supplemental Housing Units 2,218,973 100.0% 

  Source: DRF 

The majority of Supplemental cases (51.9 percent) were identified during the LUCA Appeals 
process.  However, a housing unit might have been identified by more than one of these sources, 
in which case a hierarchy was established to identify a single supplemental universe source for 
that housing unit.  The hierarchy is reflected in the order shown in Table 95, so a housing unit 
identified through both the LUCA appeals process and the Count Review process would be 
labeled as a LUCA Appeals case in Table 95.   

The information in Table 96 is copied directly from Table 86.  This information is presented 
again here for easier comparison with the subsequent tables.   



147 

 

Table 96: VDC Status for Supplemental Cases 
VDC Housing Unit Status Housing Units Percent 
Occupied 775,609 35.0%
Vacant-Regular 334,010 15.1%
Vacant-UHE 110,342 5.0%
Vacant-Unknown 223 <0.1%
Demolished/Burned Out/Cannot Locate 569,770 25.7%
Nonresidential 133,855 6.0%
Empty Mobile Home/Trailer Site          22,922 1.0%
Uninhabitable 62,754 2.8%
Duplicate 190,027 8.6%
Delete Unknown 7,684 0.3%
Unresolved Status 11,777 0.5%
Total Housing Units 2,218,973 100.0%
Source: DRF 

For cases enumerated in VDC that came from the Supplemental Universe, 35.0 percent were 
classified as occupied.  However, the distribution of housing unit status varies for each of the 
seven different sources that contributed to the VDC workload.  For each of the seven 
supplemental universe sources in Table 95, Figure 28 shows how often certain housing unit 
statuses were assigned to cases that originated from each supplemental universe source.  

Figure 28: VDC Outcome for Supplemental Universe Cases

 
Source: DRF 
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Figure 28 shows that about 27 percent of cases identified from the LUCA Appeals process were 
classified as occupied in VDC.  The largest segment of LUCA Appeals cases were classified as 
Demolished/Burned Out/Cannot Locate.  Cases from Count Review were the most likely to be 
classified as occupied while UL Adds had a substantial number of regular vacants.  Table 97 
shows the specific counts for the detailed VDC housing status outcome by universe source, and 
Table 98 shows the results as percentages. 

Table 97: VDC Status for Cases coming from the Supplemental Universe - Counts 
VDC 
Housing Unit 
Status 

Count 
Review 

Info 
Comm 

LUCA 
Appeals 

New 
Construction 

Spring 
DSF 

U/L 
Add 

Ungeocoded 

Occupied 40,346 11,135 309,747 99,538 57,935 106,823 150,085
Vacant – 
Regular  6,434 3,535 122,090 70,893 22,572 68,645 39,841
Vacant – UHE 4,180 665 43,212 5,210 4,175 42,497 10,403
Vacant – 
Unknown 9 3 93 19 11 68 20
Demolished / 
Burned Out /  
Cannot Locate 7,292 6,887 411,608 87,907 16,610 20,188 19,278
Nonresidential 1,716 1,271 86,632 17,721 6,955 12,372 7,188
Empty Mobile 
Home/Trailer 
Site 231 78 13,938 3,374 1,365 2,262 1,674
Uninhabitable 419 537 23,388 25,477 3,211 5,912 3,810
Duplicate 2,480 1,040 129,219 19,079 4,816 15,857 17,536
Delete 
Unknown 59 25 5,104 1,050 155 603 688
Unresolved 145 66 6,513 2,335 614 1,369 735
Total 63,311 25,242 1,151,544 332,603 118,419 276,596 251,258

Source: DRF 
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Table 98: VDC Status for Cases coming from the Supplemental Universe - Percents85 
VDC 
Housing Unit 
Status 

Count 
Review 

Info 
Comm 

LUCA 
Appeals

New 
Construction 

Spring 
DSF 

U/L 
Add 

Ungeocoded 

Occupied 63.7% 44.1% 26.9% 29.9% 48.9% 38.6% 59.7%
Vacant – 
Regular  10.2% 14.0% 10.6% 21.3% 19.1% 24.8% 15.9%
Vacant – UHE 6.6% 2.6% 3.8% 1.6% 3.5% 15.4% 4.1%
Vacant – 
Unknown <0.1% <0.1% <0.1% <0.1% <0.1% <0.1% <0.1%
Demolished / 
Burned Out /  
/Cannot 
Locate 11.5% 27.3% 35.7% 26.4% 14.0% 7.3% 7.7%
Nonresidential 2.7% 5.0% 7.5% 5.3% 5.9% 4.5% 2.9%
Empty Mobile 
Home/Trailer 
Site 0.4% 0.3% 1.2% 1.0% 1.2% 0.8% 0.7%
Uninhabitable 0.7% 2.1% 2.0% 7.7% 2.7% 2.1% 1.5%
Duplicate 3.9% 4.1% 11.2% 5.7% 4.1% 5.7% 7.0%
Delete 
Unknown 0.1% 0.1% 0.4% 0.3% 0.1% 0.2% 0.3%
Unresolved 0.2% 0.3% 0.6% 0.7% 0.5% 0.5% 0.3%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Source: DRF 

For every source besides LUCA Appeals, the most common status was ‘occupied’.  LUCA 
Appeals cases were most likely to be marked as ‘Demolished/Burned Out/Cannot Locate’ in 
VDC.  Over a quarter of cases sent to VDC from LUCA Appeals, New Construction, and the 
Info Comm Operation were marked as ‘Demolished/Burned Out/Cannot Locate’ in VDC.  
Nearly 60 percent of the Ungeocoded cases and 63 percent of Count Review cases were found to 
be occupied in VDC.  U/L add cases had the highest percentage of vacant-UHE cases.   

5.1.3.6 VDC Added Cases that were also Added in NRFU 

There were 13,701 cases that were added by VDC enumerators that had also been added by 
NRFU enumerators.    Table 99 shows the percentage of VDC added cases that had the same 
outcome as the NRFU added case.   

                                                 
85 These columns do not total 100.0% due to rounding. 
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Table 99: NRFU to VDC:  Resulting Housing Unit Status Matches for Added Cases 
NRFU Housing Unit 
Status  

Number of 
VDC cases 

Percent 
That Match 

Exactly 

Percent that 
Do Not match 

Exactly 

Total Percent

Occupied 8,600 83.3% 16.7% 100.0%
Vacant - Regular 3,400 55.1% 44.9% 100.0%
Vacant – UHE 774 62.7% 37.3% 100.0%
Vacant – Unknown 1 <0.1% 100.0% 100.0%
Demolished/Burned 
Out / Cannot  Locate 507 20.7% 79.3% 100.0%
Nonresidential 61 6.6% 93.4% 100.0%
Empty Mobile 
Home/Trailer Site 7 28.6% 71.4% 100.0%
Uninhabitable 35 22.9% 77.1% 100.0%
Duplicate 274 0.7% 99.3% 100.0%
Delete Unknown 8 <0.1% 100.0% 100.0%
Unresolved 34 <0.1% 100.0% 100.0%
Total  13,701 70.4% 29.6% 100.0%
Source: DRF 

There were 8,600 housing units added in NRFU and designated as occupied units, which were 
then also added in the VDC operation.  83.3 percent of those were again designated as occupied 
in VDC.   

Sections 5.1.3.4, 5.1.3.5, and 5.1.3.6 have discussed three of the five universes that contributed 
cases to the VDC workload.  The additional two universes (Blank Mail Returns and VDC adds 
not added in NRFU) do not have as many characteristics to report on, so the basic information on 
those universes was shown alongside the other three universes in Table 86.  
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5.1.3.7 VDC RI 

VDC was the first enumeration for all cases in the supplemental universe, so any vacant units or 
deletes from this universe required a follow-up to verify the unit status.  This was the purpose of 
the VDC RI program.    

All cases from the supplemental universe that received a unit status of Vacant or Delete were 
sent to telephone clerks in the LCO for VDC RI.  If the clerks were able to contact the original 
respondent and determined that the original VDC unit status was not correct, they completed a 
new VDC EQ with the correct status.  If the original respondent confirmed the original VDC 
status or the clerks were unable to contact the original respondent by telephone, then no new 
VDC EQ was created and the original status was retained.  Per the original requirement, the 
PBOCS displayed a message at VDC check-in for all cases selected for VDC RI, but all tracking 
beyond that was done in Excel spreadsheets.   

Please refer to Table 100 for the results of the VDC RI.  We see that the LCO telephone clerks 
had a relatively high contact rate with 72.3 percent, and 95.3 percent of those contacts confirmed 
that the original VDC status was correct.  All VDC RI cases with no contact made or original 
VDC status confirmed retained the original VDC status.  All VDC RI cases with contact made 
and where the original VDC status was incorrect should have had a new EQ created with the 
correct VDC status.  However, the LCOs failed to complete a new EQ for 4.2 percent of the 
cases where the VDC status was incorrect.  The reasons for this are unknown but the data come 
directly from the VDC RI tracking spreadsheets, which are subject to error. 

Table 100: VDC RI Results 
Description Cases Percent 
VDC RI Cases 1,657,011 - 

No Contact Made 459,116 27.7% of RI Cases 
Contact Made 1,197,895 72.3% of RI Cases 

VDC status correct 1,141,018 95.3% of RI cases with contact made 
VDC status incorrect 56,877 4.7% of RI cases with contact made 

New EQs created 54,488 95.8% of Incorrect VDC status cases 
No new EQs created 2,389 4.2% of Incorrect VDC status cases 
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5.1.3.8 Interview Completion and Case Check-in  

The rest of the VDC tables will look at the entire universe of 8,685,928 VDC returns and will not 
show the distribution by universe sources.  

Section 5.1.3.8 presents information about when NRFU RI cases were completed in the field and 
when they were checked-in by the office.  These results answer the research questions regarding 
how the planned start and finish dates for the RI operation compared to the actual start and finish 
dates, and how the accumulation of outcomes changed over time. 

5.1.3.8.1 Interview Completion 

LCOs were allowed to start working VDC cases when they finished NRFU cases and the VDC 
workloads were prepared.  This was usually within ten days after completing NRFU.  Most 
LCOs finished NRFU ahead of schedule so they started VDC ahead of schedule, as reflected in 
Table 101.  The baseline schedule dates for VDC were from July 24 to August 25.  The operation 
started early in all but one LCO and finished two days before the baseline finish.  
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Table 101: VDC Housing Units Completed By Week 
Week Total for that 

Time Period 
Percent for that 
Time Period86 

Cumulative 
Percent 

6/01 - 6/05 981 <0.1% <0.1%
6/06 - 6/12 2,998 <0.1% <0.1%
6/13 - 6/19 3,479 <0.1% 0.1%
6/20 - 6/26 8,202 0.1% 0.2%
6/27 - 7/03 175,220 2.0% 2.2%
7/04 - 7/10 1,944,112 22.4% 24.6%
7/11 - 7/17 3,176,878 36.6% 61.2%
7/18 - 7/23 1,871,815 21.5% 82.7%
7/24 - 7/31     Official Start of VDC 1,059,353 12.2% 94.9%
8/01 - 8/07 315,301 3.6% 98.5%
8/08 - 8/14 67,162 0.8% 99.3%
8/15 - 8/21 16,787 0.2% 99.5%
8/22 - 8/26     Official End of VDC 1,966 <0.1% 99.5%
8/27 - 8/28 106 <0.1% 99.5%
8/29 - 9/04 831 <0.1% 99.5%
9/05 - 9/11 4,277 <0.1% 99.6%
9/12 - 9/18 3,950 <0.1% 99.6%
9/19 - 9/25 2,801 <0.1% 99.7%
9/26 - 9/30 915 <0.1% 99.7%
Missing/Out of Range 28,794 0.3% 100.0%
Total Housing Units 8,685,928 100.0% 100.0%

Source: DRF and AUX 

About 83 percent of the VDC workload was completed before the official start date for VDC, 
July 24th.  Of the entire VDC universe, 0.3 percent of cases were either missing a date in the 
Certification section, the date written was before June 1, or the date was after September 30th.  
There is an inexplicable increase in cases supposedly completed in September.  All data 
collection activities had to be completed by August 25th, so questionnaires could arrive in time to 
be data captured.  No cases could have been worked in September and data captured, so these 
dates are likely the result of poor handwriting on the EQ or data capture errors. 

Figure 29, Table 102, Table 103, and Table 104 show the number of VDC occupied, vacant, and 
deleted cases completed by week.   

                                                 
86 This column does not total 100.0% due to rounding. 
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Figure 29: Cumulative Percent Occupied, Vacant, and Delete Completed VDC Cases by 
Day 

Source:DRF and AUX 

Nearly 99 percent of all of the occupied and vacant interviews were completed by August 7.  The 
deleted housing units took slightly longer to complete.  Approximately 99 percent of the deleted 
housing unit interviews were completed by August 21. 
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Table 102: VDC Occupied Housing Units Completed By Week 
Week Total for that 

Time Period 
Percent for that 

Time Period 
Cumulative 

Percent 
6/01 - 6/05 533 <0.1% <0.1%
6/06 - 6/12 1,396 0.1% 0.1%
6/13 - 6/19 2,045 0.1% 0.2%
6/20 - 6/26 6,788 0.3% 0.5%
6/27 - 7/03 45,155 2.0% 2.5%
7/04 - 7/10 453,086 20.0% 22.5%
7/11 - 7/17 778,719 34.4% 56.9%
7/18 - 7/23 511,099 22.6% 79.4%
7/24 - 7/31 Official Start of VDC 353,259 15.6% 95.0%
8/01 - 8/07 87,744 3.9% 98.9%
8/08 - 8/14 13,762 0.6% 99.5%
8/15 - 8/21 3,455 0.2% 99.6%
8/22 - 8/26  Official End of VDC 700 <0.1% 99.7%
8/27 - 8/28 50 <0.1% 99.7%
8/29 - 9/04 252 <0.1% 99.7%
9/05 - 9/11 1,043 <0.1% 99.7%
9/12 - 9/18 992 <0.1% 99.8%
9/19 - 9/25 748 <0.1% 99.8%
9/26 - 9/30 297 <0.1% 99.8%
Missing/Out of Range 3,967 0.2% 100.0%
Total Occupied Housing Units 2,265,090 100.0% 100.0%
Source: DRF and Aux 
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Table 103: VDC Vacant Housing Units Completed By Week 
Week Total for that 

Time Period 
Percent for that 
Time Period87 

Cumulative 
Percent 

6/01 - 6/05 282 <0.1% <0.1%
6/06 - 6/12 1,065 <0.1% <0.1%
6/13 - 6/19 1,039 <0.1% 0.1%
6/20 - 6/26 1,290 <0.1% 0.1%
6/27 - 7/03 90,108 2.1% 2.2%
7/04 - 7/10 1,025,360 23.8% 26.0%
7/11 - 7/17 1,662,013 38.6% 64.6%
7/18 - 7/23 921,604 21.4% 86.1%
7/24 - 7/31 Official Start of VDC 466,553 10.8% 96.9%
8/01 - 8/07 105,399 2.5% 99.4%
8/08 - 8/14 14,386 0.3% 99.7%
8/15 - 8/21 3,079 0.1% 99.8%
8/22 - 8/26  Official End of VDC 518 <0.1% 99.8%
8/27 - 8/28 30 <0.1% 99.8%
8/29 - 9/04 350 <0.1% 99.8%
9/05 - 9/11 2,266 0.1% 99.8%
9/12 - 9/18 2,039 <0.1% 99.9%
9/19 - 9/25 1,388 <0.1% 99.9%
9/26 - 9/30 422 <0.1% 99.9%
Missing/Out of Range 2,742 0.1% 100.0%
Total Vacant Housing Units 4,301,933 100.0% 100.0%
Source: DRF and Aux 
 

                                                 
87 This column does not total 100.0% due to rounding. 
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Table 104: VDC Delete Housing Units Completed By Week 
Week Total for that 

Time Period 
Percent for that 
Time Period88 

Cumulative 
Percent 

6/01 - 6/05 162 <0.1% <0.1%
6/06 - 6/12 525 <0.1% <0.1%
6/13 - 6/19 388 <0.1% 0.1%
6/20 - 6/26 107 <0.1% 0.1%
6/27 - 7/03 39,200 1.9% 1.9%
7/04 - 7/10 455,605 21.9% 23.9%
7/11 - 7/17 722,367 34.8% 58.6%
7/18 - 7/23 431,274 20.8% 79.4%
7/24 - 7/31 Official Start of VDC 235,157 11.3% 90.7%
8/01 - 8/07 120,868 5.8% 96.5%
8/08 - 8/14 38,682 1.9% 98.4%
8/15 - 8/21 9,801 0.5% 98.8%
8/22 - 8/26 Official End of VDC 729 <0.1% 98.9%
8/27 - 8/28 25 <0.1% 98.9%
8/29 - 9/04 222 <0.1% 98.9%
9/05 - 9/11 942 <0.1% 98.9%
9/12 - 9/18 892 <0.1% 99.0%
9/19 - 9/25 648 <0.1% 99.0%
9/26 - 9/30 190 <0.1% 99.0%
Missing/Out of Range 20,503 1.0% 100.0%
Total Delete Housing Units 2,078,287 100.0% 100.0%
Source: DRF and Aux 
 

5.1.3.8.2 Check-in 

Completion Dates Compared to PBOCS Check-in Data 

As with NRFU, completed questionnaires had to be checked in to PBOCS by office staff.  Figure 
30 shows the difference between when a percentage of cases was completed in the field and 
when the same percentage was checked into PBOCS. 

                                                 
88 This column does not total 100.0% due to rounding. 
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Figure 30: Time Between Completion of VDC Cases and Office Check-in  

 
Source: DRF, AUX, and DMD C&P 

The largest period of backlog was between July 9th and July 19th.  During this period, the daily 
check-in backlog was between 10 percent and 14 percent.   

Figure 31 depicts the cumulative percent of VDC questionnaires checked in daily compared to 
the expected check-in rates at the national level.   
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Figure 31: Actual Percent of VDC Cases Checked-in Compared to the Expected Percent  

 
Source: DMD C&P  

Figure 31 shows that cases were checked in to the office sooner than was expected for the VDC 
operation.  The corresponding numbers, by week, are presented in Table 105.    

Table 105: Distribution of VDC Questionnaires Checked-in by Week  

Week Date 
Cumulative 
Number of  

EQs Checked-in 

Cumulative 
Percent of EQs 

Checked-in 

Expected 
Percent of EQs 

Checked-in 

-- July 3 - July 9  800,742 9.4% 4.1%

-- July 10 - July 16 3,856,610 45.3% 32.8%

-- July 17 - July 23 6,645,831 77.6% 62.2%

1 July 24 - July 30 8,043,549 92.7% 88.9%

2 July 31 - August 6 8,607,636 98.6% 97.5%

3 August 7 - August 13 8,712,880 99.8% 99.3%

4 August 14 - August 20 8,728,160 100.0% 100.0%

4 ½  August 21 - August 23 8,730,457 100.0% 100.0%

Source: DMD C&P 
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By July 23rd, a day before the baseline start date of the operation, over 77 percent  of the 
workload was already complete at the national level based on check-in data.  By the end of the 
official second week of the operation, on August 6th, close to 99 percent of the work was 
complete.  The VDC operation reached 100 percent completion on August 23rd,  two days before 
the planned finish.    

5.1.3.8.3 LCO Completion 

LCOs were able to start VDC once they were finished with NRFU and the VDC workloads were 
prepared.  The first LCOs started VDC on July 1st.  Figure 32 shows when the LCOs started 
VDC. 

Figure 32: Dates LCOs Began VDC, Cumulatively by Day  

 
Source: DMD C&P 

Since the majority of LCOs started VDC early, they were also able to finish the operation ahead 
of schedule.  Figure 33 shows when the LCOs finished VDC. 

250

469
493 494

51%

95%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0

50

100

150

200

250

300

350

400

450

500

3
0
‐J
u
n

1
‐J
u
l

2
‐J
u
l

3
‐J
u
l

4
‐J
u
l

5
‐J
u
l

6
‐J
u
l

7
‐J
u
l

8
‐J
u
l

9
‐J
u
l

1
0
‐J
u
l

1
1
‐J
u
l

1
2
‐J
u
l

1
3
‐J
u
l

1
4
‐J
u
l

1
5
‐J
u
l

1
6
‐J
u
l

1
7
‐J
u
l

1
8
‐J
u
l

1
9
‐J
u
l

2
0
‐J
u
l

2
1
‐J
u
l

2
2
‐J
u
l

2
3
‐J
u
l

2
4
‐J
u
l

2
5
‐J
u
l

2
6
‐J
u
l

2
7
‐J
u
l

2
8
‐J
u
l

2
9
‐J
u
l

3
0
‐J
u
l

3
1
‐J
u
l

1
‐A
u
g

2
‐A
u
g

3
‐A
u
g

# LCOs Started % LCO Started
493 out of 494
LCOs Started VDC

Baseline VDC Start
07/24/10



161 

 

Figure 33: Dates LCOs Finished VDC, Cumulatively by Day  

 
Source: DMD C&P 

Another contributing factor to the LCOs finishing VDC early, other than the fact that they started 
early, is that the majority of LCOs tended to take slightly less time to conduct the operation than 
planned. The baseline schedule for conducting VDC was July 24th through August 25th  (33 days 
on a 7-day calendar).  However, the average LCO was able to complete the operation in 27 days.   
Approximately 93 percent  of the LCOs completed VDC within the baseline duration or in fewer 
days.  

Figure 34 shows a distribution of the durations that the LCOs took to complete the operation.  
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Figure 34: Duration of VDC (in Days), by LCOs  

 
Source: DMD C&P 

In the figure above, we calculated durations by subtracting the first date that cases were checked 
in to PBOCS for an LCO from the date the LCO reached 100 percent check-in.  In actuality, 
LCOs would have started VDC a couple days prior to their first checked-in case.  Therefore, the 
chart above slightly understates the production days. 

5.1.3.9 Interview Characteristics 

The following section presents some paradata about the interviews with VDC respondents, 
including the language that interviews were conducted in, the number of contacts that 
enumerators made to enumerate a housing unit, and the type of respondents who completed VDC 
interviews.    

5.1.3.9.1 Language 

Table 106 shows the top five languages in which VDC interviews were conducted.   

0

10

20

30

40

50

60

70

80

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43

# 
LC
O
s

Duration/ Production Days (7‐day calendar)



163 

 

Table 106: Top Five Languages in which VDC Interviews were Conducted 
Total Number of Names Total  Percent 
English 7,960,820 91.7%
Spanish 401,964 4.6%
Chinese 6,285 <0.1%
Korean 1,043 <0.1%
Russian 996 <0.1%
All other languages 4,028 0.1%
Multiple languages indicated 6,596 0.1%
Unknown language 304,196 3.5%
Total Housing Units  8,685,928 100.0%

Source: DRF and AUX 

The vast majority (91.7 percent) were conducted in English, with an additional 4.6 percent in 
Spanish.  Of the 401,964 VDC interviews conducted in Spanish, 246,078 (61.2 percent) of those 
were interviews conducted in Puerto Rico.  There were 3.5 percent of VDC interviews conducted 
in an unknown language; this could be either that the language was not recorded by the 
enumerator, or that the flashcard with language options was not extensive enough to provide a 
numeric code to identify the language of the interview.   

The full distribution of languages used to conduct the VDC operation is in Appendix D. 
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5.1.3.9.2 Record of Contact 

Table 107 shows the distribution of the number of contacts made to an address in order to obtain a completed interview.  The first 
column contains all 8,685,928 housing units in VDC.  Subsequent columns look strictly at housing units by their final occupancy 
status.  The occupied, vacant, and delete columns do not add up to the total of 8,685,928 housing units because some housing units 
had unresolved occupancy statuses, as shown in Table 81.   
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Table 107: Number of Contact Attempts Made to VDC Housing Units89 
Number of 
Contact 
Attempts 

Overall 
Contact 

Attempts 

Overall 
Percent 

Occupied 
Count 

Attempts 

Occupied 
Percent 

Vacant 
Count 

Attempts 

Vacant 
Percent 

Delete 
Count 

Attempts 

Delete 
Percent 

090 107,817 1.2% 4,989 0.2% 4,511 0.1% 94,902 4.6%
1 3,311,032 38.1% 798,331 35.2% 1,421,425 33.0% 1,075,181 51.7%
2 2,325,835 26.8% 503,015 22.2% 1,309,115 30.4% 503,289 24.2%
3 1,444,786 16.6% 399,879 17.7% 808,944 18.8% 230,518 11.1%
4 892,548 10.3% 281,892 12.4% 494,125 11.5% 113,366 5.5%
5 267,333 3.1% 109,820 4.8% 126,086 2.9% 30,558 1.5%
6 335,006 3.9% 166,627 7.4% 136,693 3.2% 30,473 1.5%
Unknown 1,571 <0.1% 537 <0.1% 1,034 <0.1% 0 0.0%
Total Housing 
Units 

8,685,928 100.0% 2,265,090 100.0% 4,301,933 100.0% 2,078,287 100.0%

Source: DRF and AUX 

Of the 8,685,928 housing units in VDC, 38.1 percent of them were contacted only one time.  The frequency of contacts decreases 
except for a slight increase in the number of housing units that received six contacts, which is in line with what was reported for the 
distribution of contacts in both the NRFU and NRFU RI operations.   

Comparing the columns in Table 107 that contain the universes of occupied, vacant, and deleted housing units, the deleted housing 
units were much more likely to only require one contact (51.7 percent of the time).  They also had the highest percentage of cases that 
supposedly received zero contacts.  Occupied housing units had the highest percentage of cases requiring six contacts (7.4 percent).   

Table 108 shows the distribution of contacts made on the telephone.  The first record of contact row was pre-filled as a personal visit 
so it was not possible to record six telephone contacts.   

                                                 
89 These columns do not total 100.0% due to rounding. 

90 Cases with zero contacts reflect the number of cases that did not meet our criteria for documenting a valid record of contact.   
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Table 108: Number of Telephone Contact Attempts Made to VDC Housing Units91 
Number of 
Telephone 
Contact 
Attempts 

Overall 
Contact 

Attempts 

Overall 
Percent 

Occupied 
Count 

Attempts 

Occupied 
Percent 

Vacant 
Count 

Attempts 

Vacant 
Percent 

Delete 
Count 

Attempts 

Delete 
Percent 

0 7,640,505 88.0% 1,976,035 87.2% 3,720,678 86.5% 1,906,501 91.7%
1 849,272 9.8% 228,630 10.1% 473,937 11.0% 143,984 6.9%
2 145,209 1.7% 43,241 1.9% 80,295 1.9% 21,234 1.0%
3 40,510 0.5% 13,551 0.6% 21,298 0.5% 5,517 0.3%
4 7,695 0.1% 2,687 0.1% 4,078 0.1% 908 <0.1%
5 1,166 <0.1% 409 <0.1% 613 <0.1% 143 <0.1%
Unknown 1,571 <0.1% 537 <0.1% 1,034 <0.1% 0 0.0%
Total Housing 
Units 

8,685,928 100.0% 2,265,090 100.0% 4,301,933 100.0% 2,078,287 100.0%

Source: DRF and AUX 

The first column of Table 108 shows that 9.8 percent of the VDC universe was contacted exactly once by telephone.  Housing units 
that were found to be vacant and those found to be occupied had similar rates of telephone contacts. 

Table 109 presents the percentage of personal contacts made during VDC.   

                                                 
91 These columns do not total 100.0% due to rounding. 
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Table 109: Number of Personal Visit Contact Attemtps Made to VDC Housing Units92 
Number of 
Personal 
Contact 
Attempts 

Overall 
Contact 

Attempts 

Overall 
Percent 

Occupied 
Count 

Attempts 

Occupied 
Percent 

Vacant 
Count 

Attempts 

Vacant 
Percent 

Delete 
Count 

Attempts 

Delete 
Percent 

0 122,531 1.4% 13,451 0.6% 7,148 0.2% 98,435 4.7%
1 3,933,989 45.3% 929,718 41.0% 1,781,159 41.4% 1,204,320 57.9%
2 2,170,446 25.0% 497,085 21.9% 1,216,538 28.3% 447,396 21.5%
3 1,338,327 15.4% 391,012 17.3% 740,729 17.2% 201,621 9.7%
4 696,994 8.0% 232,686 10.3% 377,046 8.8% 84,817 4.1%
5 216,202 2.5% 97,685 4.3% 95,289 2.2% 22,510 1.1%
6 205,868 2.4% 102,916 4.5% 82,990 1.9% 19,188 0.9%
Unknown 1,571 <0.1% 537 <0.1% 1,034 <0.1% 0 0.0%
Total Housing 
Units 

8,685,928 100.0% 2,265,090 100.0% 4,301,933 100.0% 2,078,287 100.0%

Source: DRF and AUX 

Table 110 shows what mode the presumed last contact was with a housing unit.  Cases with an unknown mode either had zero 
contacts identified, were dummy returns, or did not mark the checkbox to distinguish if it was a personal visit or a telephone visit for 
the last box utilized in the record of contact section.   

                                                 
92 These columns do not total 100.0% due to rounding. 
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Table 110: Type of Final Contact for Housing Units in VDC 
 Total Cases Occupied Vacant Delete 
Final Contact Totals Percent Total Percent Total Percent Total Percent 
Personal Visit 7,386,723 85.0% 1,937,325 85.5% 3,638,971 84.6% 1,777,874 85.6%
Telephone 875,272 10.1% 223,291 9.9% 498,652 11.6% 150,496 7.2%
Unknown 423,933 4.9% 104,474 4.6% 164,310 3.8% 149,917 7.2%
Total Housing 
Units 

8,685,928 100.0% 2,265,090 100.0% 4,301,933 100.0% 2,078,287 100.0%

Source: DRF and AUX 

There is a much higher rate of unknown final contact type for those housing units marked for deletion (7.2 percent), than for either 
vacant housing units (3.8 percent) or occupied ones (4.6 percent).  The last contact made to a vacant housing unit was a telephone call 
11.6 percent of the time.   

5.1.3.9.3 Type of Respondent 

Table 111 reports the distribution of respondent type for all VDC interviews. 



169 

 

Table 111: Type of Respondent for VDC Interviews, by Housing Unit Status  
 Total Cases Occupied Vacant Delete
Respondent Type Total Percent Total Percent Total Percent Total Percent
Household Member 1,457,714 16.8% 1,309,151 57.8% 50,840 1.2% 96,394 4.6%
Unknown Type      62,447 0.7% 6,361 0.3% 10,150 0.2% 41,255 2.0%
All Proxy  7,165,767 82.5% 949,578 41.9% 4,240,943 98.6% 1,940,638 93.4%
Proxy Types        
   In-mover 535,092 6.2% 46,550 2.1% 476,132 11.1% 10,224 0.5%
   Neighbor or other  6,629,799 76.3% 902,873 39.9% 3,764,177 87.5% 1,930,337 92.9%
   Both marked 876 <0.1% 155 <0.1% 634 <0.1% 77 <0.1%
Total Housing Units 8,685,928 100.0% 2,265,090 100.0% 4,301,933 100.0% 2,078,287 100.0%
Source: DRF and AUX 

Table 111 shows that neighbors or other proxies accounted for 76.3 percent of all respondents while in-mover proxies were 6.2 
percent of all respondents.  Actual April 1 household members were 16.8 percent of all respondents.  There were an additional 0.7 
percent of respondents who could not be categorized.   

Given that almost three-fourths of the VDC universe was determined to be either a vacant or deleted housing unit (shown in Table 81), 
the high number of proxy respondents makes sense.   

For occupied housing units, the percent of respondents who were household members was 57.8 percent while neighbors or other 
proxies were interviewed in 39.9 percent of interviews, a higher proxy rate than was seen for interviews with occupied units in NRFU.   

For vacant housing units, the percent of respondents who were in-movers was 11.1 percent in VDC, a higher percentage than the 7.0 
percent seen in NRFU interviews with vacant housing units.  Again, interviews were reported to have been conducted in VDC with 
household members of both vacant (1.2 percent) and delete (4.6 percent) housing units. 
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5.1.3.10 Characteristics of Occupied Housing Units 

The tables in this section will discuss characteristics of the occupied housing units that were 
interviewed during VDC.  This section will include results on occupied housing units’ reported 
population count, answers to the undercount question, and answers to the overcount question.   

5.1.3.10.1 Population Count for Occupied Housing Units 

Table 112 shows the distribution of population count within occupied housing units in VDC 
using both the enumerator-reported population count and the number of data-defined people.   

Table 112: Population Count of Housing Units Found to be Occupied During VDC 
 Enumerator-Reported Data-defined People 
Population Count  Number of 

Housing Units 
Percent Number of 

Housing Units 
Percent 

0 637 <0.1% 346,795 15.3%
1 754,339 33.3% 688,036 30.4%
2 654,600 28.9% 570,226 25.2%
3 314,005 13.9% 272,224 12.0%
4 256,063 11.3% 217,310 9.6%
5 124,251 5.5% 109,536 4.8%
6 43,354 1.9% 35,448 1.6%
7 20,510 0.9% 13,851 0.6%
8 8,458 0.4% 5,947 0.3%
9 3,573 0.2% 2,554 0.1%
10 1,942 0.1% 1,562 0.1%
11 – 15 2,212 0.1% 1,336 <0.1%
16 – 20  257 <0.1% 136 <0.1%
21 – 30  147 <0.1% 53 <0.1%
31 – 40 52 <0.1% 37 <0.1%
41 – 49 109 <0.1% 32 <0.1%
50 – 97 173 <0.1% 7 <0.1%
98 (Delete)  58 <0.1% N/A93 N/A
99 (Unknown) 79,761 3.5% N/A N/A
Missing 589 <0.1% N/A N/A
Total Occupied Housing 
Units 

2,265,090 100.0% 2,265,090 100.0%

Source: DRF 

                                                 
93 Not Applicable 
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Of the 2,265,090 occupied housing units enumerated in VDC, the enumerator reported that 33.3 
percent had one person living in them, and 28.9 percent had two people. However, the 
distribution of number of data-defined people reported per housing unit is lower than the 
enumerator reported population count.  There were 15.3 percent of the occupied housing units 
with zero data-defined people.  That is nearly double the rate of occupied housing units with zero 
data-defined people in NRFU.  After the interview, a population count was still unknown for 3.5 
percent of VDC occupied units, roughly twice the rate as for NRFU interviews.  The increase in 
the number of zero data-defined people in VDC could be the result of more proxy respondents in 
VDC.  Proxy respondents could be less likely to know detailed demographic information about 
the people living at the VDC housing unit. 

Table 113 reports how many cases with an unknown enumerator-reported population count were 
also marked as refusals.    

Table 113: Unknown Population Counts for VDC Occupied Housing Units 
Refusal Status Number of 

Housing Units  
Percent 

Refusals  5,642 7.1%
Not a Refusal       74,119 92.9%
Unknown Population Counts  79,761 100.0%

Source: DRF 

The vast majority of the occupied housing units in VDC that had an unknown population count 
were not marked as a refusal (92.9 percent).  

The parent EQ only had space to roster five people in a household.  If more than five people 
lived at an address, then enumerators had to use a continuation form.  Continuation forms did not 
have any of the beginning or concluding questions printed on them; they only collected person-
level data for up to five persons on each continuation form.  Table 114 shows the number of 
continuation forms used to enumerate people at each address in VDC. 
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Table 114: Number of Continuation Forms used at an Address During VDC 
Number of  
Continuation Forms  

Number of Housing Units Percent 

0 2,197,570 97.0%
1 65,577 2.9%
2 1,607 0.1%
3 179 <0.1%
4 38 <0.1%
5 27 <0.1%
6 22 <0.1%
7 20 <0.1%
8 12 <0.1%
9 34 <0.1%
10 1 <0.1%
11 1 <0.1%
12 0 0.0%
13 1 <0.1%
14 0 0.0%
15 0 0.0%
16 1 <0.1%
Total Occupied  
Housing Units 

2,265,090 100.0%

Source: DRF 

Table 114 shows that the majority of housing units enumerated in VDC did not utilize a 
continuation form.  Of the occupied housing units, 2.9 percent required one continuation form 
and 97.0 percent had five or less people listed as residents at the housing unit.   

5.1.3.10.2 Undercount Question 

After the household roster and demographic characteristics were collected during the VDC 
interview, the enumerator asked a series of questions that probed if anyone else might have been 
staying at the address.  Table 115 shows the frequency that each probe was marked with an 
affirmative answer and the number that answered affirmatively for multiple categories. 
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Table 115: Distribution of Answers to the Undercount Probes at Occupied VDC Housing 
Units 

Undercount Category Total  Percent94

Only ‘No’ category marked 1,662,582   73.4% 
At least one category marked      16,497     0.7% 
 Babies only 1,618 0.1%
 Foster children only 352 <0.1%
 Any other relatives only 8,366 0.4%
 Roommates only 1,804 0.1%
 Any other nonrelatives only 1,998 0.1%
  Anyone else staying on April 1   

    who had no permanent place to live only 1,474 0.1%
 Multiple categories marked  885 <0.1%
Missing (All boxes blank)   586,011  25.9% 
Total Occupied Housing Units 2,265,090 100.0% 

      Source: DRF 

At least one undercount category was marked for 0.7 percent of the occupied VDC housing 
units. The most common VDC undercount category selected was “any other relatives,” similar to 
NRFU and NRFU RI.  Over a quarter of the questionnaires (25.9 percent) had no checkboxes 
marked on the form, to indicate either a ‘no’ or a ‘yes’ reply.    

If the respondent answered ‘yes’ to any of the probes, the VDC enumerator was to collect a 
maximum of two names for the people who were possibly undercounted. Table 116 shows the 
number of undercount names reported when any undercount category was marked. 

Table 116: Number of Undercount Names Reported when Any Undercount Category was 
marked in VDC Occupied Housing Units 

Total Number of Names Total  Percent95

Zero Names 2,166 13.1%
One Name 11,770 71.3%
Two Names 2,561 15.5%
Total Occupied Housing Units with Category Selected 16,497 100.0%
Source: DRF and AUX 

Table 116 shows the number of undercount names reported when any undercount category was 
marked. 

                                                 
94 This column does not total 100.0% due to rounding. 

95 This column does not total 100.0% due to rounding. 
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Table 116 shows that 13.1 percent of questionnaires did not have a name in the boxes even 
though an undercount category had been marked.  There were 15.5 percent of questionnaires 
with an undercount category that provided two names.   

Table 117 shows how often a name was provided to the enumerator when a respondent had 
replied affirmatively to a specific undercount category.   
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Table 117: Number of Undercount Names Reported with the Specific Undercount Category in VDC 
Occupied Housing Units 

Undercount Category with Number of Names Total  Percent96 
Babies only 
 Zero Names 362 22.4%
 One Name 1,095 67.7%
 Two Names 161 10.0%

Total  1,618 100.0%
Foster children only 
 Zero Names 70 19.9%
 One Name 195 55.4%
 Two Names 87 24.7%

Total  352 100.0%
Any other relatives only 
 Zero Names 607 7.3%
 One Name 6,374 76.2%
 Two Names 1,385 16.6%

Total  8,366 100.0%
Roommates only 
 Zero Names 316 17.5%
 One Name 1,326 73.5%
 Two Names 162 9.0%

Total  1,804 100.0%
Any other nonrelatives only 
 Zero Names 266 13.3%
 One Name 1,551 77.6%
 Two Names 181 9.1%

Total  1,998 100.0%
Anyone else only 
 Zero Names 183 12.4%
 One Name 1,112 75.4%
 Two Names 179 12.1%

Total  1,474 100.0%
Multiple 
 Zero Names 362 40.9%
 One Name 117 13.2%
 Two Names 406 45.9%

Total  885 100.0%
None97 
 Zero Names 2,247,872 100.0%
 One Name 590 <0.1%
 Two Names 131 <0.1%

Total  2,248,593 100.0%
Source: DRF and AUX 

                                                 
96 This column may not total 100.0% due to rounding. 
97 These numbers include both rows “Missing” and “Only ‘No’ category marked” from Table 115.   
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Table 115 showed that the category “other relatives” was the most commonly utilized 
undercount category, and Table 117 shows that the “other relatives” category was the category 
most likely to successfully elicit at least one name.  Only 7.3 percent of people who answered the 
“other relatives” category did not provide a name, the smallest of any category.   

Respondents who indicated multiple undercount categories applied to their household were the 
most likely to not provide a name, 40.9 percent of the time, but were also the most likely to 
provide two names (45.9 percent of the time).   

5.1.3.10.3 Overcount Question 

There were 4,480,956 people data-defined on the EQs from occupied housing units in VDC.  
Table 118 describes the outcome of the overcount question.   

Table 118: Overcount Category for Data-defined People in VDC Occupied Housing units 
Overcount Category Number of People Percent
None 4,334,390  96.7% 
At least one category marked    146,566   3.3% 
 College Housing only 12,529 0.3%
 Military only 15,055 0.3%
 Seasonal/Second Home only 54,317 1.2%
 Child Custody only 21,228 0.5%
 Jail or Prison only 2,285 0.1%
 Nursing Home only 3,201 0.1%
 Another Reason only 33,343 0.7%
 Multiple 4,608 0.1%
Total People in Occupied Housing units 4,480,956 100.0% 

Source: DRF 

The vast majority of people (96.7 percent) did not indicate they lived or stayed anywhere else 
besides the VDC address.  The most common positive reply to the overcount question was for a 
seasonal or second home, which described 1.2 percent of people.  An additional 0.7 percent 
stayed elsewhere for an undefined reason and 0.5 percent of people indicated they stayed 
elsewhere for child custody.  Both military reasons and college reasons were cited by 0.3 percent 
of people. 
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5.1.3.11 Standard Demographic Tables 

There were 4,480,956 data-defined persons included on 2,265,090 occupied VDC forms in the 
2010 Census.   This section will present the demographic characteristics for these persons on the 
VDC form.  Table 119 through Table 123 give VDC person demographic characteristics:  age, 
Hispanic origin, race, relationship to person 1, and sex.  Age was calculated based on the date of 
birth provided; if no date of birth was provided then the write-in age was used.   Age was 
calculated only if the date of birth fell within valid date ranges.  Similarly, the calculated age or 
write-in age was used only if it fell within valid age ranges; otherwise it was considered missing.  
Table 124 also gives the distribution of tenure responses for housing units included in the VDC 
operation. 

Because the demographic data used in this assessment are unedited, direct comparisons with 
published 2010 Census results are not possible.  These tables include a row for people with 
missing values for the specific characteristic.  The data in published Census reports have 
undergone editing and imputation, and therefore will have no missing values. 

Table 119: Standard Assessment Demographic Table for Age in VDC Interviews 
Age Number of People Percent98

Under 5 years 229,302 5.1%
5 to 9 years 209,513 4.7%
10 to 14 years 195,049 4.4%
15 to 19 years 192,771 4.3%
20 to 24 years 211,595 4.7%
25 to 29 years 232,635 5.2%
30 to 34 years 213,702 4.8%
35 to 39 years 199,142 4.4%
40 to 44 years 184,489 4.1%
45 to 49 years 183,646 4.1%
50 to 54 years 166,123 3.7%
55 to 59 years 140,277 3.1%
60 to 64 years 117,745 2.6%
65+ years 278,506 6.2%
Missing 1,726,461 38.5%
Total 4,480,956 100.0%

Source: DRF 
 

                                                 

98 This column does not total 100.0% due to rounding. 
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Table 120: Standard Assessment Demographic Table for Hispanic Origin in VDC 
Interviews  

Hispanic Origin Number of People Percent
Not Hispanic or Latino checkbox only 3,296,416 73.6%
Mexican checkbox only 457,317 10.2%
Puerto Rican checkbox only 161,883 3.6%
Cuban checkbox only 20,929 0.5%
Another Hispanic checkbox only 25,939 0.6%
Multiple checkboxes 3,852 0.1%
Both Checkbox and Write-in 149,264 3.3%
Write-in Only 9,090 0.2%
Missing 356,266 8.0%
Total 4,480,956 100.0%

Source: DRF 

Table 121: Standard Assessment Demographic Table for Race in VDC Interviews 
Race Number of People Percent
White checkbox alone 2,757,072 61.5%
Black or African American checkbox alone 670,193 15.0%
American Indian and Alaska Native checkbox alone  10,055 0.2%
Asian Indian checkbox alone 48,402 1.1%
Chinese checkbox alone 32,632 0.7%
Filipino checkbox alone 25,577 0.6%
Japanese checkbox alone 6,309 0.1%
Korean checkbox alone 15,731 0.4%
Vietnamese checkbox alone 15,011 0.3%
Other Asian checkbox alone 890 <0.1%
Native Hawaiian checkbox alone  3,256 0.1%
Guamanian or Chamorro checkbox alone 1,677 <0.1%
Samoan checkbox alone 1,401 <0.1%
Other Pacific Islander checkbox alone 201 <0.1%
Some Other Race checkbox alone 11,292 0.3%
Multiple checkboxes 56,082 1.3%
Both Checkbox and Write-in 463,109 10.3%
Write-in Only 21,264 0.5%
Missing 340,802 7.6%

Total 4,480,956 100.0%
Source: DRF 
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Table 122: Standard Assessment Demographic Table for Relationship Status in VDC 
Interviews 

Relationship Status Number of People Percent
Householder   1,902,255 42.5%
Husband or Wife of Householder   707,658 15.8%
Biological Son or Daughter of Householder   1,124,916 25.1%
Adopted Son or Daughter of Householder   18,991 0.4%
Stepson or Stepdaughter of Householder   47,858 1.1%
Brother or Sister of Householder   54,887 1.2%
Father or Mother of Householder   52,670 1.2%
Grandchild of Householder  64,164 1.4%
Parent-in-law of Householder  8,474 0.2%
Son-in-law or Daughter-in-law of Householder  10,991 0.3%
Other Relative 57,047 1.3%
Roomer or Boarder 19,110 0.4%
Housemate or Roommate 108,780 2.4%
Unmarried Partner 101,214 2.3%
Other Nonrelative 51,289 1.1%
Two or more relationships 3,327 0.1%
Missing 147,325 3.3%

Total 4,480,956 100.0%
Source: DRF 

Table 123: Standard Assessment Demographic Table for Sex in VDC Interviews 
Sex Number of People Percent
Male 2,208,144 49.3%
Female 2,178,333 48.6%
Both 1,087 <0.1%
Missing 93,392 2.1%

Total 4,480,956 100.0%
Source: DRF 
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Table 124: Standard Assessment Demographic Table for Tenure in VDC Interviews 
Tenure Number of Housing Units Percent
Owned with a mortgage or a loan  524,487 23.2%
Owned without a mortgage or a loan 259,422 11.5%
Rented 902,665 39.9%
Occupied without payment of rent 43,139 1.9%
Multiple 1,142 0.1%
Missing 534,235 23.6%
Total 2,265,090 100.0%

Source: DRF 
 
These distributions may vary across different 2010 Census operations due to differences in 
corresponding populations and census procedures. 

5.1.3.12 Added Housing Units  

The following section discusses housing units that were not part of a VDC enumerators’ assigned 
work but were either visited or discussed during the course of an interview.  In Table 5, we noted 
that 28,575 cases were removed from the universe that was the basis for all previous VDC 
analysis.  Those cases were added housing units that did not have enough address information to 
be successfully geocoded and assigned a MAFID so were not eligible for inclusion in the census.  
Of those, 4,093 cases were actually added in NRFU and visited a second time in VDC so they 
will not be discussed in this section about VDC adds.  The other 24,482 however were added 
during VDC.  While they were not successfully geocoded, they do represent work done by 
enumerators and are discussed in this section.        

5.1.3.12.1 Characteristics of Added Housing Units 

As stated earlier in section 5.1.1.7, there are two types of added housing units that are relevant to 
this field operation: Type A and Type C cases.  Type A cases consist of a cases where the 
respondent at a NRFU address might have reported the NRFU address as a vacation home and 
claimed that they really lived or stayed at another address where they should have been counted 
by the Census (called a Usual Home Elsewhere (UHE)).  Adds that were Type A cases were to 
only be processed if at least one person was listed on the questionnaire (i.e., one person had a 
value of one for the variable PNC).  However, some Type A cases without a person record were 
incorrectly included for processing.  Type C cases occurred when an enumerator observed a 
housing unit that was missing from their address binder and completed an EQ for the housing 
unit.  Type C cases were processed regardless of how many people were listed.  Table 125 shows 
the number of adds in VDC for each type.   
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Table 125: Type of Potential Added Housing Units in VDC 
Type Number of Housing Units Percent 
Type A (PNC=1) Total 976 0.4%
Type A (PNC=0) Total 521 0.2%
Type C 242,059 99.4%
Total  243,556 100.0%

Source: DRF 

The majority of the added housing units in VDC were Type C cases (99.4 percent).   

Since the collected address information differed between Puerto Rico and stateside adds, Table 
126 presents the distribution of types of potential Adds in stateside and Puerto Rico separately.   

Table 126: Frequency of Added Housing Units in VDC, Stateside or Puerto Rico 
 Stateside Puerto Rico 
Type Number of 

Housing Units 
Percent Number of 

Housing Units 
Percent 

Type A (PNC=1) 974 0.4% 2 <0.1%
Type A (PNC=0) 519 0.2% 2 <0.1%
Type C 237,415 99.4% 4,644 99.9%
Total  238,908 100.0% 4,648 100.0%
Source: DRF 

Puerto Rico only had four Type A cases, and two did not have adequate person information to be 
an actual Type A add.   

Type A Adds can also be further grouped into two living situations, as described earlier in 
section 5.1.1.7.  Table 127 shows the number of Type A cases that fit each description.   

Table 127: Frequency of Living Situations Identified for Type A Adds in VDC  
 Type A with PNC=1 Type A with PNC=0 

Type A Living Situations Number Percent Number Percent
UHE 131 13.4% 308 59.1%
Movers 843 86.4% 210 40.3%
Both UHE and Movers 2 0.2% 3 0.6%
Total Type A Cases 976 100.0% 521 100.0%
Source: DRF 

For Type A cases with a person enumerated at the address, 86.4 percent were classified as 
movers.  However, for Type A cases that did not have a person enumerated on the questionnaire, 
more cases were classified as UHEs (59.1 percent) than movers (40.3 percent). 
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All added housing units went through a process by the Geography Division that attempted to 
geocode and then assign a MAFID to the address.  GEO needs to discern the state, county, and 
census block that an address is in to successfully geocode it. Table 128 shows the frequency with 
which GEO was able to successfully geocode and assign MAFIDs to added housing units and 
thus allocate them to a state for apportionment.     

  Table 128: Frequency of Added Housing Units from VDC Associated with a State 
Type Number of Housing 

Units 
Percent 

In a State and coded to a Block 219,074 89.9%
Not associated with a State 24,482 10.1%
Total  243,556 100.0%

Source: DRF 

Table 128 reports that 89.9 percent of housing units added during VDC were able to be geocoded 
to a block in a state.   

Table 129 shows how many of each type of added housing units were successfully geocoded.   

 Table 129: Frequency of Added Housing Units from VDC Associated with a State, by Type 
 Type A with PNC=1 Type A with PNC=0 Type C 
Type Number Percent Number Percent Number Percent 
In a State and 

coded to a Block 690 70.7% 470 90.2% 217,914 90.0%
Not associated 

with a State 286 29.3% 51 9.8% 24,145 10.0%
Total  976 100.0% 521 100.0% 242,059 100.0%

Source: DRF 

Ninety percent of the Type C cases were successfully geocoded, as were 90.2 percent of the 
Type A adds without a valid person record.  Only 70.7 percent of the Type A cases with a valid 
person record were successfully geocoded however.  The records not associated with a state are 
records that GEO was unable to geocode and not assigned a MAFID.  Therefore they are not 
associated with a state on the DRF file.  

5.1.3.12.2 Geography of Added Housing Units 

Because of the differences in when enumerators collected address information and the 
availability of it (described in Section 5.1.1.7.2), there were two places on the EQ where 
enumerators could record geographic and address information about an added housing unit.  
Section 5.1.1.7 on Adds includes images of the areas where this information was collected on the 
questionnaire. 
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Subsequent tables show the completeness of address information collected on the stateside and 
Puerto Rico EQs during VDC.  To assess if the adds can be found on the ground by a Census 
enumerator in the future, the information collected in the address fields is extremely important.  

5.1.3.12.2.1   Address Information of Type A Adds 

As first described in section 5.1.1.7.2.1 for Type A cases from stateside questionnaires, the 
address fields necessary for a complete record came only from the H3 question and were: 

 House Number, 
 Street Name, 
 And ZIP Code. 

For Type A cases in Puerto Rico, there are two combinations of address fields that could 
comprise a complete record, again using only address information collected in question H3.  An 
address needs to meet one of these two combinations to be complete: 

Combination 1.   
 Numero de casa, 
 Nombre de calle o direccion estilo rural or 

Urbanizacion/Condominio/Residencial, and 
 Codigo postal 

Combination 2:  
 Designacion de Unidad, 
 Urbanizacion/Condominio/Residencial, 
 Codigo postal or State 

The analysis on address information confirms only that the necessary fields were filled, but not 
that the data in the fields are valid and correct.   

Table 130 shows the address combinations for all stateside Type A cases.  

Table 130: Content of Address Fields for All Stateside Type A Adds from VDC 
 Type A with PNC=1 Type A with PNC=0 

House Number, Street Name, 
and ZIP Code 

Number Percent Number  Percent

All Filled  878 90.1% 449 86.5%
All Blank 45 4.6% 9 1.7%
At least 1 field filled 51 5.2% 61 11.8%
Total Stateside Type A Cases 974 100.0% 519 100.0%

Source: DRF 

The Type A cases with a valid person record were more likely to have complete information 
provided than cases without a valid person record.  The Adds with a person record had no 
information written in to the three key address fields (house number, street name and zip code) 
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4.6 percent of the time as compared to only 1.7 percent of the time when a valid person record 
was not present.   

Since there were only four Type A cases with Puerto Rico addresses, we do not present a table 
on the address information provided in those cases.   

5.1.3.12.2.2   Address Information of Type C Adds 

Type C cases were the added housing units that the enumerator visibly saw in front of them.  For 
an enumerator to find a Type C case in the future, a combination of address fields from question 
H3 and geographic fields near the label on the front of the EQ are needed.  The necessary fields 
of stateside Type C addresses are: 

 House Number (H3), 
 Street Name (H3), 
 Block (EQ front), 
 County (EQ front), and 
 State (EQ front) 

The necessary address fields for Type C Puerto Rico addresses, and the section of the EQ they 
come from, are: 

Combination 1: 
 Numero de casa (H3), 
 Nombre de calle o direccion estilo rural or Urbanizacion/Condominio/Residencia 

(H3), 
 Block (EQ Front), 
 Municipio (EQ Front), and 
 State (EQ Front). 

Combination 2: 
 Designacion de Unidad (H3), 
 Urbanizacion/Condominio/Residencial (H3), 
 Block (EQ Front), 
 Municipio (EQ Front), and 
 State (EQ front). 

The next two tables show the number of Type C cases with these address fields filled.  Table 131 
reports the completeness of address information collected on all stateside Type C adds.   
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Table 131: Content of Address Fields for All Stateside Type C Adds from VDC 
House Number, Street Name, Block, County, and State Number  Percent 
All Filled  161,846 68.2% 
All Blank 72,751 30.6% 
At least 1 field filled 2,818 1.2% 
Total Stateside Type C Cases 237,415 100.0% 

Source: DRF 

Table 131 reports that 68.2 percent of Type C cases from VDC stateside enumerators had 
complete information for all five of the address fields investigated for this table.  Of Type C 
stateside cases, 30.6 percent had all five address fields blank. 

Table 132 shows the completeness of address information collected on all Puerto Rico Type C 
cases.     

Table 132: Content of Address Fields for All Puerto Rico Type C Adds from VDC 
Address Field Groupings Number  Percent  
Address Combination 1  
 All filled  669 14.4%
 All blank 0 0.0%
Address Combination 2  
 All filled  1,537 33.1%
 All blank 0 0.0%

At least 1 field filled, but not all, of the following fields  
(Numero de casa, Designacion de Unidad, Nombre de calle o 

direccion estilo rural, Urbanizacion/Condominio/Residencial, 
Block, Municipio, State) 2,438 52.5%
Total Puerto Rico Type C Cases 4,644 100.0%

Source: DRF 

Table 132  reports that all Type C cases from Puerto Rico enumerators had at least one piece of 
address information.  The state codes pre-printed on all the Puerto Rico questionnaires account 
for the high percentage of completed address fields.  Only 14.4 percent had all address fields 
filled from Combination 1, while over one-half of the NRFU Type C Puerto Rico adds had all 
five address fields filled for Combination 1.   
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5.1.4 NRFU Residual 

NRFU Residual was an ad hoc operation developed when Census Headquarters processing found 
that there were housing units where more information was needed to avoid imputation.  This 
included cases that were LMRs and blank returns and not previously worked, as well as cases 
worked in NRFU where the enumerator identified the housing unit as being occupied but had not 
determined a population count.  There was no Reinterview component to the NRFU Residual 
operation.   

The following sections will report on results of the Residual operation:  

 Section 5.1.4.1 discusses the formation of the analysis universe. 
 Section 5.1.4.2 discusses the origins of the Residual workload. 
 Section 5.1.4.3 discusses the housing unit status of cases worked in Residual.    
 Section 5.1.4.4 discusses the timing when Residual interviews were completed and when 

they were checked-in.    
 Section 5.1.4.5 discusses characteristics of Residual interviews, notably key paradata 

results.    
 Section 5.1.4.6 discusses characteristics of occupied housing units. 
 Section 5.1.4.7 presents the standard demographic tables for Residual.  

5.1.4.1 Formation of the Analysis Universe  

The top row in Table 133 is the total number of EQs on the DRF from the NRFU RES operation, 
including multiple copies of the same questionnaire.  Table 133 only has three rows, unlike the 
corresponding table for the other three NRO operations, because there were no added 
questionnaires in NRFU RES.  Enumerators in NRFU RES were not allowed to add housing 
units.   

In Table 133, the second row removes multiple copies of the same questionnaire.  The third row 
in the table removes duplicated questionnaires generated for an address due to rework.  There 
were 4,483 additional questionnaires completed for housing units in the NRFU RES universe due 
to rework.  The universe to analyze the results of the NRFU RES operation from the DRF in this 
assessment is 728,823 unique housing units.   

Table 133: NRFU RES Universe Characteristics 
NRFU  RES Universe Characteristics Number of 

Questionnaires 
Questionnaires on the DRF  733,748
Unique questionnaires on the DRF associated with an address  733,306
Unique housing units on the DRF associated with a state  728,823
Source: DRF 
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5.1.4.2 Origins of the NRFU Residual Workload  

The NRFU RES workload originated from two different sources.  The first source consisted of 
blank mail returns that were not included in the VDC workload.  The second source was 
occupied housing units from NRFU where the number of people living at the address was 
unknown.99   

Table 134 presents the distribution of workload by these two sources, as could be identified on 
the DRF.   

Table 134: Sources of the NRFU RES workload 
Source   Number of cases  Percent100

Blank Mail Returns 417,185 57.2%
Occupied Housing Units from NRFU,  

Unknown Population count  310,604 42.6%
Unknown 1,034 0.1%
Total 728,823 100.0%

Source: DRF 

For this analysis, these universes were identified by matching the NRFU RES workload to the 
NRFU workload.  Of the 728,823 cases in NRFU RES, 310,604 had a corresponding NRFU case 
that was enumerated as occupied with an unknown population count, as shown in Table 134.  
There were 417,185 NRFU RES cases that did not have a corresponding NRFU case.  These 
cases are considered the Blank Mail Return portion of the NRFU Residual workload.  
Additionally, there were 1,034 cases that had a corresponding NRFU case but that case was not 
enumerated as an occupied housing unit with an unknown population count.  These last cases are 
categorized as an unknown universe source since they do not meet the definitions of either of the 
known universe sources. 

5.1.4.3 NRFU Residual Housing Unit Status 

Table 135 reports the distribution of housing unit status for the cases worked in RES.   

                                                 
99 The interview also could not be a respondent refusal. 

100 This column does not total 100.0% due to rounding. 
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Table 135: NRFU RES Housing Unit Status  
Housing Unit Status Number of Housing Units Percent
Occupied 373,207 51.2%
Vacant 296,809 40.7%
Delete 56,663 7.8%
Unresolved 2,144 0.3%
Total 728,823 100.0%

Source: DRF 

Of the entire NRFU RES workload, Table 135 shows that 51.2 percent of housing units were 
found to be occupied, 40.7 percent were found to be vacant, and 7.8 percent were to be deleted.  
More information on the final housing unit status by universe source is in Table 140. 

Table 136 shows the number of housing units marked as refusals during the NRFU RES 
operation, by housing unit status.   

Table 136: NRFU RES Refusals  
Housing Unit Status Number of 

Housing Units 
Number of 

Refusals 
Refusal 

Percentage 
Occupied 373,207 3,147 0.8%
Vacant 296,809 259 0.1%
Delete 56,663 57 0.1%
Unresolved 2,144 66 3.1%
Total Housing Units 728,823 3,529 0.5%

Source: DRF 

Of the 728,823 housing units in NRFU RES, there were 3,529 (0.5 percent) that were marked as 
a refusal on the questionnaire.  Of the housing units that had an unresolved status, 3.1 percent 
were flagged as refusals.   

The following tables look at occupied, vacant and delete housing units in more depth.   

The reported population count of an occupied housing unit (as captured in Item C from Figure 2) 
was considered valid if it was from 1 to 49, inclusive.  A population count for an occupied 
housing unit was considered invalid if it was either blank, zero, or ranged from 50 to 98.  A value 
of 99 indicated the population count was unknown to the enumerator.  Table 137 shows how 
often each of these three types of population counts was recorded in conjunction with a reported 
refusal.   
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Table 137: Types of Refusals for NRFU RES Occupied Housing Units  
Type of Population Count   Number of Housing Units Percent 
Valid population count  1,372 43.6%
Invalid population count  18 0.6%
Unknown population count  1,757 55.8%
Refusals 3,147 100.0%
Source: DRF 

 
Table 137 shows that just over half of the refusals from occupied housing units (55.8 percent) 
had an unknown population count, while just under half (43.6 percent) had a valid population 
count.   

Table 135 showed that 296,809 housing units were determined to be vacant during NRFU RES.  
Table 138 describes the distribution of those vacant housing units.   

Table 138: Types of NRFU RES Vacant Statuses  
Vacant Type Number of Housing 

units 
Percent101

Regular 176,568 59.5%
Usual Home Elsewhere 120,146 40.5%
Unknown 95 <0.1%
Total Vacant Housing Units 296,809 100.0%
Source: DRF 

Table 138 shows that the majority (59.5 percent) of vacant housing units from the Residual 
operation were classified as vacant-regular while 40.5 percent were UHEs.   

Table 135 showed that 56,663 housing units were marked to be deleted during NRFU RES.  
There are five classes of deletes and Table 139 shows their distribution in NRFU RES.  If an 
enumerator indicated two or more delete classifications for an address, then it was coded as a 
Delete-Unknown.  Table 139 shows the distribution of deletes in NRFU.   

                                                 
101 This column does not total 100.0% due to rounding. 
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Table 139: Types of NRFU RES Deletes Statuses  
Delete Type Number of Housing Units  Percent102

Demolished/Burned Out/Cannot Locate 27,472 48.5%
Nonresidential 16,997 30.0%
Empty Mobile Home/Trailer Site 2,993 5.3%
Uninhabitable 5,599 9.9%
Duplicate 3,491 6.2%
Delete-Unknown 111 0.2%
Total Deleted Housing Units 56,663 100.0%

Source: DRF 

Almost half of all deletes (48.5 percent) were marked as “demolished/burned out/cannot locate.”  
An additional 30.0 percent were classified as nonresidential and 9.9 percent were uninhabitable.     

Table 140 looks at the housing unit status by universe source.   

Table 140: NRFU RES Housing Unit Status By Universe Source 
NRFU RES  
Housing Unit 
Status  

Blank  
Mail Returns 

NRFU Occupied,  
Unknown  

Population Count 

Unknown  
Source 

Count Percent Count Percent Count Percent103

Occupied 145,721 34.9% 226,934 73.1% 552 53.4%
Vacant-Regular 121,715 29.2% 54,666 17.6% 187 18.1%
Vacant-UHE 105,959 25.4% 14,010 4.5% 177 17.1%
Vacant-Unknown 72 <0.1% 23 <0.1% 0 0.0%
Demolished/Burned 
Out/Cannot Locate 18,701 4.5% 8,702 2.8% 69 6.7%
Nonresidential 14,162 3.4% 2,820 0.9% 15 1.5%
Empty Mobile 
Home/Trailer Site       

2,420 0.6% 570 0.2% 3 0.3%

Uninhabitable 4,263 1.0% 1,322 0.4% 14 1.4%
Duplicate 2,809 0.7% 669 0.2% 13 1.3%
Delete Unknown 71 <0.1% 39 <0.1% 1 0.1%
Unresolved Status 1,292 0.3% 849 0.3% 3 0.3%
Total 417,185 100.0% 310,604 100.0% 1,034 100.0%

Source: DRF 

The cases identified as Blank Mail Returns had the highest percentage of vacant statuses after 
NRFU RES.  This is expected if the mail questionnaire was returned without any information 

                                                 
102 This column does not total 100.0% due to rounding. 

103 This column does not total 100.0% due to rounding. 
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about people living at the address.  Of the cases enumerated in NRFU as occupied with an 
unknown population count, 73.1 percent of them were found to be occupied again in NRFU 
RES.   

Of the cases classified as occupied in NRFU, with an unknown population count, Table 140 
shows that 226,934 were again classified as occupied in NRFU RES.  For those 226,934 cases, 
93.1 percent had a known population count after NRFU RES.   

5.1.4.4 Interview Completion Dates and Case Check-in 

Section 5.1.4.4 presents information about when NRFU RES cases were completed in the field 
and when they were checked-in by the office.  These results answer the research questions 
regarding how the planned start and finish dates for the operation compared to the actual start 
and finish dates, and how the accumulation of outcomes changed over time. 

5.1.4.4.1 Interview Completion 

Since NRFU RES was an ad-hoc operation, there were no baseline schedule dates associated 
with the operation. Census instructed the LCOs to start prepping for the operation on August 9th 
and close out by August 25th so that LCOs could ship questionnaires to DRIS in time to be 
included in the Census.  Enumerators finished NRFU RES on August 24th so the binders could 
be shipped to the data capture centers in time.  

Table 141 shows the distribution of cases completed by week. 
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Table 141: NRFU RES Housing Units Completed By Week 
Week Total for that 

Time Period 
Percent for that 
Time Period104 

Cumulative 
Percent 

8/01 - 8/07 952 0.1% 0.1%
8/08 - 8/14 326,574 44.8% 44.9%
8/15 - 8/21 395,857 54.3% 99.3%
8/22 - 8/24 Official End of NRFU RES 3,438 0.5% 99.7%
8/25 - 8/28  229 <0.1% 99.8%
8/29 - 9/04 37 <0.1% 99.8%
9/05 - 9/11 32 <0.1% 99.8%
9/12 - 9/18 824 0.1% 99.9%
9/19 - 9/25 197 <0.1% 99.9%
Missing/Out of Range 683 0.1% 100.0%
Total Housing Units 728,823 100.0% 100.0%
Source: DRF and AUX 

Approximately 99 percent of the cases were completed within two weeks between August 8th 
and August 21st.  Just under 100 percent of the cases were reported to be completed by August 
25th.  No cases could have been worked in September and data captured, so these dates are likely 
the result of poor handwriting on the EQ or data capture errors.   

Figure 35, Table 142, Table 143, Table 144 show the number of housing units completed by 
week for housing units found to be occupied, vacant, or marked for deletion.  

                                                 
104 This column does not total 100.0% due to rounding. 
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Figure 35: Cumulative Percent Occupied, Vacant, and Delete Cases Completed in NRFU 
Residual by Day 

Source: DRF and AUX 

Table 142 shows the week in which cases were completed when found to be occupied during 
NRFU RES.   
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Table 142: NRFU RES Occupied Housing Units Completed By Week 
Week Total for that 

Time Period 
Percent for that 
Time Period105 

Cumulative 
Percent 

8/01 - 8/07 546 0.1% 0.1%
8/08 - 8/14 153,322 41.1% 41.2%
8/15 - 8/21 215,825 57.8% 99.1%
8/22 - 8/24 Official End of NRFU RES 2,349 0.6% 99.7%
8/25 - 8/28  141 <0.1% 99.7%
8/29 - 9/04 21 <0.1% 99.7%
9/05 - 9/11 14 <0.1% 99.7%
9/12 - 9/18 414 0.1% 99.8%
9/19 - 9/25 128 <0.1% 99.9%
Missing/Out of Range 447 0.1% 100.0%
Total Occupied Housing Units 373,207 100.0% 100.0%

Source: DRF and AUX 

Table 142 shows that after the first week that NRFU RES was worked (August 8th to 14th), 41.2 
percent of all housing units eventually identified as occupied had been completed by an 
enumerator.  Table 143 shows that 48.0 percent of vacants had been completed after the first 
week and Table 144 shows that 53.6 percent of deletes were completed after the first week.   

Table 143: NRFU RES Vacant Housing Units Completed By Week 
Week Total for that 

Time Period 
Percent for that 

Time Period 
Cumulative 

Percent 
8/01 - 8/07 329 0.1% 0.1%
8/08 - 8/14 142,132 47.9% 48.0%
8/15 - 8/21 152,886 51.5% 99.5%
8/22 - 8/24 Official End of NRFU RES 795 0.3% 99.8%
8/25 - 8/28  71 <0.1% 99.8%
8/29 - 9/04 11 <0.1% 99.8%
9/05 - 9/11 15 <0.1% 99.8%
9/12 - 9/18 333 0.1% 99.9%
9/19 - 9/25 66 <0.1% 99.9%
Missing/Out of Range 171 0.1% 100.0%
Total Vacant Housing units 296,809 100.0% 100.0%

Source: DRF and AUX 
 

                                                 
105 This column does not total 100.0% due to rounding. 
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Table 144: NRFU RES Delete Housing Units Completed By Week 
Week Total for that 

Time Period 
Percent for that 
Time Period106 

Cumulative 
Percent 

8/01 - 8/07 73 0.1% 0.1%
8/08 - 8/14 30,315 53.5% 53.6%
8/15 - 8/21 25,893 45.7% 99.3%
8/22 - 8/24 Official End of NRFU RES 237 0.4% 99.8%
8/25 - 8/28  15 <0.1% 99.8%
8/29 - 9/04 5 <0.1% 99.8%
9/05 - 9/11 3 <0.1% 99.8%
9/12 - 9/18 74 0.1% 99.9%
9/19 - 9/25 3 <0.1% 99.9%
Missing/Out of Range 45 0.1% 100.0%
Total Delete Housing units 56,663 100.0% 100.0%

Source: DRF and AUX 

5.1.4.4.2 Check-in 

Completion Dates Compared to PBOCS Check-in Data 

Once the NRFU RES cases were completed, they were then checked in to PBOCS.  There was 
not a large check-in backlog in PBOCS, which can be attributed to nearly all of the NRFU RES 
workload being completed in two weeks.   

See Figure 36 for the difference between when a percentage of cases was completed in the field 
and when the percentage was checked in to PBOCS. 

                                                 
106 This column does not total 100.0% due to rounding. 
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Figure 36: Time Between Completion of NRFU RES Cases and Office Check-in  

 
Source: DRF, AUX, and DMD C&P 

The largest lag between completion and check-in was on August 15th.  On August 15th, 42 
percent of the NRFU RES workload was not yet checked in. 

Table 145 shows the number and percent of NRFU RES cases checked in by day.   
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Table 145: Distribution of NRFU RES Questionnaires Checked-in by Day  

Progress As Of Date Cumulative Number 
of EQs Checked-in 

Cumulative Percent of 
EQs Checked-in 

08/11/10 829 0.1% 
08/12/10 12,996 1.8% 
08/13/10 76,403 10.5% 
08/14/10 135,533 18.6% 
08/15/10 201,506 27.6% 
08/16/10 354,221 48.6% 
08/17/10 471,654 64.7% 
08/18/10 577,891 79.3% 
08/19/10 659,009 90.4% 
08/20/10 707,872 97.1% 
08/21/10 720,753 98.9% 
08/22/10 725,877 99.6% 
08/23/10 729,136 100.0% 
08/24/10 729,143 100.0% 
Source: DMD C&P 

Check-in for NRFU RES reached over 64 percent of the workload by August 17th, midway 
through the operational schedule.  We did not use expected check-in rates to monitor NRFU RES 
progress due to the short duration of the operation. 

5.1.4.5 Interview Characteristics 

The following section presents some paradata about the interviews with NRFU RES respondents, 
including the language that interviews were conducted in, the number of contacts that 
enumerators made to enumerate a housing unit, and the type of respondents who completed 
NRFU RES interviews.    

5.1.4.5.1 Language 

Table 146 shows the top five languages in which NRFU RES interviews were conducted.   
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Table 146: Top Five Languages in which NRFU RES Interviews were Conducted 
Total Number of Names Total Percent107

English 698,313 95.8%
Spanish 13,328 1.8%
Chinese  507 0.1%
Vietnamese 53 <0.1%
Korean 45 <0.1%
All other languages 222 <0.1%
Multiple languages indicated 755 0.1%
Unknown language 15,600 2.1%
Total Housing Units  728,823 100.0%

Source: DRF and AUX 

The vast majority of NRFU RES interviews (95.8 percent) were conducted in English, with an 
additional 1.8 percent in Spanish.  Of the 13,328 NRFU RES interviews conducted in Spanish, 
1,654 (12.4 percent) of those were interviews conducted in Puerto Rico.   

For 2.1 percent of the NRFU RES interviews, the language in which the interview was 
conducted is unknown.  Appendix D shows the distribution of all languages in which NRFU 
RES interviews were conducted.   

                                                 
107 This column does not total 100.0% due to rounding. 
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5.1.4.5.2 Record of Contact 

The following tables document how many times an enumerator had to contact an address before a completed interview was obtained.  
Enumerators were told not to attempt to contact an address more than six times and there was only space to record six contact attempts 
on the EQ, but that does not guarantee an enumerator did not make more than six contact attempts.   

Table 147 shows the distribution of the number of attempts made to an address in order to obtain a completed interview.  The first 
column contains all 728,823 housing units in NRFU RES.  Subsequent columns look strictly at housing units by their final housing 
unit status.   

Table 147: Number of Contact Attempts Made to NRFU RES Housing Units 108 
Number of 
Contact Attempts 

Overall 
Contact 

Attempts 

Overall 
Percent 

Occupied 
Count 

Attempts 

Occupied 
Percent 

Vacant 
Count 

Attempts 

Vacant 
Percent 

Delete 
Count 

Attempts

Delete 
Percent 

0 554 0.1% 218 0.1% 118 <0.1% 202 0.4%
1 185,326 25.4% 91,905 24.6% 69,229 23.3% 23,626 41.7%
2 165,677 22.7% 71,925 19.3% 78,306 26.4% 14,981 26.4%
3 145,713 20.0% 72,476 19.4% 63,987 21.6% 8,837 15.6%
4 123,853 17.0% 66,741 17.9% 51,415 17.3% 5,381 9.5%
5 47,325 6.5% 29,317 7.9% 16,046 5.4% 1,818 3.2%
6 60,375 8.3% 40,625 10.9% 17,708 6.0% 1,818 3.2%
Total Housing 
Units 728,823 100.0% 373,207 100.0% 296,809 100.0% 56,663 100.0%

Source: DRF and AUX 
 
As shown in Table 147, of the 728,823 housing units in NRFU RES, 25.4 percent of them required only one attempted contact by an 
enumerator.  The frequency of contact attempts decreases except for a slight increase in the number of housing units that received six 

                                                 
108 These columns do not total 100.0% due to rounding. 



200 

 

contact attempts.  Overall, 8.3 percent of housing units recorded six contact attempts.  That rate increased to nearly 11 percent for the 
occupied housing units.  Both those numbers are higher than the rates seen from NRFU cases, where 4.6 percent of all cases recorded 
six contact attempts and 5.9 percent of occupied housing units had six contact attempts.  Given that cases in NRFU RES were 
expected to be difficult to enumerate, this increase makes sense.     
 
Comparing the columns in Table 147 that contain the universes of occupied, vacant, and deleted housing units, the deleted housing 
units were much more likely to only require one contact attempt (41.7 percent of the time).  They also had the highest percentage of 
cases that supposedly received zero contact attempts.   
 
Table 148 and Table 149 show the distribution of contact attempts made in person and on the telephone.  The first row on the EQ for 
the Record of Contact Section was pre-filled as a personal visit so it was not possible to record six telephone contact attempts.   

Table 148: Number of Telephone Contacts Attempts Made to NRFU RES Housing Units 109 
Number of  
Telephone 
Contact 
Attempts 

Overall 
Contact 

Attempts 

Overall 
Percent 

Occupied 
Count 

Attempts 

Occupied 
Percent 

Vacant 
Count 

Attempts

Vacant 
Percent 

Delete 
Count 

Attempts

Delete 
Percent 

0 624,517 85.7% 327,450 87.7% 245,203 82.6% 49,991 88.2%
1 84,271 11.6% 36,364 9.7% 41,938 14.1% 5,754 10.2%
2 15,159 2.1% 6,957 1.9% 7,420 2.5% 740 1.3%
3 4,022 0.6% 1,982 0.5% 1,868 0.6% 160 0.3%
4 747 0.1% 389 0.1% 340 0.1% 17 <0.1%
5 107 <0.1% 65 <0.1% 40 <0.1% 1 <0.1%
Total Housing 
Units 728,823 100.0% 373,207 100.0% 296,809 100.0% 56,663 100.0%
Source: DRF and AUX 

 

                                                 
109 These columns do not total 100.0% due to rounding. 
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The rate of telephone usage to contact cases in NRFU RES was higher than in NRFU.  NRFU RES enumerators did not make any 
telephone contact with 85.7 percent of the total cases in NRFU RES, but that number was 88.1 percent from NRFU.   

Table 149: Number of Personal Visit Contact Attempts Made to NRFU RES Housing Units110 
Number of 
Personal 
Contact 
Attempts 

Overall 
Contact 

Attempts 

Overall 
Percent 

Occupied 
Count 

Attempts 

Occupied 
Percent 

Vacant 
Count 

Attempts 

Vacant 
Percent 

Delete 
Count 

Attempts

Delete 
Percent 

0 718 0.1% 302 0.1% 191 0.1% 209 0.4%
1 233,927 32.1% 111,266 29.8% 94,058 31.7% 27,868 49.2%
2 165,934 22.8% 74,826 20.0% 76,873 25.9% 13,798 24.4%
3 144,887 19.9% 74,570 20.0% 61,762 20.8% 8,128 14.3%
4 103,096 14.1% 58,249 15.6% 40,545 13.7% 4,050 7.1%
5 41,865 5.7% 27,443 7.4% 12,820 4.3% 1,461 2.6%
6 38,396 5.3% 26,551 7.1% 10,560 3.6% 1,149 2.0%
Total Housing 
Units 728,823 100.0% 373,207 100.0% 296,809 100.0% 56,663 100.0%
Source: DRF and AUX 
 

                                                 
110 These columns may not total 100.0% due to rounding. 
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Table 149 shows the number of personal visit contact attempts made to housing units in RES.  Housing units with zero reported 
personal visit contacts did not meet the criteria for a valid record of contact.  Unlike previous NROs, there was not an increased 
number of cases requiring six personal visits, as compared to those requiring five contact attempts, even though some of the housing 
units in this universe were expected to be challenging cases.   
 
Table 150 shows what mode the presumed last contact was with a housing unit.  Cases with an unknown mode had either zero 
contacts identified or did not mark the checkbox to distinguish if it was a personal visit or a telephone visit for the last box utilized in 
the record of contact section.   

Table 150: Type of Final Contact for Housing Units in NRFU RES, by Housing Unit Status111 
 Total Cases Occupied Vacant Delete 
Final Contact Totals Percent Total Percent Total Percent Total Percent 
Personal Visit 609,002 83.6% 319,082 85.5% 239,663 80.7% 48,513 85.6%
Telephone 84,884 11.7% 34,457 9.2% 44,347 14.9% 5,860 10.3%
Unknown 34,937 4.8% 19,668 5.3% 12,799 4.3% 2,290 4.0%
Total Housing 
Units 728,823 100.0% 373,207 100.0% 296,809 100.0% 56,663 100.0%

Source: DRF and AUX 
 
Table 150 reports that 11.7 percent of the last visits to housing units in NRFU RES were telephone contacts.  The rate of final contact 
by telephone was higher for all NRFU RES cases, whether occupied, vacant, or delete, than it had been in NRFU.   

5.1.4.5.3 Type of Respondent 

Table 151 shows the type of respondents for housing units interviewed during the NRFU RES operation, by housing unit status.  
Housing units with an unresolved status are not given their own column in this table but are included in the total.   

 

                                                 
111 These columns do not total 100.0% due to rounding. 
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Table 151: Type of Respondent for NRFU RES Interviews, by Housing Unit Status  
 Total Cases Occupied Vacant Delete
Respondent Type Total Percent Total Percent Total Percent112 Total Percent
Household Member    212,176 29.1% 199,624 53.5%    7,845 2.6%   4,620 8.2%
Unknown Type 3,087 0.4%        1,422 0.4%             699 0.2%          650 1.1%
All Proxy  513,560 70.5% 172,161 46.1% 288,265 97.1% 51,393 90.7%
Proxy Types     

   In-mover     41,728 5.7%       7,426 2.0%       33,695 11.4%          457 0.8%
   Neighbor or other    471,783 64.7% 164,724 44.1%     254,532 85.8%     50,936 89.9%

   Both marked          49 <0.1%            11 <0.1%               38 <0.1%              0  0.0%
Total Housing Units 728,823 100.0% 373,207 100.0% 296,809 100.0% 56,663 100.0%

Source: DRF and AUX 
 
Neighbors or other proxies accounted for 64.7 percent of all respondents in NRFU RES while in-mover proxies were 5.7 percent of all 
respondents.  There was a much lower percentage of household-member respondents in NRFU RES than in NRFU.  Actual April 1 
household members were only 29.1 percent of all RES respondents while NRFU reported 47.2 percent of their interviews conducted 
with April 1 household members. 

Just over half of all RES cases were reported as being occupied (51.2 percent) but these were often cases that were the most difficult 
to interview.  The percent of occupied housing units from interviews conducted with a household member (53.5 percent) was lower 
than seen in any of the other three NROs.    

For deleted housing units, the percent of respondents who were identified as being household members was 8.2 percent.  Again, this 
result is incongruous with our expectations for deleted housing units.  

                                                 
112 This column does not total 100.0% due to rounding. 



  

 

 

5.1.4.6 Characteristics of Occupied Housing Units 
The following tables will discuss characteristics of the occupied housing units that were 
interviewed during NRFU RES. 

5.1.4.6.1 Household Population Count 

Table 152 shows the distribution of data-defined people and the population count within 
occupied housing units in NRFU RES as reported in Item C of the Interview Summary section of 
the EQ.   

Table 152: Population Count of Housing Units Found to be Occupied During NRFU RES113 
 Enumerator-Reported Data-defined People 
Enumerator Reported 
Population Count  

Number of 
Housing units 

Percent Number of 
Housing 

Units 

Percent 

0 68 <0.1% 66,842 17.9%
1 122,184 32.7% 110,896 29.7%
2 106,707 28.6% 92,121 24.7%
3 51,261 13.7% 43,503 11.7%
4 41,070 11.0% 33,992 9.1%
5 19,677 5.3% 16,654 4.5%
6 6,795 1.8% 5,383 1.4%
7 3,184 0.9% 2,090 0.6%
8 1,303 0.3% 897 0.2%
9 555 0.1% 389 0.1%
10 303 0.1% 212 0.1%
11 – 15 293 0.1% 206 0.1%
16 – 20  30 <0.1% 17 <0.1%
21 – 30  9 <0.1% 2 <0.1%
31 – 40 3 <0.1% 0 0.0%
41 – 49 12 <0.1% 2 <0.1%
50 – 97 28 <0.1% 1 <0.1%
98 1 <0.1% N/A114 N/A
99 19,626 5.3% N/A N/A
Missing 98 <0.1% N/A N/A
Total Occupied 
Housing Units 

373,207 100.0% 373,207 100.0%

Source: DRF 

                                                 
113 These columns do not total 100.0% due to rounding. 

114 Not Applicable 
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Of the 373,207 occupied housing units enumerated in NRFU RES, the enumerator reported that 
32.7 percent had one person living in them, and 28.6 percent had two people.  The number of 
cases with a certain number of data-defined people is always smaller than the number of cases 
that have that number as the enumerator-reported population count because of our definition of a 
data-defined person and the respondents’ inability to provide demographic characteristics for all 
household members.  For instance, compared to the 32.7 percent of cases with an enumerator-
reported population count of one person, 29.7 percent of cases had one data-defined person. 

There were 66,842 housing units found to be occupied in RES but with no data-defined people 
enumerated, which was 17.9 percent of the universe.  Enumerators used the population count 
number 99 to describe an unknown population count in 5.3 percent of cases.  Table 153 reports 
how many of those cases were also marked as refusals.    

Table 153: Unknown Population Counts for NRFU RES Occupied Housing Units  
Refusal Status  Number of Housing Units Percent 
Refusal 1,757 9.0%
Not a Refusal     17,869 91.0%
Unknown Population Counts  19,626    100.0%
Source: DRF 

Some cases were worked in Residual because they had an unknown population count from 
NRFU, but 17,869 cases still existed after Residual with an unknown population count that were 
not marked as refusals.   

The parent EQ only had space to roster five people in a household.  If more than five people 
lived at an address, then enumerators had to use a continuation form.  Continuation forms did not 
have any of the beginning or concluding questions printed on them; they only collected person-
level data for up to five persons on each continuation form.   
 
Table 154 shows the number of continuation forms used to enumerate people at each address 
found to be occupied in NRFU RES. 
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Table 154: Number of Continuation Forms used at an Address During 
NRFU RES 

Number of  
Continuation Forms  

Number of  
Housing Units 

Percent115 

0 362,618 97.2% 
1 10,309 2.8% 
2 253 0.1% 
3 21 <0.1% 
4 2 <0.1% 
5 0 0.0% 
6 1 <0.1% 
7 0 0.0% 
8 1 <0.1% 
9 1 <0.1% 
10 0 0.0% 
11 1 <0.1% 
Total Occupied  
Housing Units 373,207 100.0% 
Source: DRF 

 
Table 154 shows that the majority of housing units enumerated in NRFU RES did not utilize a 
continuation form (97.2 percent).  Of the occupied housing units, 2.8 percent required one 
continuation form.   

5.1.4.6.2 Undercount Question 

After the household roster and demographic characteristics were collected during the NRFU RES 
interview, the enumerator asked a series of questions that probed if anyone else might have been 
staying at the address.  Table 155 shows the frequency that each probe was marked with an 
affirmative answer, including one row for housing units that said ‘yes’ to more than one of the 
probes.   

                                                 
115 This column does not total 100.0% due to rounding. 
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Table 155: Distribution of Answers to the Undercount Probes at Occupied NRFU 
RES Housing Units 

Undercount Category Total Percent 
Only ‘No’ category marked 258,712 69.3% 
At least one category marked     2,307       0.6%116 

Babies only  216 0.1%
Foster children only 62 <0.1%
Any other relatives only 1,163 0.3%
Roommates only 266 0.1%
Any other nonrelatives only 270 0.1%
Anyone else staying on April 1 who had no 

permanent place to live only 
197 0.1%

Multiple categories marked  133 <0.1%
Missing (All boxes blank) 112,188  30.1% 
Total Occupied Housing Units 373,207 100.0% 

Source: DRF 
 
Table 155 shows that at least one undercount category was marked in 0.6 percent of NRFU RES 
interviews with occupied housing units.  The most common category when one was marked was 
“any other relatives.”  Over thirty percent of the questionnaires (30.1 percent) had no boxes 
checked to indicate either a ‘yes’ or a ‘no’ reply to the undercount probes.      
 
If the respondent answered ‘yes’ to any of the probes, the enumerator was to collect a maximum 
of two names for the people who were possibly undercounted.  Table 156 shows how many 
names were collected when any undercount category was marked. 

Table 156: Undercount Names Reported when any Undercount Category was Marked in 
NRFU RES Occupied Housing Units 

Total Number of Names Total  Percent
Zero Names 372 16.1%
One Name 1,607 69.7%
Two Names 328 14.2%
Total Occupied Housing Units with Category Selected 2,307 100.0%
Source: DRF and AUX 
 
Of the questionnaires that positively marked at least one undercount category, Table 156 shows 
that 16.1 percent did not write a name into the boxes provided.  There were 14.2 percent that 
provided two names however.  Table 157 shows how often a name was provided to the 
enumerator when a respondent had replied affirmatively to each specific undercount category.   

                                                 
116 This column does not sum to 0.6% due to rounding.   
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Table 157: Number of Undercount Names Reported for Specific Undercount Cateogry Marked in 
NRFU RES Occupied Housing Units117 

Undercount Category with Number of Names Total  Percent 
Babies only 
 Zero Names 56 25.9%
 One Name 142 65.7%
 Two Names 18 8.3%

Total  216 100.0%
Foster children only 
 Zero Names 23 37.1%
 One Name 25 40.3%
 Two Names 14 22.6%

Total  62 100.0%
Any other relatives only 
 Zero Names 99 8.5%
 One Name 889 76.4%
 Two Names 175 15.0%

Total  1,163 100.0%
Roommates only 
 Zero Names 57 21.4%
 One Name 189 71.1%
 Two Names 20 7.5%

Total  266 100.0%
Any other nonrelatives only 
 Zero Names 58 21.5%
 One Name 180 66.7%
 Two Names 32 11.9%

Total  270 100.0%
Anyone else only 
 Zero Names 21 10.7%
 One Name 157 79.7%
 Two Names 19 9.6%

Total  197 100.0%
Multiple 
 Zero Names 58 43.6%
 One Name 25 18.8%
 Two Names 50 37.6%

Total  133 100.0%
None118 
 Zero Names 370,809 100.0%
 One Name 71 <0.1%
 Two Names 20 <0.1%

Total  370,900 100.0%
Source: DRF and AUX 

                                                 
117 This column may not total 100.0% due to rounding. 
118 These numbers include both rows “Missing” and “Only ‘No’ category marked” from Table 155.   
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The “other relatives” category was the category most likely to successfully elicit at least one 
name.  Only 8.5 percent of people who answered the “other relatives” category did not provide a 
name, the smallest of any category.   
 
Respondents who indicated multiple undercount categories applied to their household were the 
most likely to not provide a name, 43.6 percent of the time, but were also the most likely to 
provide two names (37.6 percent of the time).   

5.1.4.6.3 Overcount Question 

Table 158 describes the outcome of the overcount question.  There were 707,600 data-defined 
people from housing units found to be occupied in NRFU RES.   

Table 158: Overcount Category of Data-defined People in NRFU RES Occupied Housing 
Units 

Overcount Category Number of People Percent
None 685,052  96.8% 
At least one category marked   22,548    3.2% 
 College Housing only 2,137 0.3%
 Military only 2,074 0.3%
 Seasonal/Second Home only 8,975 1.3%
 Child Custody only 2,933 0.4%
 Jail or Prison only 225 <0.1%
 Nursing Home only 354 0.1%
 Another Reason only 5,158 0.7%
 Multiple 692 0.1%
Total People in Occupied Housing Units 707,600 100.0% 

Source: DRF 
 
The vast majority of people (96.8 percent) did not indicate they lived or stayed anywhere else 
besides the NRFU RES address.  The most common positive reply to the overcount question was 
for a seasonal or second home, which described 1.3 percent of people.  An additional 0.7 percent 
stayed elsewhere for an undefined reason and 0.4 percent of people were indicated as staying 
elsewhere for child custody.  Both military reasons and college reasons were cited for 0.3 percent 
of people.  
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5.1.4.7  Standard Demographic Tables 
There were 707,600 data-defined persons included on 373,207 occupied NRFU RES forms in the 
2010 Census.   This section will present the demographic characteristics for these persons on the 
NRFU RES form.  Table 159 through Table 163 give NRFU RES person demographic 
characteristics:  age, Hispanic origin, race, relationship to person 1, and sex.  Age was calculated 
based on the date of birth provided; if no date of birth was provided then the write-in age was 
used.   Age was calculated only if the date of birth fell within valid date ranges.  Similarly, the 
calculated age or write-in age was used only if it fell within valid age ranges; otherwise it was 
considered missing.    
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Table 164 gives the distribution of tenure responses for housing units included in the NRFU RES 
operation.   
 
Because the demographic data used in this assessment are unedited, direct comparisons with 
published 2010 Census results are not possible.  These tables include a row for people with 
missing values for the specific characteristic.  The data in published 2010 Census reports have 
undergone editing and imputation, and therefore will have no missing values. 

Table 159: Standard Assessment Demographic Table for Age in RES Interviews 
Age Number of People Percent119

Under 5 years 27,832 3.9%
5 to 9 years 28,096 4.0%
10 to 14 years 27,584 3.9%
15 to 19 years 26,351 3.7%
20 to 24 years 26,779 3.8%
25 to 29 years 29,169 4.1%
30 to 34 years 27,849 3.9%
35 to 39 years 27,166 3.8%
40 to 44 years 25,945 3.7%
45 to 49 years 26,334 3.7%
50 to 54 years 24,045 3.4%
55 to 59 years 19,571 2.8%
60 to 64 years 15,037 2.1%
65+ years 29,651 4.2%
Missing 346,191 48.9%
Total  707,600 100.0%

Source: DRF 
 

                                                 

119 This column does not total 100.0% due to rounding. 



212 

 

Table 160: Standard Assessment Demographic Table for Hispanic Origin in RES 
Interviews 

Hispanic Origin Number of People Percent
Not Hispanic or Latino checkbox only 541,296 76.5%
Mexican checkbox only 59,903 8.5%
Puerto Rican checkbox only 10,132 1.4%
Cuban checkbox only 2,569 0.4%
Another Hispanic checkbox only 4,532 0.6%
Multiple checkboxes 400 0.1%
Both Checkbox and Write-in 22,060 3.1%
Write-in Only 1,382 0.2%
Missing 65,326 9.2%
Total  707,600 100.0%

Source: DRF 

Table 161: Standard Assessment Demographic Table for Race in RES Interviews 
Race Number of People Percent
White checkbox alone 417,730 59.0%
Black or African American checkbox alone 133,815 18.9%
American Indian and Alaska Native checkbox alone  1,534 0.2%
Asian Indian checkbox alone 4,074 0.6%
Chinese checkbox alone 4,919 0.7%
Filipino checkbox alone 2,825 0.4%
Japanese checkbox alone 908 0.1%
Korean checkbox alone 1,821 0.3%
Vietnamese checkbox alone 2,273 0.3%
Other Asian checkbox alone 166 <0.1%
Native Hawaiian checkbox alone  346 0.1%
Guamanian or Chamorro checkbox alone 246 <0.1%
Samoan checkbox alone 142 <0.1%
Other Pacific Islander checkbox alone 41 <0.1%
Some Other Race checkbox alone 1,577 0.2%
Multiple checkboxes 6,723 1.0%
Both Checkbox and Write-in 63,871 9.0%
Write-in Only 3,304 0.5%
Missing 61,285 8.7%

Total  707,600 100.0%
Source: DRF 
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Table 162: Standard Assessment Demographic Table for Relationship Status in RES 
Interviews 

Relationship Status Number of People Percent
Householder   302,866 42.8%
Husband or Wife of Householder   112,123 15.9%
Biological Son or Daughter of Householder   176,965 25.0%
Adopted Son or Daughter of Householder   3,042 0.4%
Stepson or Stepdaughter of Householder   6,293 0.9%
Brother or Sister of Householder   8,596 1.2%
Father or Mother of Householder   8,010 1.1%
Grandchild of Householder  9,208 1.3%
Parent-in-law of Householder  1,127 0.2%
Son-in-law or Daughter-in-law of Householder  1,571 0.2%
Other Relative 8,580 1.2%
Roomer or Boarder 2,886 0.4%
Housemate or Roommate 16,442 2.3%
Unmarried Partner 13,036 1.8%
Other Nonrelative 7,168 1.0%
Two or more relationships 428 0.1%
Missing 29,259 4.1%

Total  707,600 100.0%
Source: DRF 

Table 163: Standard Assessment Demographic Table for Sex in RES Interviews 
Sex Number of People Percent
Male 347,971 49.2%
Female 341,181 48.2%
Both 135 <0.1%
Missing 18,313 2.6%

Total  707,600 100.0%
Source: DRF  
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Table 164: Standard Assessment Demographic Table for Tenure in RES Interviews 
Tenure Number of Housing Units Percent
Owned with a mortgage or a loan  85,621 22.9%
Owned without a mortgage or a loan 35,598 9.5%
Rented 135,436 36.3%
Occupied without payment of rent 4,823 1.3%
Multiple 114 <0.1%
Missing 111,615 29.9%
Total 373,207 100.0%

Source: DRF 
 
These distributions may vary across different census operations due to differences in 
corresponding populations and census procedures. 
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5.2 Cost, Staffing and Production Rates  

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

The budget for NRFU was based on cost estimates using a number of components that were 
developed early in the decade or were revisited when the decision was made to go back to paper 
operations. These components included staff productivity, the number of cases requiring 
followup, and cost drivers such as salary and miles. The original budgeted cost for NRFU was 
$2.74 billion. 

As we approached the start of the operation, our knowledge of the components improved based 
on experience and data. The experience came from similar operations such as Address 
Canvassing and Group Quarters Validation, as well as revisiting Census 2000 observations and 
Census Test experiences. We also looked at current external challenges and opportunities and 
worked with panels of experts in Census Headquarters and field operations to determine the 
impact of this information on cost drivers. These working sessions identified components of the 
original estimate that should remain the same and those that should be updated.  The components 
of greatest concern due to the high uncertainty and high impact on cost were workload and 
productivity. Working with subject matter experts, we developed alternative scenarios for these 
components, and developed over 1000 likely cost estimates based on all scenario combinations. 
Due to the uncertainties, the costs varied greatly but the analysis showed that NRFU operations 
could be completed within the original budget.   

The cost estimate validation, completed in January 2010, showed the profile of NRFU costs, 
based on all combinations of workload and productivity scenarios was a distribution of costs. 
Costs ranged from a low of $1.94 billion to a high of $2.83 billion.  Based on these results, as 
well as a concurrent review of likely costs at each of the 494 LCOs, we believed that a NRFU 
(including RI) cost estimate of $2.33 billion was reasonable. The NRFU portion of this cost 
estimate was $2.245 billion.   

In April, when the workloads for the LCOs stabilized, FLD identified a few LCOs where the 
mail return rate was much lower than expected. FLD requested additional field staff to complete 
the higher workload in these LCOs and so we added $1.95 million to the NRFU budget. This 
addition raised the NRFU budget to $2.247 billion and represents the final budget loaded into the 
DMD C&P system.   

The above analysis was a collaborative effort among DMD, FLD, and DSSD staff, and 
represented the final budget (see Budget Cost for NRFU in Table 165) that was loaded into the 
DMD C&P, which DMD and FLD used to manage the field operations during production.  For 
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this assessment we also used the DMD C&P System to analyze the budgeted and actual costs for 
the NRO. 

At the aggregate level the NRO costs were 23.2 percent lower than budgeted. With the exception 
of NRFU, all other NROs exceeded their field budget. Table 165 shows the operations that 
comprise the NRO, the budgeted and actual workloads and costs, and the dollar variance 
associated with each NRO. Total field costs include production and training salary, mileage, 
other costs, Federal Insurance Contribution Act (FICA), and Medicare.   

Table 165: 2010 NRO Budgeted and Actual Costs 
 Budget 

Workload 
Budget 

Cost 
Actual 

Workload 
Actual 
Cost Variance 

Percent 
under/over 

budget 

NRFU 48,609,413 $2,247,884,384 47,235,198 $1,589,397,886 $658,486,498 29.3% 

NRFU RI 1,579,806 $94,036,946 900,329 $95,271,468 ($1,234,522) (1.3%) 

VDC 8,566,741 $244,284,616 8,730,803 $281,727,536 ($37,442,920) (15.3%) 

NRFU 
RES120  

729,143 $31,287,851 729,143 $42,595,299 ($11,307,448)  (36.1%) 

Total NRO 59,485,103 $2,617,493,797 57,595,473 $2,008,992,189 $608,501,608 23.2% 

Source:  DMD C&P 

In the following cost sections, we will review each of the four NROs independently and address 
the following cost factors, as appropriate, that impacted the cost variances: 

 Summary of the field operations cost 
 Cost per case 
 Cases per hour and miles per case 
 Variance by position type 
 Variance by cost factor and position type 
 Production staff 

Detailed NRO cost information is included in Appendices 16 through 19.  

 

                                                 
120 NRFU Residual was an ad hoc operation.  The cost budget was determined while NRO was already in 
production.  The budgeted workload reflects the known number of cases that required re-enumeration.   
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5.2.1 NRFU  

5.2.1.1 Summary of the NRFU Field Operation Cost 

Total field costs for NRFU were $1,589,397,886 (29.3 percent under budget). This section of the 
assessment addresses the following areas that we believe caused NRFU to run under budget: 

 Lower than expected workload,  
 Higher than expected production rate,  
 Lower than expected mileage per case,  
 Lower CLA cost than budgeted, and  
 Lower training costs than budgeted.   

 
Lower than Expected Workload 
The final NRFU workload in DMD C&P was 47,235,198, which was less than the budgeted 
workload of 48,609,413. The NRFU workload was less than budgeted primarily because the mail 
response rate was higher than projected. We speculate that the higher response rate may have 
been impacted by replacement mailing, targeting mailout strategies, publicity, Census 
partnerships, the Take 10 Program and the advertising program encouraging respondents to 
mailback their census questionnaires. Additionally, the systems and procedures in place to 
implement an automated LMR removal and several clerical removals help reduce the NRFU 
workload.  

Higher Than Expected Production Rate 
The budgeted production rate was 0.89 cases per hour; however, we achieved a production rate 
of 1.05 cases per hour.121 Improved targeted recruiting and work assignment delineation may 
have led to increased enumerator productivity.  

Lower Than Expected Mileage per Case for Enumerators 
With respect to the mileage, we budgeted 8.46 miles per case; however, on average, enumerators 
only traveled 5.05 miles per case. Just as with the production rate, we believe that the lower 
miles per case may have been in part because of improved targeted recruiting and work 
assignment delineation. We believe we were able to hire more local enumerators who may not 
have had to travel as far to complete their assigned work. 

Lower CLA Costs than Budgeted 
The actual CLA fieldwork cost was only 50 percent of its budget (see Table 168).  We attribute 
part of the surplus to the operation finishing ahead of schedule, resulting in CLAs working fewer 
total hours than budgeted. Additionally, the surplus may also be a result of having fewer CLAs 
working than budgeted.   

                                                 
121 The production rate reflects the average number of cases completed per hour.  It is the total workload divided by 
the total enumerator production hours worked. 
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Lower Training Costs than Budgeted 
Cost savings realized in training also contributed to the budget surplus. We budgeted 
$319,199,979 for enumerator/CLA training. However, the actual training costs were 
$236,082,472 (see Table 166). We believe that training costs may have been lower in part 
because of fewer replacement training sessions.   

Table 166 depicts the budgeted and actual NRFU workload and costs broken out by four cost 
factors: production salary, training salary, cost of mileage, and miscellaneous cost. The 
miscellaneous cost includes the cost of lodging, per diem, and telephone calls. The table also 
shows the percent of budget used for each cost factor. The percent of budget used is the actual 
cost divided by the budgeted cost for each individual cost factor. Additionally, the table shows 
each individual cost factor as a percentage of the actual total NRFU cost of $1,589,397,886.   

Table 166: Summary of NRFU Field Operation Costs 

 
Budget Actual Percent of 

Budget Used 

Percent of  
Actual Total 

Cost 
Workload 48,609,413 47,235,198 -- -- 

Production Salary $1,556,153,490 $1,135,212,586 72.9% 71.4% 

Training Salary $349,829,969 $266,904,486 76.3% 16.8% 

Mileage Cost $331,511,139 $181,816,018 54.8% 11.4% 

Miscellaneous122 $10,389,786 $5,464,795 52.6% 0.3% 

Total $2,247,884,384  $1,589,397,886123 70.7% 100.0%124 
Source:  DMD C&P 

All of the NRFU cost factors were under budget. The largest difference between budgeted and 
actual costs occurs in the production salary, where we spent 72.9 percent of the production salary 
budget. Mileage cost was the next largest difference between budgeted and actual costs, with 
over fifty percent of the mileage cost budget going unused. Training salary was also under 
budget, although to a lesser degree, with 76.3 percent of the budget spent.   

Production salary was the largest category of spending, making up 71.4 percent of the total costs.  
Training and mileage costs made up 16.8 percent and 11.4 percent of total costs, respectively.  

                                                 
122 Miscellenous cost includes lodging, per diem and telephone calls. 

123 Due to rounding, total actual costs are approximately $1 more than the sum of the individual cost factors depicted 
in Table 166. 

124 Due to rounding, the sum of the individual cost factor percentages is 99.9%. 
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5.2.1.2 NRFU Cost per Case 

Overall, the actual cost per case was less than planned. The total cost per case was budgeted at 
$46.20; however, the actual was $33.60. This includes total field costs for the operation 
including training, production salary and mileage costs for all field staff positions. 

5.2.1.3 NRFU Cases per Hour and Miles per Case 

Table 167 displays the average number of cases worked per hour and average miles driven per 
case. The percent change in the following tables is the difference between the budgeted and 
actual variables divided by the budget.  

Table 167: NRFU Cases per Hour and Miles per Case 
 Budgeted Actual 
Cases Per Hour 0.89 1.05 

Miles Per Case 8.46 5.05 
Source:  DMD C&P 

The original budget had enumerators working 0.89 cases per hour; however, the actual cases per 
hour were higher at 1.05. The miles per case budgeted was 8.46, while the actual was only 5.05 
miles per case.  

5.2.1.4 NRFU Variance by Position Type 

In analyzing the cost variance, we reviewed the variance by position type, including 
enumerators, CLA, CL, FOS, and a separate category for miscellaneous charges not associated 
with the four field positions (See Figure 1 in Section 2.3.1 for the hierarchy of field staff.). Table 
168 depicts the dollar and percent variance by position type. It also shows the variance by 
position type as a percentage of the Total NRFU variance.   
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Table 168: NRFU Variance by Position Type 

Position Type 

 
Variance 

Percent 
Variance 

of Position 
Type Budget  

Percent of 
Total Variance 

Enumerator $379,987,260 26.0% 57.7% 

CLA $202,250,613 51.3% 30.7% 

CL $70,555,074 21.5% 10.7% 

FOS $768,560 1.4% 0.1% 

Miscellaneous $4,924,991 47.4% 0.7% 

Total $658,486,498 29.3% 100.0%125 
Source:  DMD C&P 

The total NRFU cost variance is $658,486,498 or 29.3 percent of the total NRFU budget. The 
largest variances in terms of dollars and percent are in the enumerator and CLA costs. The 
enumerator cost variance is $379,987,260 (57.7 percent of the total variance for NRFU), which is 
26.0 percent of the enumerator budget. The CLA cost variance is $202,250,613  (30.7 percent of 
the total variance for NRFU), which is 51.3 percent of the CLA budget. 

There is more information on the cost factors by position type in the following sections. 

5.2.1.5 NRFU Variance by Cost Factor 

Several cost factors contribute to the total variance. Those factors include the money allocated 
for training, salary, and mileage. Four different position types categorize the amount of money 
budgeted and spent: enumerator, CLA, CL, and FOS. Table 169 shows the dollar and percent 
variances by cost factor and by employee type. It also shows each variance as a percent of the 
total variance.  

                                                 
125 Due to rounding, the sum of the individual cost factor percentages is 99.9%. 
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 Table 169: NRFU Variance by Cost Factor and Position Type 

Cost Factor Variance 

Percent 
Variance 

of Cost Factor 
Budget 

Percent 
of Total 

Variance 

Production Salary     

 Enumerator $197,639,362 21.4% 30.0% 

 CLA $161,800,654 49.8% 24.6% 

 CL $60,864,528 23.0% 9.2% 

 FOS $636,359 1.4% 0.1% 

 Total $420,940,904 27.1% 63.9% 
Training Salary     
 Enumerator $83,117,507 26.0% 12.6% 

 CLA $652,028 16.4% 0.1% 

 CL ($1,462,571) (6.3%) (0.2%)  

 FOS $618,519 17.8% 0.1% 

 Total $82,925,483 23.7% 12.6% 
Mileage Cost     
 Enumerator $99,230,392 45.4% 15.1% 

 CLA $39,797,931 61.5% 6.0% 

 CL $11,153,117 27.4% 1.7% 

 FOS ($486,318) (6.4%) (0.1%) 

 Total $149,695,121 45.2% 22.7% 
Miscellaneous  $4,924,991 47.4% 0.7% 
Total $658,486,498126 29.3% 100.0%127 

Source:  DMD C&P 

Production salary cost and mileage cost make up 63.9 percent and 22.7 percent of the total 
variance, respectively. The enumerator production salary cost variance was the largest 
contributing factor to the overall variance, accounting for 30.0 percent of the total NRFU cost 
variance. The second largest factor was the CLA production salary. The cost variance for the 
CLA production salary accounted for 24.6 percent of the total NRFU variance. The variance in 
enumerator mileage cost accounted for 15.1 percent of the total NRFU variance. 

                                                 
126 Due to rounding, total actual costs are approximately $1 less than the sum of the individual cost factors depicted 
in Table 169. 

127 Due to rounding, the sum of the individual cost factor percentages is 99.9%. 
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5.2.1.6 NRFU Production Staffing 

Table 170 depicts the budgeted and actual number of field positions along with the 
frontloading128 rate and the percent variance. 

Table 170: NRFU Production Staffing 

Position Frontloading 
Rate 

Number of 
Positions 
Budgeted 

Number of 
Positions 

Actual 
Enumerator 50% 524,919 516,709 

CLA 0% 65,266 48,973 

CL 0% 40,781 39,559 

FOS 0% 4,568 5,575 

Total -- 635,534 610,816 

For NRFU, 635,534 total field staff positions were budgeted.  However, we only filled 610,816 
field positions. The FOS position was the only position type where actual positions were higher 
than budgeted. The budget called for 4,568 FOS positions, however, 5,575 FOS worked on 
NRFU. A late program change, which was successfully implemented, included adding an AMFO 
Assistant position in the LCO office. Most AMFO Assistants (listed as a FOS in DAPPS) 
charged to the LCO office project; however, some AMFO Assistants mistakenly charged to the 
NRFU project.  It is not possible to distinguish FOS from AMFO Assistant staff who charged to 
the NRFU task code.  As a result, the number of actual NRFU FOS staff is slightly inflated by 
these AMFO Assistants.      

                                                 
128 Frontloading is a staffing strategy of over-selecting enumerators for specific field operations to compensate for 
the risk of dropouts (attrition).  Frontloading allows the LCO to meet or exceed established operational deadlines by 
ensuring that a pool of trained field staff is available as needed. 



223 

 

5.2.2 NRFU RI 

5.2.2.1 Summary of the NRFU RI Field Operations Cost 

The total cost of NRFU RI was $95,271,468  or 101.3  percent of the $94,036,946 NRFU RI 
field budget.  These costs only reflect RI cases completed by field enumerators.  Both office 
clerks and field staff performed NRFU RI enumeration; however, office reinterview was 
included in a separate budget.  In analyzing the NRFU RI budget and cost, we separated out the 
workload completed by field enumerators from the workload completed by office staff so our 
cost analysis would be consistent.  

The final NRFU workload estimate was 48,609,413  cases and we planned to select 5.5 percent 
of these cases for RI. Additionally, we estimated that the 5.5 percent would be split such that 
3.25 percent would be conducted in the field and 2.25 percent in the office. Table 171 shows the 
budgeted RI workload by personal visit and telephone followup. 

Table 171: Budgeted NRFU RI Workload by Personal Visit and Telephone Followup  

 
Budgeted 

Cases 
Percent of 

NRFU Cases 

Percent of 
NRFU RI 

Cases 
NRFU  48,609,413 100.00% -- 

NRFU RI Personal Visit 1,579,806 3.25%129 60% 

NRFU RI Telephone Followup 1,093,711 2.25%130 40% 

Total RI workload 2,673,517 5.50% 100% 
Source: DMD C&P 

Based on the NRFU workload, we estimated that 1,579,806 cases would be completed by NRFU 
RI field enumerators. However, the actual RI personal visit workload was lower than the 
budgeted 1,579,806 partly because the budgeted workload was based on all NRFU cases rather 
than on those that were RI eligible. 131 In addition, the NRFU workload was lower than expected 
at 47,367,647  cases. 

                                                 
129 The estimated RI sample was 5.5% of the eligible NRFU workload. FLD HQs estimated that 60% of the RI 

sample would be completed by personal visit and the remainder would be done by telephone. 

130   FLD HQs estimated that 40% of the RI sample would be completed by telephone. 

131 For a NRFU case to have been eligible for RI it must have had either an Occupied, Vacant-Usual Home 
Elsewhere, or Empty Mobile Home/Trailer Site status.  Close out cases, in-mover adds, and UHE were not 
eligible for RI.  Additionally, cases for which the population count was equal to 99, or if earlier version of the 
case was selected for RI, were not eligible. 
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The $94 million NRFU RI budget referenced in this assessment reflects the RI personal visit 
budget and only corresponds to the 1,579,806  budgeted cases.     

Table 172: Actual NRFU RI Workload by Personal Visit and Telephone Followup 

 Actual Cases Percent of 
NRFU Cases 

Percent of 
NRFU RI 

Cases 
NRFU  47,367,647 100.0% -- 

NRFU RI Eligible  31,991,588 67.5% -- 

NRFU RI Personal Visit 900,329 2.8% 47.7% 

NRFU RI Telephone Followup 948,505 3.0% 50.2% 

Unknown 39,314 0.1% 2.1% 

Total RI workload 1,888,148 5.9% 100% 
Sources: Census MaRCS, DRF 

Table 172 shows that only 31,991,588 or 67.5% of NRFU cases were eligible for NRFU RI.  The 
table also shows that only 900,329 RI cases were completed by personal visit, which is 2.8% of 
the NRFU eligible cases and 47.7% of the total RI cases.   

The NRFU RI costs of $95,271,468 came in slightly over the budgeted cost of $94,036,946.  
Though the personal visit workload was significantly less than budgeted, we only exceeded the 
budget minimally because of the following factors: 

 Lower cases per hour completed 
 Higher miles per case  

Lower Cases per Hour Completed 
We budgeted 0.89  cases per hour; however, on average, NRFU RI enumerators only completed 
0.42  cases per hour. 

Higher Miles per Case 
We budgeted 8.78  miles per case; however, on average, enumerators travelled 32.04 miles per  
case. RI enumerators travelled longer distances to reach their assignments since RI households 
were more geographically dispersed.   
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Table 173 depicts the budgeted and actual NRFU RI workload as well as the NRFU RI budgeted 
and actual costs by four cost factors: production salary, training salary, cost of mileage, and 
miscellaneous cost.  The miscellaneous cost includes the cost of lodging, per diem, and 
telephone calls.  The table also shows the percent of budget used for each cost factor.  The 
percent of budget used is the actual cost divided by the budgeted cost for each individual cost 
factor.  Additionally, the table shows each individual cost factor as a percentage of the actual 
total NRFU RI cost of $95,271,468.   

Table 173: NRFU RI Summary of Field Operation Costs 

 Budget Actual Percent of 
Budget Used 

Percent of 
Actual Total 

Cost 
Workload 1,579,806 900,329132 -- -- 

Production Salary $64,612,378 $61,851,809 95.7% 64.9% 

Training Salary $15,219,276 $9,904,196 65.1% 10.4% 

Mileage Cost $13,777,744 $22,880,974 166.1% 24.0% 

Miscellaneous $427,548 $634,489 148.4% 0.7% 

Total $94,036,946 $95,271,468 101.3% 100.0% 
Source:  DMD C&P 

The production salary and training salary costs ran slightly under budget. Production salary costs 
were 95.7 percent of the $64,612,378 production salary budget.  Training salary costs were 65.1 
percent of the $15,219,276 training salary budget. However, the mileage costs and miscellaneous 
costs ran over budget, resulting in an overall cost overrun for NRFU RI. The largest contributing 
factor to the budget overrun was the mileage costs. We spent $22,880,974 or 166.1 percent of the 
mileage cost budget. Additionally, the miscellaneous costs ran over budget. We spent 148.4 
percent of the $427,548 miscellaneous budget. However, despite the large discrepancy between 
the miscellaneous budget and cost, the miscellaneous cost category was too small to have a 
significant impact on the budget overrun.   

Production salary was the largest category of spending accounting for 64.9 percent of the total 
costs. Mileage costs (24.0 percent of the total cost) were a larger percentage of the NRFU RI 
budget than the NRFU budget.  The actual cost of the mileage was the largest contributing factor 
to the NRFU RI operation not finishing under budget.  

                                                 
132 The actual workload is lower than the budegeted workload for the reasons cited earlier in section 5.2.2.1. 
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5.2.2.2 NRFU RI Cost per Case 

Overall, the actual cost per case was greater than planned. The total cost per case was budgeted 
at $59.50; however, the actual was higher at $105.80. This includes total field costs for the 
operation including training, production salary and mileage costs for all field staff positions. 

5.2.2.3 NRFU RI Cases per Hour and Miles per Case 

Table 174 displays the average number of cases worked per hour and average miles driven per 
case.  The variance in the following tables is the difference between the budgeted and actual 
variables. The percent variance is the difference between the actual and budget divided by the 
budget. 

Table 174: NRFU RI Cases per Hour and Miles per Case 
 Budgeted Actual 
Cases Per Hour 0.89 0.42 
Miles Per Case 8.78 32.04 

Source:  DMD C&P 

The number of cases completed per hour was lower than the number that was budgeted. We 
budgeted 0.89 cases per hour; however, the actual cases per hour were lower at 0.42.  There was 
a large difference in the number of miles driven by enumerators and the number of miles 
budgeted for the enumerators.  The miles per case budgeted was 8.78 while the actual was 32.04.  

5.2.2.4 NRFU RI Production Staffing 

Table 175 depicts the budgeted and actual number of field positions and the percent difference. 

Table 175: NRFU RI Staffing 

Position 
Number of 
Positions 
Budgeted 

Number of 
Positions 

Actual 
Enumerator 20,273 27,092 

CLA 2,770 4,101 

CL 1,880 2,564 

FOS 494 748 

Total 25,417 34,505 
Sources:  DMD Cost Model and DAPPS 

For NRFU RI, we budgeted for 25,417 total field staff positions.  The actual total field positions 
filled was 34,505, yielding a difference of 35.8 percent. Based on anecdotal feedback, we believe 
the regions were concerned that they may need more RI enumerators in the field than originally 
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budgeted because of problems with PBOCS resulting in bottlenecks with RI 
selection.  Consequently, the regions felt the LCO staff would not be able to handle the RI cases 
so they overhired RI field staff as a way to mitigate the risk. 

5.2.3 VDC 

5.2.3.1 Summary of VDC Field Operation Costs 

The total cost of VDC was $281,727,536, or 115.3 percent of the $244,284,616 VDC field 
budget. We believe the $37,442,920 overspending is due to lower than expected production rates 
and higher than expected mileage costs. The following factors contributed to lower productivity 
rate and higher miles: 

 VDC cases were more dispersed than NRFU resulting in more miles and travel time per 
case. 

 Enumerators were selected and sometimes trained before the locations of the workloads 
were known; therefore, the distribution of the trained staff was not in line with the 
distribution of the workload. 

Table 176 depicts the budgeted and actual VDC workload as well as the VDC budgeted and 
actual costs by four cost factors: production salary, training salary, cost of mileage, and 
miscellaneous cost. As is the case for NRFU, the miscellaneous cost includes the cost of lodging, 
per diem, and telephone calls. The table also shows the percent of budget used for each cost 
factor. The percent of budget used is the actual cost divided by the budgeted cost for each 
individual cost factor. Additionally, the table shows each individual cost factor as a percentage of 
the actual total VDC cost of $281,727,536. 

Table 176: VDC Summary of Field Operation Costs 

 Budget Actual Percent of 
Budget Used 

Percent of 
Actual Total 

Cost 
Workload 8,566,741 8,730,803 -- -- 

Production Salary $174,333,078 $211,385,263 121.3% 75.0% 

Training Salary $24,771,825 $14,991,153 60.5% 5.3% 

Mileage Cost $44,112,745 $54,060,202 122.6% 19.2% 

Miscellaneous $1,066,968 $1,290,918 121.0% 0.5% 

Total $244,284,616 $281,727,536 115.3% 100.0% 
Source:  DMD C&P 

The actual workload was slightly higher than expected at 8.7 million cases, compared with the 
budgeted 8.6 million. Production salary, mileage cost, and miscellaneous costs ran over budget 
by 21.3 percent, 22.6 percent, and 21.0 percent, respectively.  However, training salary actually 
ran under budget by 39.5 percent.  
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5.2.3.2 VDC Cost per Case 

Actual cost per case was higher than budgeted for each unit-level cost. The total cost per case 
was budgeted at $28.50; however, the actual was $32.30. We calculate this unit cost by dividing 
the total cost of $281,727,536 by the workload of 8,730,803. This includes total field costs for 
the operation including training, production salary and mileage costs for all field staff positions. 

5.2.3.3 VDC Cases per Hour and Miles per Case 

The cost overruns in enumerator production hours and miles cost, indicate that enumerators 
worked more hours and travelled more miles than budgeted per case. Table 177 displays the 
average number of cases worked per hour and average miles driven per case.  The variance in the 
following tables is the difference between the budgeted and actual variables. The percent 
variance is the difference between the actual and budget divided by the budget. 

Table 177: VDC Cases per Hour and Miles per Case 
 Budgeted Actual 
Cases Per Hour 1.31 0.97 
Miles Per Case 7.44 8.69 

Source:  DMD C&P 

We budgeted 1.31 cases per hour; however, the actual cases per hour were lower at 0.97, a 
variance of 25.8 percent. The miles per case budgeted was 7.44 while the actual was higher at 
8.69, a variance of 16.7 percent.  

5.2.3.4 VDC Variance by Position Type 

In analyzing the cost variance, we reviewed the variance by position type, including enumerator, 
CLA, CL, FOS, and a separate category for miscellaneous charges not associated with the four 
field positions (See Figure 1 in Section 2.3.1 for the hierarchy of field staff). Table 178 depicts 
the dollar variance and percent variance by position type.  It also shows the variance by position 
type as a percentage of the total VDC variance.  
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Table 178: VDC Variance by Position Type 

Position Type Variance 

Percent 
Variance 

of Position 
Type Budget 

Percent of 
Total 

Variance 

Enumerator ($32,725,038) (20.7%) 87.4% 

CLA ($4,962,521) (15.8%) 13.3% 

CL $1,657,577 3.7% (4.4%) 

FOS ($1,188,988) (13.8%) 3.2% 

Miscellaneous ($223,950) (21.0%) 0.6% 

Total ($37,442,920) (15.3%) 100.0%133 
Source:  DMD C&P 

The total VDC cost variance is $37,442,920, or 15.3 percent over the total VDC budget.  The 
largest variances in terms of dollars and percent of total variance occur in the enumerator and 
CLA costs. The enumerator cost variance is $32,725,038, or 20.7 percent over the enumerator 
budget; and the CLA cost variance is $4,962,521, or 15.8 percent over the CLA budget.   

The enumerator and CLA positions make up for 87.4 percent and 13.3 percent of the total 
variance, respectively. There is more information on the cost factors by position type in the 
following sections. 

5.2.3.5 VDC Variance by Cost Factor 

Several cost factors contribute to the total variance. Those factors include the money allocated 
for training, salary, and mileage.  Four different position types categorize the amount of money 
budgeted and spent: enumerator, CLA, CL, and FOS. Table 179 shows the variances by cost 
factor and by employee type.  It also shows each variance as a percent of the total variance.   

                                                 
133 Due to rounding, the sum of the individual cost factor percentages is 100.1%. 
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Table 179: VDC Variance by Cost Factor and Position Type 

Cost Factor Variance 

Percent 
Variance 

of Cost Factor 
Budget 

Percent of 
Total 

Variance 

Production Salary     
 Enumerator ($37,881,469) (36.5%) 101.2% 

 CLA ($1,696,139) (6.5%) 4.5% 

 CL $3,997,850 10.5% (10.7%) 

 FOS ($1,472,427) (23.3%) 3.9% 

 Total ($37,052,185) (21.3%) 99.0% 
Training Salary     
 Enumerator $10,775,663 48.7% (28.8%) 

 CLA ($1,612,133) 100.0% 4.3% 

 CL ($203,344) (13.2%) 0.5% 

 FOS $820,486 75.3% (2.2%) 

 Total $9,780,672 39.5% (26.1%) 
Mileage Cost     
 Enumerator ($5,619,232) (17.4%) 15.0% 

 CLA ($1,654,249) (30.9%) 4.4% 

 CL ($2,136,929) (40.6%) 5.7% 

 FOS ($537,047) (44.8%) 1.4% 

 Total ($9,947,457) (22.6%) 26.6% 
Miscellaneous  ($223,950) (21.0%) 0.6% 
Total ($37,442,920) (15.3%) 100.0%134 

Source:  DMD C&P 

The largest variances in terms of dollar amount and percent of total variance are the production 
salary and mileage cost. The production salary cost variance is $37,052,185, or 21.3 percent over 
the production salary cost budget and the mileage cost variance is $9,947,457, or 22.6 percent 
over the mileage cost budget.  Production salary cost and mileage cost account for 99.0 percent 
and 26.6 percent of the total variance, respectively.  However, the training salary cost variance of 
$9,780,672 offsets the mileage cost variance of $9,947,457 almost entirely.   

Specifically, the most significant cost variances are in the enumerator production salary and 
enumerator mileage costs. These two factors together account for 116.2 percent of the total VDC 

                                                 
134 Due to rounding, the sum of the individual cost factor percentages is 100.1%. 
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cost variance. The enumerator production salary cost variance was $37,881,469, or 36.5 percent 
over the enumerator production salary budget.   

The enumerator production salary cost variance was the largest contributing factor to the overall 
variance, accounting for 101.2 percent of the total VDC cost variance. The variance in 
enumerator miles cost made up 15.0 percent of the total VDC variance - offset by enumerator 
training costs which account for 28.8 percent of the total VDC variance. 

5.2.3.6 VDC Production Staffing 

Table 180 depicts the budgeted and actual number of field positions along with the frontloading 
rate and the percent variance. 

Table 180: VDC Staffing 

Position 
Number of 
Positions 
Budgeted 

Number of 
Positions 
Actual 

Enumerator 160,364 146,129 

CLA 10,785 17,671 

CL 12,232 13,897 

FOS 1,958 2,300 

Total 185,339 179,997 
Source:  DMD Cost Model and DAPPS 

For VDC, we budgeted for 185,339 total field staff positions. The actual total field positions 
filled was 179,997, or 2.9 percent less than planned. The enumerator position was the only 
position where more positions were budgeted than needed. The budget called for 160,364 
enumerator positions, but we only filled 146,129 positions for VDC.  

5.2.4 NRFU Residual 

5.2.4.1 Summary of the NRFU Residual Field Operation Costs 

The NRFU Residual operation was planned late in the Census production schedule. The goal of 
the operation was to reconcile and closeout NRFU. We modeled the NRFU Residual after the 
VDC operation with the exception of a training budget because we hired only experienced 
NRFU or VDC staff to work on the NRFU Residual and no training was necessary.  However, 
the NRFU Residual enumerators traveled more miles and achieved a lower than expected 
production rate, resulting in overspending in the operation. 

The total cost of NRFU Residual was $42,595,299, or 136.1 percent of the $31,287,851 NRFU 
Residual field budget.  The operation ran over budget by $11,307,448.  
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Table 181 depicts the NRFU Residual workload, the total NRFU Residual budget and actual 
costs, as well as a distribution of the budget and actual cost, by cost factor.  The table also shows 
each cost factor as a percentage of the total operational cost.   

Table 181: NRFU Residual Summary of Field Operation Costs 

 Budget Actual Percent of 
Budget Used 

Percent of 
Actual Total 

Cost 
Workload 729,143 729,143 -- -- 

Production 
Salary 

$23,627,881 $30,927,547 130.9% 72.6% 

Training Salary -- $1,519,926 -- 3.6% 

Mileage Cost $7,659,970 $9,920,952 129.5% 23.3% 

Miscellaneous -- $226,874 -- 0.5% 

Total $31,287,851 $42,595,299 136.1% 100.0% 
Source:  DMD C&P 

The budgeted and actual workloads are the same since the NRFU Residual operation was a late 
operation implemented specifically to re-enumerate a known number of housing units.   

Production salary and mileage costs were both over budget. We spent $30,927,547, or 130.9 
percent of the production salary budget; and we spent $9,920,952, or 129.5 percent of the 
mileage cost budget. 

There were no training or miscellaneous budgets for NRFU Residual. The operation utilized staff 
that had previously worked on NRFU or VDC and did not require official training. However, 
some staff incorrectly charged to the training code for NRFU Residual instead of the field work 
code for NRFU Residual.   

Production salary was the largest category of spending accounting for 72.6 percent of the total 
costs. The second largest spending category was mileage costs, which were $9,920,952, or 23.3 
percent of total spending. Training costs and miscellaneous costs were $1,519,926, or 3.6 percent 
of total spending, and $226,874, or 0.5 percent of total spending, respectively.  
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5.2.4.2 NRFU Residual Cost per Case 

NRFU Residual cost per case was higher than budgeted. The total cost per case was budgeted at 
$42.90; however, the actual was $58.40. This includes total field costs for the operation 
including training, production salary and mileage costs for all field staff positions. 

5.2.4.3 NRFU Residual Cases per Hour and Miles per Case 

The modeled production rate for NRFU Residual was 0.8 cases per hour per enumerator.  This 
production rate estimate was based on what happened in VDC, taking into consideration that 
NRFU Residual may have a lower productivity than VDC due to the geographically dispersed 
workload. Table 182 displays the budgeted cases per hour and miles per case compared to the 
actual and the corresponding variances. 

Table 182: NRFU Residual Cases per Hour and Miles per Case 
 Budgeted Actual 
Cases Per Hour 0.80 0.53 

Miles Per Case 14.30 20.24 
Source:  DMD C&P 

On average NRFU Residual enumerators worked more hours and traveled more miles per case 
than budgeted. Although we budgeted 0.80 cases per hour, the actual cases per hour were lower 
at 0.53, a variance of 33.8 percent.  The miles per case budgeted was 14.30 while the actual was 
higher at 20.24, a difference of 41.5 percent over the budgeted miles.  

5.2.4.4 NRFU Residual Production Staffing 

Table 183 depicts the budgeted and actual number of field positions along with the frontloading 
rate and the percent variance. 

Table 183: NRFU Residual Staffing 

Position 
Number of 
Positions 
Budgeted 

Number of 
Positions 
Actual 

Enumerators 31,188 34,402 

CLA 4,810 4,167 

CL 2,398 3,751 

FOS 261 735 

Total 38,657 43,055 
 Source:  DMD Cost Model and DAPPS 
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For NRFU Residual, we budgeted for 38,657 total field staff positions.  The actual total field 
positions filled was 43,055, 11.4 percent over plan.  For all positions except for the CLAs, more 
field staff worked than budgeted.  Because of the limited time we had to conduct the operation, 
more staff was required than planned.  
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5.3 Training 

5.3.1 NRFU 

5.3.1.1 FOS and CL Training  

FOSs were trained for the NRFU operation from March 29 to April 2, on schedule according to 
baseline dates.  There was no specific questionnaire or debriefing to capture feedback from FOSs 
after their training.   

During the week of April 12, 2010, CLs were trained in approximately 4,900 sites  throughout 
the United States and Puerto Rico. The CL training, conducted by the FOSs, included four days 
of classroom training and a self-study to be completed at home the following week.  This self-
study was intended to further prepare them to perform their CL duties, which included training 
and supervising enumerators, and monitoring the performance and quality of enumerators’ work 
to ensure the timely completion of NRFU in their CL District.  

On the last day of CL training, the trainees were asked to complete a training evaluation form.  
The completed forms were forwarded to NPC and data captured. We received 19,227  completed 
evaluation forms.  Some results from those forms are listed below. 
   

 Approximately 75.0 percent of respondents felt the amount of information covered in 
training was just right, and 64.4 percent thought the length of training was just right 
given the amount of information to be covered.  Approximately 30.7 percent, however, 
thought the training was too short given the amount of information to be covered.  

 Almost 31 percent thought more time should be spent on using CL reports.  Additional 
topics CLs thought more time should be spent on were: Assigning AAs, viewing assigned 
AAs, and reassigning cases; the Overview of CL duties; UHE, in-movers and adding 
HUS; and the outline of the duties that must be performed before enumerator training. 

 While 67.7 percent thought the number of practice interviews was the right amount, 
approximately 27.5 percent thought there were too few practice interviews to help them 
train their enumerators to conduct successful interviews. 

 The majority (55.2 percent) said there were the right amount of complex interviews such 
as proxies, vacants, deletes, no one home, refusals, added units, in-movers, and 
WHUHEs. However, 41.4 percent said there were too few of these complex interviews to 
help them train their enumerators to handle the more difficult interviewing situations. 

 The majority of the survey respondents felt they were totally prepared to train their 
enumerators to perform NRFU tasks, but about one-fourth felt only somewhat prepared 
to teach enumerators to organize and manage their work (24.6 percent), convince 
reluctant respondents to cooperate (27.8 percent), and handle refusals and  irate 
respondents (26.8). One-fifth (or 20.1 percent) also felt they were only somewhat 
prepared to handle difficult or potentially dangerous situations.  

 Approximately 30.4 percent felt they were only somewhat prepared to teach their 
enumerator trainees how to resolve mix-ups in multi-unit buildings and mobile home 
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parks; another 28.9 percent were only somewhat prepared to teach trainees how to 
address locked and gated communities. A little more than 20 percent were only somewhat 
prepared to resolve duplicate housing units (22.1 percent) and address households where 
all occupants speak a language other than English (21.5 percent).  

 When trainees were asked their overall assessment of their CL training, almost 60 percent 
of respondents said they were totally prepared to perform the job of a NRFU CL.  About 
36 percent said they were somewhat prepared to perform the job.  

5.3.1.2 Enumerator Training 

The week of April 26, 2010, NRFU enumerators were simultaneously trained in approximately 
32,000 NRFU training sessions throughout the United States and Puerto Rico. The training lasted 
4 days and included 3 and ½ days of classroom training with approximately ½ day of field work 
using “live” NRFU cases.  Training was conducted on schedule according to the baseline dates.  

On the last day of enumerator training, the trainees were asked to complete a training evaluation 
form.  The completed forms were forwarded to NPC and data captured.  We received completed 
questionnaires from 313,295  of the trainees.  The following bullets describe some of the primary 
findings.   

 Approximately 85.2 percent of the respondents to the survey thought the amount of 
information covered in training was just right, almost three-fourths thought the length of 
training was just right for the amount of information covered, and more than 77 percent 
of trainees thought the pace of their classroom training was just right.  

 Approximately 48.4 percent thought more time should be allocated to field work, 31.4 
percent felt that more time should be allocated to practice interviews, and 25.1 percent 
wanted more time allocated to group discussions.  Almost 32 percent of the trainees 
recommended less time be spent on lectures (i.e., reading from the manuals). 

 More than 62 percent felt the field work portion of training was very useful. Almost 15 
percent did not have the opportunity to work real cases in the field as part of their 
training.   

 Approximately 90 percent rated their enumerator training on NRFU tasks as good, very 
good, or outstanding. Handling questionnaire misdeliveries and apartment mixups in 
multi-unit buildings or mobile home parks were the tasks that received the greatest 
number of enumerators who rated the training as either fair or poor.   

 Overall, 73.7 percent said they were totally prepared to perform effectively in the job of 
NRFU enumerator.  Approximately 20.3 percent said they were somewhat prepared to 
effectively perform the job.   

 
The LCO training procedures required supervisors to observe all enumerators on the job within 
the first week after training and mark observations on an observation checklist and provide 
feedback to the enumerator. After the NRFU operation was completed, these checklists were 
shipped to NPC for data capture.  However, observation forms were received for only 51.9 
percent of all NRFU enumerators.  There was no tracking of observation forms, so we do not 
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know if this is because the actual observations were not done or because the observation 
checklists were lost or not filled out. 

If an enumerator struggled with properly implementing census procedures or if they were unable 
to interview any respondents during their first observation, the supervisor was supposed to make 
a second observation. Table 184 shows that 14.0 percent of observed NRFU enumerators had 
two observations and 0.6 percent had more than two observations.  It is not possible to determine 
how many repeat observations were due to improper implementation of procedures and how 
many were needed because the first observation did not capture any completed interviews.  For 
Table 184 and Table 185, there were 17,824 observation forms not used for this analysis due to 
missing Applicant ID, unknown operation, or late form shipment. 

Table 184: Number of NRFU Crew Leader Observations of Enumerators 
Number of Observations Number of 

Enumerators
Percentage of 
Enumerators 

0 Observations135 745 0.3%
1 Observation 233,854 85.2%
2 Observations 38,334 14.0%
More than 2 Observations 1,610 0.6%
Total Enumerators with Observation Forms 274,543136 100.0%

Table 185 below shows that 86.5 percent of all observed enumerators received a final 
observation outcome of pass while 0.8 percent of all observed enumerators failed. The remaining 
enumerators either had observation outcomes of ‘other’ or did not have an outcome marked.  
Outcomes of ‘other’ were applied either when an enumerator quit or was moved to another 
CLD before they could be observed. 

  

                                                 
135 These are enumerators that had an observation form data-captured and attributed to them but all observation 
fields (including observer name, observation date, number of cases observed, and all task outcomes) were 
blank.  Based on the results of most of these forms, it appears it was because they left the operation or the 
CLD before an observation was completed. 

136 There were 528,960 enumerators total but only 274,543 were observed. 
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Table 185: Results of NRFU Crew Leader Observations of Enumerators 
Final Observation Outcome Number of 

Enumerators
Percentage of 
Enumerators 

Pass 237,499 86.5%
Fail 2,149 0.8%
Other 3,035 1.1%
None marked 31,860 11.6%
Total Enumerators with Observation Forms 274,543 100.0%

* Note:  17,818 observation forms were not used for this analysis due to missing Applicant ID, unknown operation, 
or late form shipment. 

Of 273,798 first observations of enumerators’ work by a CL, 9.2 percent had at least one error 
observed by the CL.  Of the last observations made (when more than one was required), 8.6 
percent had at least one error observed.  Table 186 shows what tasks were the most likely for a 
CL to observe an enumerator performing incorrectly.   

Table 186: Error Rate of Specific Tasks During NRFU Crew Leader Observations 
 
 

Observed Error Actions 

Number of 
First 

Observations 
with This 

Error 

Percentage of 
First 

Observations 
with This 

Error 

Number of 
Last 

Observations 
with This 

Error 

Percentage of 
Last 

Observations 
with This 

Error 
1 – Introduction/show badge 2,421 0.9% 327 0.8%
2 – Provide Information Sheet 6,055 2.2% 835 2.1%
3 – Plan efficient route 4,887 1.8% 784 2.0%
4 – Use Census maps 6,533 2.4% 1,031 2.6%
5 – Interview eligible respondent 942 0.3% 223 0.6%
6 – Read questions as worded 9,256 3.4% 1,352 3.4%
7 – Fill out questionnaire 6,880 2.5% 1,182 3.0%
8 – Use various forms 3,810 1.4% 723 1.8%
9 – Protect confidentiality 1,665 0.6% 349 0.9%
10 – Wear seatbelt when driving 1,754 0.6% 237 0.6%
Total Observations done 273,798 ------ 39,989 ------
 
Table 186 shows that the most common error enumerators made was not reading questions as 
worded.  The checklists were unable to capture which questions or how many questions an 
enumerator was not reading as worded.  A promising result is that incidences of not interviewing 
an eligible respondent or not protecting confidential data were rare. 
 
While the overall error rate went down between the first and last observations, we see that the 
specific error rates went up on using census maps, interviewing eligible respondents, filling out 
the questionnaire, using various forms, and protecting confidentiality.  This is likely due to the 
limited abilities of the enumerators who required a second observation rather than a decrease in 
overall proficiency.  However, this may also indicate an area where re-trainings could be 
improved. 
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5.3.2 NRFU RI 

5.3.2.1 Field Staff Training 

All RI field staff training was conducted on schedule according to baseline dates.  There were no 
training evaluation forms given to NRFU RI enumerators so there is no information available to 
assess their immediate reaction to the week of training.   

As with the NRFU enumerators though, RI supervisors were to observe all RI enumerators on 
the job within the first week after training and mark observations on an observation checklist.  
After the RI operation was completed, these checklists were shipped to NPC for data capture.  
However, observation forms were received for only 48.5 percent of all RI enumerators.   

Table 187 shows that 14.0 percent of observed NRFU RI enumerators had two observations and 
1.0 percent had more than two observations.   

Table 187: Number of NRFU RI Crew Leader Observations of Enumerators 
Number of Observations Number of 

Enumerators
Percentage of 
Enumerators 

0 Observations 12 0.1%
1 Observation 11,223 84.9%
2 Observations 1,855 14.0%
More than 2 Observations 134 1.0%
Total Enumerators with Observation Forms 13,224137 100.0%

Source: NPC Observation Forms Keying 
 
Table 188 shows that 87.3 percent of all observed RI enumerators received a final observation 
outcome of pass while 0.7 percent of all observed RI enumerators failed.  
  

                                                 
137 There were 27,276 RI enumerators total but only 13,224 were observed.  

*Note:  17,824 observation forms were not used for this analysis due to missing Applicant ID, unknown operation, 
or late form shipment. 
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Table 188: Results of NRFU RI Crew Leader Observations of Enumerators 
Final Observation Outcome Number of 

Enumerators 
Percentage of 
Enumerators 

Pass 11,538 87.3%
Fail 87 0.7%
Other 86 0.7%
None marked 1,513 11.4%
Total Enumerators with Observation Forms 13,224 100.0%

Source: NPC ObservationForms Keying 
 
These distributions in Table 187 and Table 188 are similar to those seen for the NRFU 
enumerators, although RI had fewer enumerators with zero observations and fewer observation 
results of other, which may indicate a lower turnover rate than NRFU. 

Of 13,212 first observations made by a RI CL to observe an RI enumerator, 9.5 percent of the 
first observations and 10.0 percent of the last observations had at least one error observed. Table 
189 shows what tasks were the most likely for a CL to observe an RI enumerator performing 
incorrectly.   

Table 189: Error Rate of Specific Tasks During NRFU RI Crew Leader Observations 
 
 

Observed Error Actions 

Number of 
First 

Observations 
with This 

Error 

Percentage of 
First 

Observations 
with This 

Error 

Number of 
Last 

Observations 
with This 

Error 

Percentage of 
Last 

Observations 
with This 

Error 
1 – Introduction/show badge 116 0.9% 16 0.8%
2 – Provide Information Sheet 463 3.5% 70 3.5%
3 – Plan efficient route 138 1.0% 18 0.9%
4 – Use Census maps 303 2.3% 55 2.8%
5 – Interview eligible respondent 47 0.4% 11 0.6%
6 – Read questions as worded 416 3.1% 65 3.3%
7 – Fill out questionnaire 246 1.9% 55 2.8%
8 – Use various forms 164 1.2% 35 1.8%
9 – Protect confidentiality 48 0.4% 12 0.6%
10 – Wear seatbelt when driving 47 0.4% 7 0.4%
Total Observations done 13,212 ------ 1,989 ------

Source: NPC ObservationForms Keying 

Table 189 shows that the most common error enumerators made in both the first and last 
observation was not providing an Information Sheet, followed by not reading questions as 
worded. A promising result is that incidences of not interviewing an eligible respondent or not 
protecting confidential data were rare. 

Just as with NRFU enumerators, while the overall error rate went down between the first and last 
observations, the specific error rates went up on using census maps, interviewing eligible 
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respondents, filling out the questionnaire, using various forms, and protecting confidentiality.  
This is likely due to the limited abilities of the RI enumerators who required a second 
observation, rather than a decrease in overall proficiency.  However, this may also indicate an 
area where re-trainings could be improved. 

5.3.2.2 NPC and LCO MaRCS Training 

Table 190 shows the scheduled and actual completion dates for Census MaRCS training for LCO 
and NPC staff.  For NPC MaRCS clerks, we conducted three rounds of training. 

Table 190:  MaRCS Training Scheduled and Actual Completion Dates 
 Completion Dates 
Training Scheduled Actual 
NPC MaRCS 1 5/19/10 5/19/10 
NPC MaRCS 2 6/09/10 6/09/10 
NPC MaRCS 3 6/10/10 6/03/10 
LCO MaRCS 5/21/10 5/21/10 

  Source: Master Activities Schedule 
 

NPC round three was actually completed earlier than scheduled. This round was training the 
Update Enumerate (UE) clerks to work on NRFU. The UE clerks did not have enough cases to 
work in the UE operation and NRFU clerks had more than they could keep up with, so we 
trained the UE clerks on NRFU early so they could work on NRFU cases once they were done 
with their UE workload for the day. 

The NPC MaRCS training was designed to prepare NPC clerks for their job conducting clerical 
matching on the NRFU MaRCS application.  They learned how to navigate the software to 
investigate cases, view reports, and assign RI matching outcomes to their cases.  Once they 
began working on NRFU cases, however, they encountered many situations that had not been 
covered during the training.  Some examples are the following situations: 

1. Either the NRFU case or the RI case was not occupied, 
2. The RI enumerator incorrectly listed the household members at the proxy address 

and not the NRFU address, and 
3. Data capture errors resulted in inconsistent data (i.e. population count was seven 

but only one household member was listed).  

Three weeks after conducting the NPC MaRCS training, we held a debriefing with a sample of 
NRFU MaRCS NPC clerks. When asked if the training prepared them for their jobs, the majority 
of the clerks said yes but with the following suggestions: 

1. Make the training longer to allow for more examples, 
2. Include better training on the field enumerator procedures for both NRFU and RI 

so they have a better understanding of the resulting data, 
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3. Include more instruction on what exactly to put into their notes when deferring a 
case, and  

4. Schedule question and answer sessions one week into production so clerks can 
have questions resolved in a setting that would share the knowledge with all 
clerks. 

All of these suggestions would improve the NPC training and should be considered for future 
enumerations. 

In a questionnaire sent to LCO staff that used MaRCS, the majority of respondents provided a 
positive response to the LCO Clerk MaRCS training. LCO clerks were trained on how to 
navigate the software and on tools and procedures on how to investigate and assign a final code 
to a case. The training was conducted over 2 1/2 days the week after RI enumerator training was 
completed. The first two days were dedicated to MaRCS training and the last 1/2 day was 
dedicated to practice cases on their own.  LCO clerks assigned to work in MaRCS should have 
attended RI enumerator training prior to attending MaRCS training.  The RI enumerator training 
gave the LCO clerks the proper background to code cases in MaRCS. 

The training used different training scenarios to illustrate possible situations the clerks would 
encounter when working the cases in MaRCS.  The majority of respondents liked this format of 
MaRCS training and using the actual MaRCS system during training.  The respondents 
recommended that LCO Clerk MaRCS training needs to be expanded with more specific case 
scenarios.  Participants also said to prepare several training packages directed to different 
audiences, such as a training package for the AMQA and another for the clerks. 

5.3.3 VDC 

We did not conduct field staff debriefings for VDC and do not have sufficient information to 
address the success of VDC training. 

5.3.4 NRFU Residual 

Because NRFU Residual was a late operation - added when NRFU was already in production -
there was no planned training for the operation.  Staff that worked on previous operations 
worked on NRFU Residual with FLD-provided job aids to assist them with their tasks.  

5.4 Schedule 

5.4.1 NRFU and NRFU RI Schedule Activities 

Census used the 2010 DMD Master Activities Schedule (MAS) to monitor and track the 2010 
Census.  The MAS - created and maintained by the Decennial Census staff through a web-based 
version of Primavera scheduling software - included 10,875  activity lines.  Of the overall 10,875 
lines, NRFU and RI accounted for 602 activities (5.5 percent of total activities).  Of the 602 
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activities, 82  were under the NRFU Work Breakdown Structure (WBS), and the remaining 520  
activities spanned all functional areas related to NRFU (e.g. FDCA, UCM.)    

As shown in Table 191, 366  activities (64.4 percent)  started and finished on time or ahead of 
schedule according to baseline dates. 

Table 191: NRFU and RI Activities that Started and Finished On Time  

  
Number 

of 
Activities 

Percent 
of  

Activities 
Activities that Started and Finished on Time or Ahead of 
Schedule 

366 64.4%

Activities that Started or Finished Late 202 35.6%

Completed Activities 568138 100.0%
Source:  Master Activities Schedule 

Table 192 shows the counts and percentages of activities that started and finished on time, 
disaggregating the counts into groupings of all activities, milestone starts, milestone finishes, and 
task dependent activities. There were 416 (73.2 percent) activities that started on time or early 
and 399 (70.3 percent) activities that finished on time or ahead of schedule. Overall, the 
milestone activities, particularly the milestone finishes, were less frequently on schedule than 
task dependent activities.   

                                                 
138 There are 602 total NRFU and NRFU RI schedule activities.  The schedule lines that are not finished are all 
related to the NRO assessment and are not included here. 
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Table 192: NRFU and RI Activities that Started or Finished on Time, by Activity Type  
 All Activities Milestone Starts Milestone Finishes Task Dependent 

Activities139

  Number Percent Number Percent Number Percent Number Percent 
Activities Started 
on Time or Early 

416 73.2% 20 62.5%  --  -- 367 76.6%

Activities 
Finished on Time 
or Early 

399 70.2%  --  -- 29 50.9% 350 73.1%

Completed 
Activities 

568  32 57  479

Source: Master Activities Schedule 

To generate the count of all activities that started on time or early, we added the milestone starts 
that started on time or early, the milestone finishes that finished on time or early, and the task 
dependent activities that started on time or early. Similiarly, to calculate the count of all activities 
that finished on time or early, we added the milestone starts that started on time or early, the 
milestone finishes that finished on time or early, and the task dependent activities that finished 
on time or early. 

5.4.2 VDC Schedule Activities 

The VDC schedule lines comprised 117  of the 10,875 lines in the schedule. This count is 
slightly understated in that there were additional activities outside of the 117 also related to VDC 
(e.g. Assessment activities) that were not linked to the VDC schedule, but were linked to the 
NRFU schedule only.  Twenty-eight  of the 117 activities were under the VDC Work Breakdown 
Structure (WBS), and the remaining 89 activities spanned all functional areas related to VDC 
(e.g. FDCA, UCM).   

  

                                                 
139 Task dependent activities are activities that have defined predecessor and successor activities linked to them in 
the schedule. 
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As shown in Table 193, of the finished activities, 70 activities (60.3 percent)  both started and 
finished on time or ahead of schedule according to baseline dates. 

Table 193: VDC Activities that Started and Finished On Time  

 
Number of 
Activities 

Percent of  
Activities 

Activities that Started and Finished on Time or Ahead 
of Schedule 

70 60.3%

Activities that Started or Finished Late 47 40.5%

Completed VDC Activities 116140 100.0%
Source: Master Activities Schedule 

Table 194 shows the counts and percentages of activities that started and finished on time, 
disaggregating the counts into groupings of all activities, milestone starts, milestone finishes, and 
task dependent activities. There were 90 (77.6 percent)  activities that started on time or early 
and 80 (69.0 percent) activities that finished on time or ahead of schedule. Overall, the milestone 
activities, particularly the milestone finishes were less frequently on schedule than task 
dependent activities.   

Table 194: VDC Activities that Started or Finished on Time, by Activity Type  
 All Activities Milestone Starts Milestone 

Finishes 
Task Dependent 

Activities
  Number Percent Number Percent Number Percent Number Percent

Activities Started 
on Time or Early 

90 77.6% 4 50.0% -- -- 82 81.2%

Activities 
Finished on Time 
or Early 

80 69.0% -- -- 4 57.1% 72 71.3%

Completed 
Activities 

116  8 7  101

Source: Master Activities Schedule 

5.4.3 NRFU Residual Schedule Activities 

NRFU Residual was a late operation added while VDC was in the field.  As a result, we did not 
develop an official NRFU Residual schedule in the MAS. We instructed the LCOs to conduct the 
operation from August 9th to August 25th so they would be able to ship questionnaires to DRIS in 

                                                 
140 There are 117 total VDC schedule activities.  The schedule line that is not finished relates to the NRO assessment 
and is not reported here. 
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time for inclusion in the Census. NRFU Residual cases were checked in to PBOCS from August 
11th to August 24th.  

5.5 Change Control 

Change control was the process of identifying, documenting, approving or rejecting, and 
controlling changes to the NRO baseline. The NRO baseline reflected the original project plan, 
including requirements, schedule, and budget documentation.  The HUE OIT - and if necessary, 
the Census Intergration Group (CIG) - carefully reviewed proposed changes before incorporating 
changes to a revised baseline. The change control process successfully facilitated the 
implementation of changes throughout the lifecycle of the NRO.  

Following a decision made by CIG on December 17, 2008, many changes only required approval 
at the HUE OIT level. The CIG approved a revision to the Change Control Management Plan 
that empowered teams, such as the HUE OIT, to make changes to the schedule when appropriate, 
without direct involvement from the CIG.  The purpose of the Change Control Management Plan 
revision was to accomplish the following: 

 Create a more effective and efficient change control process 
 Improve integration of schedule changes 
 Define the roles and expectations of stakeholders 
 Define the change control documentation and communication process  

The new process allowed integration teams to make their own changes except in the following 
instances: 

 Increase in costs to the baseline budget 
 Impact to other key activities on the alert report141 (for example, a change to a planned 

start or finish date) 
 Owners of impacted activities did not agree on a change 
 Change to operation scope 
 At the discretion of the initiator  

In general, the change control process was user friendly. Most divisions submitted change 
requests for their schedule activities in a timely manner. However, at times, Decennial 
Management Division (DMD) staff had to prepare change requests for other areas to get the 
requests submitted in a timely manner. These situations occurred during the most demanding 
time of the operations and created additional work for the DMD staff, which was already short 
staffed.   

                                                 
141 The alert report is a weekly report that lists key activities in the 2010 Census and indicates whether the activities 
are running on time, a few days late, or more than five days later than baseline dates.  During production, staff 
participated in weekly schedule meetings and addressed any late key activities, either by statusing the activity or by 
creating change requests if necessary. 
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The ability of the team to make decisions on operational changes as long as scope creep, budget, 
and operation impacts were contained was a big advantage.  It allowed quick implementation of 
changes that enabled the operation to continue on a reasonably uninterrupted course.  

5.5.1 2010 Schedule Changes 

The 2010 MAS contained 10,875  schedule lines.  Of the 10,875  activities, 602 were associated 
with NRFU or NRFU RI and 117 pertained to VDC. The MAS did not contain any NRFU 
Residual activities. The rapid development of NRFU Residual, towards the end of VDC, did not 
allow time to develop a baseline schedule for this operation.   

The 2010 Census schedule was baselined on May 22, 2008. Subsequent to the baseline schedule, 
we approved and implemented 25 NRO related change requests. Twelve  of these changes 
related to NRFU, six were specific to NRFU RI and seven were specific to VDC.  NRO schedule 
changes affected many areas including - but not limited to - the following: 

 Field staff training and operation start and finish dates 
 Cost and progress 
 Address extract and the universe 
 Assignment preparation 
 MaRCS development 
 Late mail returns  
 Observation forms  
 Assessments   

The changes included revisions to lags, durations, baseline dates, predecessor and successors, 
and responsible divisions.  Some changes also added or deleted activities from the schedule.   

5.5.2 2010 Requirement Changes 

Three requirement changes were specific to NRO.  The most significant requirement change - 
implemented in spring 2008 - changed the NRO from an automated to a paper-based data 
collection operation.  The second change - implemented in fall 2009 - redefined the VDC 
universe eligibility criteria to be in line with the 2000 Coverage Improvement Followup 
operation baseline.  The third change - implemented in March 2010 - added an RI component to 
VDC for late adds (i.e. cases from the supplemental NRFU universe) identified as vacant or 
delete during VDC.   

5.6 Risk Management  

The NRO team identified and monitored project risks using the NRO Risk Register.  The team 
started to identify risks in 2008 and continued to revise and refine the risk register through March  
2010.   There were 34 NRO project risks initially.  Throughout the review process that happened 
prior to the operation starting in the field, six risks were removed from the Risk Register, leaving 
28 open risks.  During NRO production, there were no additional updates (e.g. closing out risks 
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that already occurred, reevaluating ratings of exisiting risks, and adding additional risks) to the 
NRO risk register due to conflicting priorities and limited time. Of the 28 open risks, 13 risks 
were realized to some degree.  

5.7 Automation   

The NROs used four Integral Systems and eight Support Systems to prepare, conduct, and 
complete back-end activities.  Those systems were described in Section 2.3.5. 

The sections that follow will detail both how the systems worked in production and any issues 
documented for each system during NRO. 

5.7.1 Integral Systems 

5.7.1.1 Decennial Applicant, Personnel and Payroll System (DAPPS) 

DAPPS experienced performance issues in the spring/summer of 2009 during the Address 
Canvassing operation. By March 2010 a new architecture for the DAPPS environment was 
successfully deployed. DAPPS stability and performance improved tremendously, enabling 
DAPPS to meet the NRFU and subsequent operations’ peak demands on the system.  For 
example, at peak processing on May 4, 2010, DAPPS supported over 8,000 concurrent users who 
performed the necessary administrative functions to facilitate the hiring, training, and paying of 
the temporary workforce needed to conduct the critical 2010 Census NRFU operation.  

Alternate Shipping Solution 
The frequent outages of the PBOCS and the slow performance during the first two months of 
critical 2010 Census field operations prevented over 10 million questionnaires from being 
processed at the three Data Capture Centers and caused a large backlog in LCO processing 
capabilities.  To mitigate this, we implemented the Alternate Shipping Solution for EQs and 
Binders, and the PBOCS shipping functionality was disabled.    

In the original plan, PBOCS was to track shipping and send notification to DRIS that contained 
the Fed Ex ID, PBOCS box ID, and Census ID of all forms within the shipped box.  DRIS was to 
provide feedback to PBOCS through a form-level notification or acknowledgement of receipt.  
However, PBOCS performance issues resulted in the shipping of questionnaires outside of 
PBOCS.   

Administrative and Management Systems Division (AMSD) developed a contingency shipping 
solution that was used to ship the majority of the NRO questionnaires.  The contingency shipping 
system was not integrated with DRIS, however, the system provided information to DRIS 
through the DMD C&P.  DMD C&P received the data via Oracle database link and forwarded 
these data to DRIS.  The LCOs and HQ still faced some challenges in monitoring and tracking 
shipping due to the descope of shipping from the PBOCS.  This is further discussed in section 
5.7.2.4. 
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The contingency shipping application was released on May 22, 2010.  For the first two days, it 
was released to 24 LCOs across the 12 regions, resulting in the scanning and tracking of over 
322,000 questionnaires and the shipment of 1,120 boxes.  

On the fourth day, May 25, 2010, the application was released to all 494 LCOs across all 12 
regions, resulting in the scanning and tracking of 2,519,790 questionnaires and the shipment of 
over 8,533 boxes.  

Throughout the rest of the 2010 Census paper-based operations, we expanded the capabilities of 
the shipping application to incorporate additional functionality for the Field Verification 
operation to generate barcode labels, and print Listing Pages and Cover Logs.  We also added 
functionality to scan, track, and ship Assignment Listings to NPC to mitigate the potential loss of 
Title 13 data.    

By the time the critical 2010 Census field operations were completed, the shipping application 
handled the workload of about 7,000 concurrent users; scanned and tracked 51,334,953 
questionnaires; shipped 179,036 boxes; and the field operations shipping activities completed on 
schedule.  

5.7.1.2 Paper-Based Operations Control System (PBOCS) 

In fall 2008, the decision142 was made to implement a contingency plan to descope the 
operational control system development for all paper-based operations from the Field Data 
Collection Automation (FDCA) contract. The PBOCS was established as the contingency 
application to manage and control the work conducted by field enumerator staff and to provide 
status reporting to management staff within the Local Census Offices, the Regional Census 
Centers, and at Census Bureau Headquarters. As a direct result of the contingency nature of the 
PBOCS, reduced testing time affected the performance of the application throughout operations. 
The paragraphs below highlight the most prominent issues dealt with during NRO. 

PBOCS was the first web-based operations control solution used at Census.  Using PBOCS, we 
were able to manage most of the field operations from one centralized location while still 
maintaining a regional and local office control model. This design led to some major gaps in 
executing, monitoring, and tracking operations not only from HQ, but also from Regional Census 
Centers and LCOs. Given the limitation of users prescribed on the system, the regions 
implemented administrative controls to ensure adherence to directives from HQ. However, the 
west coast was most impacted by the daily maintenance windows 12:01AM – 7AM EST. As a 
result, offices on the west coast would often begin work at 4AM local time in order to maximize 
system use while available. The lesson learned from this experience is to separate regional data, 
even though it may be physically located in the same location.  

                                                 
142 This decision is discussed more thoroughly in section 2.2.3 of this document. 
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This centralized regional design scenario and reduced testing cycle time, coupled with an 
incompatibility between operating system software (Redhat), the hardware (Egenera) and the 
Oracle database created a scenario such that no more than three users (prescribed, but four or 
five actual) could be on the system at one time performing functions within the application at 
each site. This problem had significant impact during the early days of NRFU while office staff 
was trying to make assignments and check work in and out of the office.  A backup plan was 
initiated to create the capability within PBOCS to generate the listing pages in batch mode. The 
number of pages required for printing was approximately 35 million pages. To minimize the 
impact on performance and in order to meet the schedule for the operation, a sophisticated batch 
process was developed to generate about 8 million PDF files within a 24-hour period. 
Eliminating the time for report generation at the LCO level allowed for printing to occur 
immediately, which triggered an unexpected performance impact. Immediate delivery of one-
half of the assignment area listings and related materials led to the check-out of assignment 
binders at a rate which was not a documented performance benchmark. This “immediate 
checkout” usage scenario was not considered and therefore was neither documented nor tested 
during the limited performance testing cycles. The design was for the checkout to be more 
evenly distributed; when an AA was checked-out, all the corresponding cases within that AA 
were also updated to reflect a checked-out state. This was important for controlling check-in at a 
case-level by ensuring it was checked-out first. This design, coupled with expediting the delivery 
of the listing PDF files and the database contention and blocking problems created significant 
negative performance and escalated regional concern that the system could not perform to 
complete the Census.  

Once the work started flowing back into the LCOs, the check-in functionality also experienced 
performance issues due to the physical database configuration. This issue affected the cases 
flagged for RI, and therefore, users in the field worked around this by checking in questionnaires 
for vacant housing units, while the PBOCS team fixed the problem. However, many 
questionnaires were accumulating in the LCOs to the point that the DRIS data capture centers 
did not have enough work to keep staff busy.  In addition, FLD did not design the LCOs to store 
and accumulate all these forms and this raised significant concern related to data loss.  FLD HQs 
turned off the shipping component within PBOCS and made changes in the workflow to support 
the change, and AMSD developed an alternative shipping application for this purpose.  In order 
to provide consistency for the Field staff, we used the AMSD alternative shipping application for 
all operations throughout the end of the Census.  

Cost and progress monitoring at all levels during the Census was another tremendously visible 
issue within the PBOCS. As a result of the challenges noted above, the stability of the database 
caused an unrecoverable impact to the design of the reports solution, which utilized Oracle 
Streams to synchronize data to a reporting database. The backlog of transactions to synchronize 
became so great that over time, we could not catch up. This resulted in eliminating the 
Performance Report (D-341) and changing the architecture for the critical Progress Report (D-
948).  Modifications were also made to the DMD C&P interface to ensure progress numbers 
were matching the field reports. 
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Additional ancillary, yet significant problems that occurred throughout NRO were related to 
PBOCS duplicating processing IDs/Census IDs across operations.  There were also issues with 
DRIS returning the same version number for a case despite multiple versions having been 
shipped, and PBOCS and MaRCS’ experience with an Oracle defect that affected the 
performance of the messaging queue. 

The MAF Extract and the Universe were ingested successfully. In addition, the automated 
removal of LMRs was successful; however, the continuous removal of LMRs was suspended at 
one point. When it resumed, there were instances where UAAs were mixed in with LMRs and 
some cases were removed from the NRFU workload in error. This issue was corrected and cases 
that were removed in error were enumerated in NRFU Residual. 

Despite all of the above, due to the dedication and commitment of contractor and government 
staff, the NRO work was completed on time.   

5.7.1.3 Field Data Collection Automation – Office Computing Environment (FDCA-OCE) 

5.7.1.3.1 Small Format Map Printing 

The design decision to retain small-format map file metadata in a central database but to cache 
small-format map files to the LCOs worked well. Metadata could be updated easily without 
worry of synchronization issues, and maps, once cached, could be printed without impact on 
network performance. 

Using generic small-format block maps across multiple operations eliminated the need to create 
and distribute electronic copies of the small-format block maps to the LCOs for the NRO.  Since 
generic block maps in PDF format had already been created and distributed to the LCOs for 
earlier operations, systems were freed up to perform other activities during a critical time. 

Maps were only printed as needed, which was more efficient then printing a fixed number of 
copies as was done in Census 2000.  There were two phases of map printing. 
 Phase 1 – Printed one copy of each block map. 
 Phase 2 (between the time of NRFU creation and deployment) – Printed extra maps when 

there were multiple AAs in a block.  The NRFU operation required 6.5 million block maps. 
 
The FDCA system was not designed to print multiple copies of small format maps at the same 
time, which extended the time to prepare field materials in the office. 

 
The FDCA system was not designed to track Phase 2 map printing. The requirement was in the 
initial design but was removed during the re-plan of NRFU. Therefore, manual reporting was 
implemented for Phase 2.  

The communication hierarchy presented a challenge for manual reporting of Phase 2 map 
printing.  FLD Geographic Programs could not communicate directly with LCOs, but had to send 
information to GEO staff in the RCCs, who then sent the information to the Area Managers and 
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LCO managers. Because of this communication hierarchy, the appropriate information was not 
always communicated properly to the LCOs. 

The need for FLD reports was emphasized during the design of the map printing control system.  
However, there was not sufficient emphasis placed on the needs of the FLD Geographic Support 
Branch for reports to monitor the ingest of maps and the printing of maps.  As a result, daily, 
weekly, and monthly ad hoc reporting was developed and refined during production operations.  
While FLD reports are essential, reports to monitor the ingest of maps and the printing of maps 
across all LCOs and across all operations for the FLD Geographic Support Branch are also 
essential. 

The D-1189, Map Printing Report for LCO, listed AAs in the LCO with state/county code and 
information on (1) when the maps in the AA were available for printing, (2) when they were 
printed, and (3) when they were placed on hold and taken off hold. However, the report, as 
originally designed, did not list the FOS District (FOSD) and CLD in which the AAs were 
located, only the state/county code.  FDCA office staff often had to access specific maps within 
an AA for printing, reprinting, or placing maps on hold.  To locate specific maps easily within an 
AA, the office staff needed to know the FOSD/CLD in which the AA was located, otherwise 
they had to manually search for the AA by looking at the contents of each FOSD/CLD 
combination in the LCO until they found the AA that they were seeking. Thus, the D-1189, 
because it did not contain a FOSD/CLD column, did not provide the FDCA office staff the basic 
information they needed to eliminate this search time.  Just prior to the start of NRFU, the D-
1189 was redesigned to include a four-digit FOSD/CLD column (and any CLD range data 
appended to the four-digit FOSD/CLD in those cases where CLDs had been divided into ranges 
of AAs). 

The map printing control system was designed on the assumption that address delineation for 
each operation would result in Crew Leader Districts (CLDs) with a limited number of 
Assignment Areas (AAs) in each CLD (i.e., less than 150) and AAs with a limited number of 
blocks in each AA (i.e., less than 150).  This assumption proved to be wrong.  It was discovered 
that address delineation produced some CLDs for some operations in which there were 
thousands of AAs and some AAs for some operations in which there were thousands of blocks.  
As a result, prior to the start of the Group Quarters Enumeration operation, the map printing 
control system user interface had to be redesigned to display in drop-down lists these ‘large’ 
CLDs as ranges of AAs within the CLD and these ‘large’ AAs as ranges of blocks within the 
AA.  

5.7.1.3.2 Passwords 

A lack of understanding of how the OCE related to PBOCS and other applications made it 
challenging for staff to understand how passwords and access rights worked (e.g., a user might 
have a PBOCS account, but could not access the system if they did not also have a FDCA 
account). If a staff member without an email address forgot their password, then a new password 
could not be sent through email, increasing the number of remedy tickets. 
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5.7.1.3.3 Enumerators moving between LCOs 

The system could not accommodate enumerators moving between LCOs, and so if an 
enumerator was moved to another LCO, it required manual intervention from DAPPS in order 
for transferred enumerators to show up in the control system under the correct LCO. 

5.7.1.3.4 MaRCS Access 

Access to external sites through the FDCA Portal143 was set up early and so DSSD had to create 
a workaround to allow MaRCS access through this structure.   

5.7.1.4 Census MaRCS 

During the Update Enumerate and NRFU operations, there were 487 problem tickets related to 
MaRCS issues that were resolved by the software developers or Field Quality Assurance.  There 
were many more routine requests resolved by the 2010 Decennial Operations Technical Support 
(DOTS) staff.  Please refer to Table 195 for the count of tickets by problem category.  

Table 195:  Census MaRCS Remedy Tickets by Category  
Problem description Tickets 
MaRCS Performance Issues 98
User misunderstandings 70
Out of disk space error 52
MaRCS System Issues 51
Data discrepancies 38
Invalid Applicant IDs 37
Training database – reset data, add data, not working as expected 37
DRIS data not available in MaRCS 26
Partially Worked locks 23
Reports 21
RI problems in other systems – PBOCS, Shipping 15
Unusual MaRCS access issues 12
Other 7
Total 487

Source: 2010 Decennial Operations Technical Support Staff 

We see that the most tickets were submitted due to periods of poor performance, which was 
caused by various factors that were exacerbated by the MaRCS contingency to not rely on 

                                                 
143 The FDCA portal was a web-based Access Point that provided users with centralized access 
to systems such as the PBOCS, the FDCA-OCE map printing, and Census MaRCS. 
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PBOCS data.  Using contingency processing, data capture errors in the applicant ID caused the 
creation of 5.3 million different enumerators in the MaRCS system.  This slowed down 
processing significantly because we designed the system for only around 630,000 enumerators.  
Other factors that affected MaRCS performance were: 

 More concurrent users than the system was designed to handle, because LCOs used 
MaRCS to resolve shipping issues 

 Original server configuration and size was not adequate to handle the workloads 

The second most common type of ticket was user misunderstandings.  Some examples of these 
are users who wanted to reset cases more than once (which the system does not allow), did not 
understand the content of reports, or were looking for a database that was not yet released.  
These tickets were usually resolved by explaining how to do something or why it must not be 
done at all.  In the future, we should try to prevent these types of tickets with better MaRCS 
training and better knowledge-based articles in the remedy system. 

Of all tickets, we see that at least 173 of them (performance issues, data discrepancies, and 
invalid applicant IDs) could have been avoided if we had not needed to abandon the PBOCS 
interface.  In addition, the 26 issues of DRIS data not being available would be avoided with an 
automated interviewing instrument.  Hopefully more testing and automation will prevent all of 
these tickets for future enumerations. 

Of the tickets listed in Table 195, some were opened for major incidents that required immediate 
MaRCS changes implemented during brief MaRCS shutdowns during the workday.  Some other 
incidents required a MaRCS shutdown but did not have remedy tickets because they were 
initiated by Headquarters and the LCOs were given advance notice.  All such incidents, and how 
they were resolved, are described in Table 196.  

Table 196: Census MaRCS Incidents 
Incident Resolution Occurrences 
Out of disk space error Deleted unnecessary back-up logs and set up 

system to notify developers when memory was 
low 

1 

Performance issues Limited number of users and improved 
enumerator search efficiency 

2 

System Crash The MaRCS website was inadvertently restarted 
while Census Coverage Measurement Personal 
Interview RI MaRCS was installed onto the same 
server.  MaRCS was back on-line within a few 
minutes.  

1 

MaRCS down-time to 
resolve urgent issues 

MaRCS was restored after fix within 30 minutes. 2 

Widespread MaRCS 
Access Denied 

Fixed the authentication username search to 
return FDCA users missed in original query. 

1 

Source: 2010 Decennial Operations Technical Support Staff 
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5.7.2 Support Systems 

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

The MAF/TIGER automation components for the NRO operations were the Geographic 
Reference File - Codes (GRF-C), Address List, FOSD/CLD Delineation Software, Large Format 
Map Software, and Small Format Map Software.  There were no issues reported with the GRF-C, 
Address List, Large Format Maps Software, and Small Format Maps Software.  The maps and 
address list were printed without any problems.  

5.7.2.2 Universe Control and Management System (UCM) 

There were four automation components that made up UCM.  Those components were AA 
Delineation, the Initial NRFU Universe, Non-IDs, and the Supplemental Universe. 

AA delineation was originally planned to be performed in PBOCS.  However, due to the 
workload burden with PBOCS development, Headquarters Processing (HQP) developed the 
software to conduct AA delineation.  

HQP delivered the Initial NRFU Universe with the AA Delineation and Supplemental Universe 
as designed. 

There were issues with the Census IDs.  Due to a defect within PBOCS, resulting in the 
duplication of processing identifications (PIDs) across operations, HQP successfully performed 
unplanned programming to replace and track PIDs. 

5.7.2.3 Response Processing System (RPS) 

There were no specific issues with the Response Processing System. 

5.7.2.4 Decennial Response Integration System (DRIS) 

Due to the de-scope of the shipping functionality from PBOCS, the defined interface between 
PBOCS and DRIS was unsuccessful in completely satisfying all of the required functions to 
achieve comprehensive inventory control.  In the original interface design, there was supposed to 
be an acknowledgement sent for every file transmission sent or received. The following 
describes each of the interfaces between DRIS and PBO and the operational deviations that were 
actually performed during production: 

 Linkage of enumerator continuation forms to parent forms 
As a result of job scheduling decisions, delays, and users shipping without checking into 
PBOCS, many continuation forms were received from the LCOs before the linkage 
information was received electronically.  A special linking application was created by 
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DRIS to periodically search for the linking data necessary to associate continuation forms 
that were previously unlinked.  
 
Through additional effort during production, the DRIS team worked closely with the 
PBOCS team and additional Census Bureau stakeholders, generating tools, scripts, and 
queries that drove unlinked enumerator continuation form counts from the hundreds of 
thousands to a few thousand. 
 

 Questionnaire Version Number  
The primary issue with the DRIS-PBOCS interface was related to DRIS tracking/sending 
the version number for the case. All the forms from DRIS were coming with the same 
version number even though multiple versions were shipped from the LCO. Despite the 
version number conflict, all cases were reconciled by the end of DRIS operations. Field 
Division was provided with custom reports and data queries for this additional 
reconciliation. In many instances, forms encountered by DRIS did not contain a proper 
version number. DRIS was instructed to capture the handwritten version number (if one 
existed) if the labeled version number was missing. The handwritten number was subject 
to legibility issues and data capture error.  DRIS was instructed to default to the same 
version number if no version could be ascertained from either the label or handwritten 
information on the form.   
 
In some instances, PBOCS printed labels that contained multiple case ID barcodes and 
multiple versions on one label. DRIS instituted a manual workaround, but if the true 
version number could not be determined, DRIS was instructed to use the default version 
number. 
 

 DRIS to PBO Notification of box receipt 
DRIS transmitted receipt notifications to PBOCS of all boxes received. However, once 
shipping was discontinued from PBOCS, the DRIS interface did not send box 
confirmations to PBOCS. However, DRIS continued to send PBOCS all form 
notifications of receipt.  PBOCS underwent some changes to account for the lack of 
shipping functionality so that these form receipt notifications could be used to track and 
reconcile cases.  However, DRIS received very few acknowledgments from PBOCS in 
response to these notifications.  
 

 Notification of form receipt 
DRIS transmitted receipt notifications to PBOCS for all forms received from the field.  
However, as a result of the shipping descope, during most of the production period, DRIS 
received no acknowledgements from PBOCS in response to their notifications of receipt.  
DSPO worked extensively with UCM to ensure accountability of every form. 
 

 Late mail return (LMR) notification 
This interface was executed by DRIS, as planned. There was confusion regarding when it 
should be initiated. DRIS had assumed that it should commence at NRFU cut-off. 
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However, it was ultimately tied to some other event or activity that was not clearly 
communicated to DRIS. Very few acknowledgements were received (37,000 messages 
were sent and only 8 positive Acknowledgements and 1 Negative Acknowledgement 
were received) which made it difficult to monitor the interface. The interface was run 
from April 11 to July 12. 
 

 Reverse check-in notification 
This interface was executed by DRIS, as planned, in the same manner as LMRs described 
above. However, the efficacy of the data was severely limited by the absence of hand-
held computers to schedule enumerator activities. Rather than electronically updating the 
households assigned to enumerators, reverse check-in cases fell into VDC as planned in a 
paper-based system. 

5.7.2.5 DMD Cost and Progress System 

Due to a compressed PBOCS development and testing schedule, PBOCS had to limit the number 
of variables that they would provide to DMD C&P, which resulted in the need for DMD 
operational staff to modify and eliminate  several reports. Because of these late changes, there 
were inaccuracies in the initial progress data that PBOCS provided DMD C&P that were later 
corrected. There were many days in which no file was transmitted to DMD C&P because the 
processing was taking so long.  This resulted in time-consuming workarounds and occasionally 
required that DMD operational staff use Microsoft Excel spreadsheets to report on NRFU and 
NRFU RI, increasing the chance of human error. As a workaround, PBOCS started sending 
DMD C&P the data from alternate tables within the PBOCS schema. These alternate tables were 
refreshed within the timeframe needed to pass the data to DMD C&P.   

DMD C&P experienced only occasional automation problems with the other source systems for 
NRFU. Other problems included database links that were not operational because the source 
database was down at the time the scheduled jobs ran. 

5.7.2.6 Census Evaluation and Experiments System (CEE) 

CEE was the interface that transferred data from DRIS directly to DSSD.  The auxiliary (AUX) 
data from paper questionnaires data capture was transferred through CEE.  The AUX data were 
not part of the core data that DRIS transferred to DSPO.  The core data created the DRF and 
CUF. The auxiliary data arrived daily to DSSD starting on February 25, 2010, and ending on 
October 5, 2010.  There were several days during this period that DRIS was unable to transfer 
the data to DSSD. This was due to the interface being down or not working.  It happened 
infrequently and when it did happen, it was fixed the next day. There were no negative 
repercussions for DSSD for receiving the data a day later.  DRIS would then transfer the data on 
the following day when the interface was working. 
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5.7.2.7 National Processing Center – Automated Tracking and Control System (NPC-
ATAC) 

There were no automation problems with the Automated Tracking and Control System.   

5.7.2.8 Visual Basic Key from Paper (VB-KFP) 

There were no automation problems with the VB-KFP for the data capture of the NRFU 
observations forms.     
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6 RELATED EVALUATIONS, EXPERIMENTS, AND/OR  
ASSESSMENTS 

The following assessments, evaluations, and experiments are related to the NRO assessment. 

 2010 Census Postal Tracking Assessment  

 Behavior Coding of 2010 NRFU  Evaluation 

 Content and Forms Design Assessment 

 Cost and Progress System Assessment  

 Count Review Program Assessment  

 DRIS Data Capture Assessment 

 Field Office Administration and Payroll Assessment 

 Forms and Printing Assessment  

 Language Assessment 

 Late Mail Add Assessment 

 LUCA Assessment 

 Mail Response/Return Rates Assessment 

 New Construction Assessment 

 Non-ID Processing Assessment 

 NRFU Contact Strategy Experiment  

 Observing Census Enumeration of Non-English Speaking Households Evaluation 

 Recruiting and Hiring Field Staff Assessment 

 Response Processing System/Universe Control and Management Assessment 

 TEA Delineation Assessment 

7 KEY LESSONS LEARNED, CONCLUSIONS, AND 
RECOMMENDATIONS 

Following the completion of the NRO, DMD conducted a series of Lessons Learned sessions, 
which included stakeholders from the NRO subteam and the HUE OIT.  The group used a 
modified nominal group technique to gather information from all participants on a range of 
topics related to the NRO. Section 7.1 of this assessment highlights the key successes, 
challenges, and recommendations identified by the group. The detailed Lessons Learned 
document is appended to this document. 
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7.1 Lessons Learned  

7.1.1 Successes  

 The NRO team prepared a well-documented Detailed Operations System Plan during the 
planning phase of the operation. Stakeholders successfully used the document as a 
resource throughout the project lifecycle.   

 We successfully implemented an automated LMR removal followed and three phases of 
clerical LMR removals that yielded an overall workload reduction of 19 percent. The 
second clerical removal occurred during the first week of the operation and allowed us to 
remove LMRs received after the first set of assignments went to the field.  Unlike during 
Census 2000, the PBOCS tracked the clerical removal of LMRs, which allowed us to 
know how many cases were in the field.  

 We printed half a million NRFU maps on schedule and under budget. The map printing 
strategy to re-use NRFU maps for VDC and NRFU Residual was successful and efficient. 
Using NRFU maps across all NROs reduced map print time.   

 The MaRCS was a success and enabled us to automate matching. The automated 
matching performed by MaRCS reduced the volume of cases that went to clerical review 
by approximately 63 percent. The automated matching may have yielded better data 
quality because the system applied consistent rules.   

 A separate office staff and AMQA managed the NRFU RI, allowing staff to focus all 
attention on RI activities.  This resulted in an effective and efficient reinterview program. 

 Communication between the HQ and RCCs and the RCCs to LCOs was effective.  Video 
teleconferencing proved to be a successful method of communication between HQ and 
the regions. Operational logs sent from HQ that provided updates to field procedures 
were successful.   

7.1.2 Challenges 

 Early College Enumeration was a challenge.  The late policy decision to implement Early 
NRFU allowed little time to develop procedures, identify the workload, and disseminate 
materials. As a result, we do not know the results of Early NRFU since there were no 
address lists and no accurate data indicating its success. 

 Using MaRCS in a paper environment was a challenge because we designed it to work 
with automated systems. The paper operation introduced problems that would not have 
occurred in an automated environment. For example, there was a lag in the transmission 
of data from DRIS to MaRCS.  In addition, MaRCS received DRIS data before it was 
quality checked; therefore, the data contained errors. 
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 Although not a requirement, report functionality in PBOCS was not flexible and did not 
allow users to produce custom reports to address specific requests that concerned 
operational issues and progress. 

 Although not a requirement, PBOCS reports were not available in real time, which 
limited some users who needed data more current than daily.  

 NPC only received half of the expected observation forms.  The remaining half were 
either not completed or lost in shipping.  If we had automated the observation checklists 
and tracking of the form, we would have been able to determine why we did not receive 
the forms. 

 A significant number of the VDC workload was comprised of supplemental cases not 
previously visited by a census enumerator. Field staff often assumed that the VDC mostly 
included vacant and delete cases - as the name of the operation implies - and were not 
always prepared to handle these occupied units.   

 The late change from an automated to a paper operation resulted in a tight development 
and testing schedule. Consequently, there was no Dress Rehearsal or fully integrated 
operational test.  

7.1.3 Recommendations 

 Automate the NRO and develop a data warehouse to create a consolidated repository of 
operational data that all systems can access. In addition, create a data dictionary to 
standardize Census Bureau terms. 

 Streamline the NRO and conduct VDC and NRFU Residual concurrently with NRFU as 
a quality check along with NRFU RI. 

 Avoid having to add late operations and procedures by reviewing, for example, the 
enumeration of colleges and universities and incorporating how to enumerate this group 
in the larger enumeration process.  Also, implement planning for the re-enumeration of 
POP 99s. 

 Conduct training and initial observations through an automated instrument.  

 Improve communication among stakeholders by ensuring teams meet regularly during 
production and use a shared portal site or drive to communicate information. 

 Develop report functionality that produces real-time reporting for fieldwork and cost 
data. 

 Design and develop the contingency plans and systems in parallel with the production 
development in order to ensure contingencies are fully tested and ready when/if the need 
arises. 
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7.2 Conclusions  

The 2010 NRO was an enormous undertaking. Approximately 600,000 enumerators, CLs, and 
FOSs were trained to conduct the field work. They contacted over 50 million unique housing 
units in less than five months. The 2010 NRO cost was 23% under budget. It was not always 
smooth and there were some large burdens placed especially on the LCO staff in order to 
successfully manage and conduct the 2010 NRO on paper instead of with automation, but 
ultimately the goal of the NROs was achieved.   

We could do better however.   

The primary lesson learned from the 2010 NRO is to take advantage of technology and automate 
the operations. This does not mean only an automated survey instrument, but all features such as 
automated payroll functionality, automated training features, and automated quality control 
capabilities. Automation of the NRO would be beneficial to everyone involved: Headquarters 
staff, RCC and LCO staff, field staff, respondents, and ultimately the data users.   

An automated instrument would, among other things,   

 Improve the quality of data captured in an individual interview,  
 Facilitate more timely and informed followup interviews when needed,   
 Facilitate more accurate real-time monitoring,  
 Easily manage workloads, 
 Record CL observations of enumerators in the field, 
 Identify problem areas, 
 Identify data issues, and 
 Model predictions to test for quality, using census data and ACS data.  This would allow 

the Census Bureau to compare the progress, workload, and data to an expected outcome.     

An automated instrument would be valuable to the creation of a data warehouse, another 
recommendation from the 2010 Census. A data warehouse would be a huge asset to 
understanding a housing unit’s entire census experience. In conjunction with the data warehouse, 
we recommend storing or examining the data from an address-level approach in addition to an 
operation-level approach. The current data files are structured so each row is a result of a data-
captured questionnaire. In order to get a picture of the entire census experience for one address, 
the data have to be merged and restructured, sometimes with incompatible data files such as 
between the DRF and MaRCS and can only be done months after a census has ended. The data 
are structured to report what happened in one interview, and the primary analysis is to report 
what happened in all interviews within a specific operation, instead of what happened across the 
census lifecycle at one housing unit. Further research should be conducted to investigate what 
happened across the census lifecycle at individual housing units.   

A second recommendation is to conduct followup contacts (such as were conducted in VDC and 
NRFU RES during 2010) during the same time period as NRFU. Conducting all followup 
operations concurrently with NRFU would:  
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 Improve data quality by having the interviews take place closer to Census Day instead of 
three or four months after,  

 Reduce cost by reducing the amount of time enumerators are in the field, and  
 Decrease redundancy.   For instance, since VDC was a separate operation that happened 

several weeks after NRFU, VDC enumerators added some housing units that had 
previously been added by a NRFU enumerator. This created unnecessary cost and 
enumerator and respondent burden, as well as additional post-processing and occasional 
discrepancies between the redundant questionnaires.   

While a concurrent approach was tried in the 2006 Census Test using handheld computers, and 
found to be difficult to manage and staff due to the changing workload (Moul 2007), we believe 
the Census Bureau should reconsider the possibilities and benefits of a concurrent approach.   

An additional recommendation is to avoid adding late operations and procedures, notably Early 
Early NRFU, Early NRFU, and NRFU RES.  The universe of housing units in NRFU RES has 
now been enumerated as a late operation in two consecutive censuses and should be planned for 
in advance of future censuses.  The universe of cases that need to be enumerated in April should 
also be given much more attention in the planning process for future censuses.   

One notable result from this assessment illustrates how improvements could be made in a 
number of areas to attain more reliable and efficient enumerations.  We showed in Table 89 the 
number of cases in VDC that were also worked in NRFU, and the percent of those cases that had 
the exact same status code in VDC as they had in NRFU.  The VDC enumerator indicated the 
housing unit had the exact same status as the NRFU enumerator in only 59.0 percent of the cases 
and the highest match rate for a particular NRFU status was only 65.0 percent, for units 
identified in NRFU as vacant-regular.  These percentages are discouragingly low; at this point, 
the data cannot tell us the full story to explain the discrepancies.  However, there are a number of 
ways we could work to minimize these discrepancies and improve all enumeration efforts in the 
future.   

One way would be to pay more attention in training to the nuances of classifying a housing unit 
as occupied, vacant, or as deleted. The time and money available for training is limited, but 
having a variety of examples online would allow enumerators and CLs to refer to them at any 
point as needed, while the primary training could focus on the most common situations. The 
importance of collecting the housing unit status as of April 1 should also be emphasized with 
enumerators, especially as more time passes between the enumeration and April 1.   

A second way to minimize discrepancies and improve enumeration is to reconsider the 
categories and implications of the numerous housing unit status designations.  The housing unit 
status designation, including the subcategories within vacant and deleted housing units, is 
incredibly important and has implications for the processing that HQ performs on the collected 
data, but the importance is not relayed to the enumerators. For instance, one enumerator might 
have considered a case to be 'Demolished/Burned Out/Cannot Locate' while another might have 
considered it an ‘Empty Mobile Home/Trailer Site’; only the first of those two designations 
would have qualified for VDC in 2010.  While there is merit in emphasizing the importance of 
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housing unit statuses for enumerators, Headquarters should also reconsider both the 
subcategories that are presented to enumerators and the processing implications attached to them.     

The initial plan for the 2010 Census included an adjudication component that would have 
addressed these situations where two enumerators used different housing unit statuses to describe 
the same address.  The adjudication component was not implemented.     

We believe that the changes mentioned above, coupled with further research, are essential to 
improving the accuracy of our data while reducing the expense of fieldwork in the 2020 Census. 
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APPENDIX A. SAMPLE ADDRESS LISTING PAGE FROM AA BINDERS 

The image on this page shows an example of an Address Listing Page for NRFU.  These pages listed every address within an AA.  
Rows that were blank in Column 2 (Status) were to be visited by the NRFU enumerator.     
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APPENDIX B. SAMPLE ADD PAGE FROM AA BINDERS 

The image on this page shows an example of an Add Page for NRFU.  If a housing unit was not included on an enumerator’s Address 
Listing Page, then they were to write address information for the housing unit on this blank page.     



  

 

 

APPENDIX C. LANGUAGE FLASHCARD 

If an enumerator encountered a language barrier when addressing a respondent, they were to use 
the Language Identification Flashcard to determine which language the respondent spoke.  There 
were 51 languages identified on the Language Identification Flashcard (including Traditional 
Chinese and Simplified Chinese). 

 



272 

 

 
 

 



273 

 

 



274 

 

 
 



275 

 

 



276 

 

 
  



277 

 

APPENDIX D. COMPLETE LANGUAGE TABLES 

The following tables were too large to be placed in the body of the report. They contain all 
languages that were reported to be used to interview respondents during NRO.  Table D1 reports 
on NRFU interviews, Table D2 reports on NRFU RI interviews, Table D3 reports on VDC 
interviews, and Table D4 reports on NRFU RES interviews.   

Table D1: Languages in which NRFU Interviews were Conducted 
Language Total Number of Interviews Percent 144

English 43,656,556 92.5%
Spanish 1,970,493 4.2%
Chinese  40,137 0.1%
Russian 12,335 <0.1%
Korean 11,688 <0.1%
Vietnamese 8,345 <0.1%
Haitian Creole 6,864 <0.1%
Polish 6,730 <0.1%
Portuguese 6,445 <0.1%
Yiddish 4,893 <0.1%
Armenian 4,862 <0.1%
Arabic 4,507 <0.1%
Farsi 1,554 <0.1%
Somali 1,502 <0.1%
French 1,300 <0.1%
Bengali 1,151 <0.1%
Cambodian 1,138 <0.1%
Tagalog 1,098 <0.1%
Italian 1,080 <0.1%
Hindi 913 <0.1%
Panjabi 855 <0.1%
Hmong 808 <0.1%
Croatian 768 <0.1%
Amharic 678 <0.1%
Urdu 602 <0.1%
Greek 560 <0.1%
Ukrainian 535 <0.1%
Albanian 528 <0.1%
Japanese 501 <0.1%
Burmese 413 <0.1%
Laotian 298 <0.1%

                                                 
144 This column does not total 100.0% due to rounding. 
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Table D1: Languages in which NRFU Interviews were Conducted 
Language Total Number of Interviews Percent 144

Hebrew 274 <0.1%
German 271 <0.1%
Serbian 271 <0.1%
Ilocano 243 <0.1%
Romanian 231 <0.1%
Thai 205 <0.1%
Bulgarian 177 <0.1%
Turkish 147 <0.1%
Nepali 112 <0.1%
Dari 108 <0.1%
Lithuanian 89 <0.1%
Hungarian 80 <0.1%
Tigrinya 80 <0.1%
Navajo 74 <0.1%
Swahili 71 <0.1%
Czech 70 <0.1%
Dutch 66 <0.1%
Malayalam 32 <0.1%
Dinka 7 <0.1%
Contradictory 68,487 0.1%
Unknown 1,376,173 2.9%
Total Housing units  47,197,405 100.0%
Source: DRF and AUX 
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Table D2: Languages in which NRFU RI Interviews were Conducted 
Language Total Number of Interviews Percent145

English 1,726,372 91.4%
Spanish 93,914 5.0%
Chinese  2,376 0.1%
Russian 1,024 0.1%
Korean 932 <0.1%
Vietnamese 674 <0.1%
Polish 576 <0.1%
Haitian 513 <0.1%
Portuguese 469 <0.1%
Armenian 389 <0.1%
Arabic 290 <0.1%
Somali 128 <0.1%
Hmong 101 <0.1%
Cambodian 93 <0.1%
Farsi 92 <0.1%
Italian 74 <0.1%
French 73 <0.1%
Amharic 67 <0.1%
Hindi 59 <0.1%
Tagalog 57 <0.1%
Yiddish 54 <0.1%
Japanese 52 <0.1%
Croatian 45 <0.1%
Panjabi 40 <0.1%
Urdu 39 <0.1%
Ukrainian 37 <0.1%
Albanian 32 <0.1%
German 31 <0.1%
Bengali 30 <0.1%
Ilocano 27 <0.1%
Laotian 24 <0.1%
Serbian 24 <0.1%
Greek 23 <0.1%
Burmese 16 <0.1%
Lithuanian 15 <0.1%
Romanian 14 <0.1%
Hebrew 11 <0.1%
Thai 11 <0.1%

                                                 
145 This column does not total 100.0% due to rounding. 
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Table D2: Languages in which NRFU RI Interviews were Conducted 
Language Total Number of Interviews Percent145

Dutch 9 <0.1%
Czech 8 <0.1%
Turkish 8 <0.1%
Bulgarian 7 <0.1%
Navajo 7 <0.1%
Swahili 6 <0.1%
Nepali 5 <0.1%
Hungarian 3 <0.1%
Tigrinya 3 <0.1%
Dinka 2 <0.1%
Malayalam 2 <0.1%
Dari 1 <0.1%
Contradictory 1,836 0.1%
Unknown 57,453 3.0%
Total Housing units  1,888,148 100.0%
Source: DRF and AUX 
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Table D3: Languages in which VDC Interviews were Conducted 
Language Total Number of Interviews Percent146

English 7,960,820 91.7%
Spanish 401,964 4.6%
Chinese 6,285 <0.1%
Korean 1,043 <0.1%
Russian 996 <0.1%
Yiddish 696 <0.1%
Polish 543 <0.1%
Vietnamese 525 <0.1%
Portuguese 493 <0.1%
Armenian 353 <0.1%
Haitian 304 <0.1%
Arabic 221 <0.1%
Italian 87 <0.1%
Tagalog 74 <0.1%
French 69 <0.1%
Bengali 68 <0.1%
Hindi 67 <0.1%
Greek 50 <0.1%
Farsi 49 <0.1%
Cambodian 48 <0.1%
Somali 42 <0.1%
Croatian 39 <0.1%
Hmong 26 <0.1%
Albanian 24 <0.1%
Japanese 23 <0.1%
Ukrainian 21 <0.1%
Urdu 20 <0.1%
Panjabi 17 <0.1%
Romanian 17 <0.1%
Laotian 15 <0.1%
Navajo 15 <0.1%
Amharic 14 <0.1%
German 13 <0.1%
Thai 12 <0.1%
Burmese 11 <0.1%
Dutch 11 <0.1%
Hebrew 10 <0.1%
Serbian 8 <0.1%

                                                 
146 This column does not total 100.0% due to rounding. 
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Table D3: Languages in which VDC Interviews were Conducted 
Language Total Number of Interviews Percent146

Hungarian 7 <0.1%
Ilocano 7 <0.1%
Nepali 6 <0.1%
Turkish 6 <0.1%
Czech 5 <0.1%
Lithuanian 4 <0.1%
Dari 3 <0.1%
Malayalam 3 <0.1%
Dinka 1 <0.1%
Tigrinya 1 <0.1%
Contradictory147  6,596 0.1%
Unknown 304,196 3.5%
Total Housing units  8,685,928 100.0%

Source: DRF and AUX 
 

  

                                                 
147 Multiple langauges were selected on the questionnaire by the enumerator.   
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Table D4: Languages in which NRFU RES Interviews were Conducted 
Language Total Number of Interviews Percent148

English 698,313 95.8%
Spanish 13,328 1.8%
Chinese  507 0.1%
Vietnamese 53 <0.1%
Korean 45 <0.1%
Portuguese 34 <0.1%
Russian 32 <0.1%
Yiddish 26 <0.1%
Polish 21 <0.1%
Haitian 20 <0.1%
Italian 17 <0.1%
Arabic 10 <0.1%
Armenian 10 <0.1%
Tagalog 8 <0.1%
French 7 <0.1%
Hmong 4 <0.1%
Amharic 3 <0.1%
Croatian 3 <0.1%
Greek 3 <0.1%
Hindi 3 <0.1%
Ukrainian 3 <0.1%
Albanian 2 <0.1%
Cambodian 2 <0.1%
Czech 2 <0.1%
German 2 <0.1%
Ilocano 2 <0.1%
Burmese 1 <0.1%
Hebrew 1 <0.1%
Hungarian 1 <0.1%
Lithuanian 1 <0.1%
Navajo 1 <0.1%
Panjabi 1 <0.1%
Somali 1 <0.1%
Turkish 1 <0.1%
Contradictory 755 0.1%
Unknown 15,600 2.1%
Total Housing units  728,823 100.0%

Source: DRF and AUX  

                                                 
148 This column does not total 100.0% due to rounding. 
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APPENDIX E. APPENDIX E.  NOTICE OF VISIT  

The image on this page shows the Notice of Visit.  Enumerators were instructed to complete this 
form and leave it at a housing unit if a respondent was not available.  Enumerators were also 
given Spanish translations of this form.   
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APPENDIX F. INFORMATION SHEET  

The image on this page shows the front side of the information sheet.  The left column presented 
the information about confidentiality that enumerators were required to convey to respondents.  
The right side presented the Residence Rules and examples of how the census counts people in 
various living situations.   
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The image on this page shows the back of the information sheet.  These three lists were to help 
respondents answer person-level demographic questions. List B presented the fourteen 
relationship categories, List C presented answers to the Hispanic origin question, and List D 
presented answers to the race question.  The categories printed on the Information Sheet were the 
same as the ones printed on the census questionnaire.    
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APPENDIX G. NRFU COST TABLE  

Variable   Budget  Actual  Variance 

% 
Variance 

of 
Budget 

% of Total 
Variance 

by 
Category  

% of 
Total 
NRFU 
Cost 

Variance 

Production Workload  48,609,413  47,235,198  1,374,215  2.8%       

Productivity                   

Cases per Hour (Enum.)  0.89  1.05  0.16  17.4%       

Miles per Case (Enum.)  8.46  5.05  3.42  40.4%       

Total Staffing  635,534  610,816  24,718  3.9%       

# of Enumerators  524,919  516,709  8,210  1.6%  33.2%    

# of Crew Leaders  40,781  39,559  1,222  3.0%  4.9%    

# of Crew Leader Assistants  65,266  48,973  16,293  25.0%  65.9%    

# of FOS  4,568  5,575  ‐1,007  ‐22.0%  ‐4.1%    

Total Production Hours  88,730,127  68,707,817  20,022,310  22.6%       

Enumerator  54,472,219  45,070,098  9,402,122  17.3%  47.0%    

Crew Leader  12,826,370  11,281,691  1,544,680  12.0%  7.7%    

Crew Leader Assistant  19,465,619  10,178,940  9,286,680  47.7%  46.4%    

Field Operation Supervisor  1,965,919  2,177,089  ‐211,170  ‐10.7%  ‐1.1%    

Total Training Hours  20,395,061  16,613,958  3,781,103  18.5%       

Enumerator  18,642,865  14,718,704  3,924,161  21.0%  103.8%    

Crew Leader  1,365,254  1,518,294  ‐153,040  ‐11.2%  ‐4.0%    

Crew Leader Assistant  199,617  218,171  ‐18,554  ‐9.3%  ‐0.5%    

Field Operation Supervisor  187,325  158,789  28,536  15.2%  0.8%    

Total Number of Miles  623,562,612  363,632,036  259,930,576  41.7%       

Enumerator  411,452,031  238,427,821  173,024,210  42.1%  66.6%    

Crew Leader  75,979,672  59,061,758  16,917,914  22.3%  6.5%    

Crew Leader Assistant  121,486,915  49,853,351  71,633,564  59.0%  27.6%    

Field Operation Supervisor  14,643,994  16,289,107  ‐1,645,113  ‐11.2%  ‐0.6%    

Total Production Salary Cost  $1,556,153,490  $1,135,212,586  $420,940,904  27.1%     63.9% 

Enumerator  $921,406,971  $723,767,609  $197,639,362  21.4%  47.0%  30.0% 

Crew Leader  $264,890,196  $204,025,668  $60,864,528  23.0%  14.5%  9.2% 

Crew Leader Assistant  $325,196,219  $163,395,565  $161,800,654  49.8%  38.4%  24.6% 

Field Operation Supervisor  $44,660,104  $44,023,745  $636,359  1.4%  0.2%  0.1% 

Total Training Salary Cost  $349,829,969  $266,904,486  $82,925,483  23.7%     12.6% 

Enumerator  $319,199,979  $236,082,472  $83,117,507  26.0%  100.2%  12.6% 

Crew Leader  $23,179,272  $24,641,843  ‐$1,462,571  ‐6.3%  ‐1.8%  ‐0.2% 

Crew Leader Assistant  $3,982,541  $3,330,513  $652,028  16.4%  0.8%  0.1% 

Field Operation Supervisor  $3,468,177  $2,849,658  $618,519  17.8%  0.7%  0.1% 

Total Mileage Cost  $331,511,139  $181,816,018  $149,695,121  45.2%     22.7% 
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Enumerator  $218,444,302  $119,213,910  $99,230,392  45.4%  66.3%  15.1% 

Crew Leader  $40,683,996  $29,530,879  $11,153,117  27.4%  7.5%  1.7% 

Crew Leader Assistant  $64,724,606  $24,926,675  $39,797,931  61.5%  26.6%  6.0% 

Field Operation Supervisor  $7,658,235  $8,144,553  ‐$486,318  ‐6.4%  ‐0.3%  ‐0.1% 

Total Other Cost  $10,389,786  $5,464,795  $4,924,991  47.4%     0.7% 

Lodging/Per Diem  $7,655,643     $7,655,643  100.0%     1.2% 

Telephone  $2,734,143     $2,734,143  100.0%     0.4% 

Pre‐approved Overtime                

Pay Rate Changes                

Additional Overtime                

Regional Flexibility                

Part Time Training Sessions                

CL to Conduct Enum Replacement  
Training                

Total Cost  $2,247,884,384  $1,589,397,886  $658,486,498  29.3%     100.0% 

Source: DMD C/P, DAPPS  
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APPENDIX H. NRFU RI COST TABLE 

Variable  Budget  Actual  Variance 

% 
Variance 

of 
Budget 

% of 
Total 

Variance 
by 

Category 

% of 
Total 

NRFU RI 
Cost 

Variance 

Production Workload  1,579,806  900,329  679,477  43.0%       

Productivity                   

Cases per Hour (Enum.)  0.89  0.42  ‐0.48  ‐53.3%    

Miles per Case (Enum.)  8.78  32.04  ‐23.26  ‐265.1%       

Total Staffing  25,417  34,505  ‐9,088  ‐35.8%       

# of Enumerators  20,273  27,092  ‐6,819  ‐33.6%  75.0%    

# of Crew Leaders  1,880  2,564  ‐684  ‐36.4%  7.5%    

# of Crew Leader Assistants  2,770  4,101  ‐1,331  ‐48.1%  14.6%    

# of FOS  494  748  ‐254  ‐51.4%  2.8%    

Total Production Hours  3,379,959  3,724,083  ‐344,124  ‐10.2%       

Enumerator  1,770,348  2,161,765  ‐391,417  ‐22.1%  113.7%    

Crew Leader  544,559  665,204  ‐120,645  ‐22.2%  35.1%    

Crew Leader Assistant  826,750  629,651  197,100  23.8%  ‐57.3%    

Field Operation Supervisor  238,302  267,465  ‐29,163  ‐12.2%  8.5%    

Total Training Hours  834,245  632,664  201,581  24.2%       

Enumerator  727,513  536,990  190,524  26.2%  94.5%    

Crew Leader  62,735  63,824  ‐1,089  ‐1.7%  ‐0.5%    

Crew Leader Assistant  23,715  16,176  7,539  31.8%  3.7%    

Field Operation Supervisor  20,282  15,675  4,607  22.7%  2.3%    

Total Number of Miles  24,160,969  45,761,948  ‐21,600,979  ‐89.4%       

Enumerator  13,863,679  28,846,706  ‐14,983,027  ‐108.1%  69.4%    

Crew Leader  3,281,017  6,830,929  ‐3,549,912  ‐108.2%  16.4%    

Crew Leader Assistant  5,214,891  7,338,996  ‐2,124,105  ‐40.7%  9.8%    

Field Operation Supervisor  1,801,382  2,745,317  ‐943,935  ‐52.4%  4.4%    

Total Production Salary Cost  $64,612,378  $61,851,809  $2,760,569  4.3%     ‐223.6% 

Enumerator  $31,909,501  $34,646,337  ‐$2,736,836  ‐8.6%  ‐99.1%  221.7% 

Crew Leader  $12,352,617  $11,884,026  $468,591  3.8%  17.0%  ‐38.0% 

Crew Leader Assistant  $14,622,147  $10,075,090  $4,547,057  31.1%  164.7%  ‐368.3% 

Field Operation Supervisor  $5,728,113  $5,246,356  $481,757  8.4%  17.5%  ‐39.0% 

Total Training Salary Cost  $15,219,276  $9,904,196  $5,315,080  34.9%     ‐430.5% 

Enumerator  $13,202,514  $8,349,908  $4,852,606  36.8%  91.3%  ‐393.1% 

Crew Leader  $1,126,105  $1,025,970  $100,135  8.9%  1.9%  ‐8.1% 

Crew Leader Assistant  $492,847  $249,159  $243,688  49.4%  4.6%  ‐19.7% 

Field Operation Supervisor  $397,810  $279,159  $118,651  29.8%  2.2%  ‐9.6% 

Total Mileage Cost  $13,777,744  $22,880,974  ‐$9,103,230  ‐66.1%     737.4% 
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Enumerator  $7,840,927  $14,423,353  ‐$6,582,426  ‐83.9%  72.3%  533.2% 

Crew Leader  $1,937,569  $3,415,465  ‐$1,477,896  ‐76.3%  16.2%  119.7% 

Crew Leader Assistant  $2,998,701  $3,669,498  ‐$670,797  ‐22.4%  7.4%  54.3% 

Field Operation Supervisor  $1,000,547  $1,372,658  ‐$372,111  ‐37.2%  4.1%  30.1% 

Total Other Cost  $427,548  $634,489  ‐$206,941  ‐48.4%     16.8% 

Lodging/Per Diem  $315,022     $315,022  100.0%  ‐25.5% 

Telephone  $112,526     $112,526  100.0%  ‐9.1% 

Pre‐approved Overtime             

Pay Rate Changes             

Additional Overtime             

Regional Flexibility             

Part Time Training Sessions             

CL to Conduct Enum 
Replacement Training                   

Total Cost  $94,036,946 $95,271,468 ‐$1,234,522 ‐1.3%  100%

Source: DMD C/P, DAPPS   
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APPENDIX I. VDC COST TABLE 

Variable  Budget  Actual  Variance 

% 
Variance 

of 
Budget 

% of 
Total 

Variance 
by 

Category 

% of 
Total 
NRFU 

VDC Cost 
Variance 

Production Workload  8,566,741  8,730,803  ‐164,062  ‐1.9%       

Productivity                   

Cases per Hour (Enum.)  1.31  0.97  ‐0.34  ‐25.8%    

Miles per Case (Enum.)  7.44  8.69  ‐1.24  ‐16.7%       

Total Staffing  185,339  179,997  5,342  2.9%       

# of Enumerators  160,364  146,129  14,235  8.9%  266.5%    

# of Crew Leaders  12,232  13,897  ‐1,665  ‐13.6%  ‐31.2%    

# of Crew Leader Assistants  10,785  17,671  ‐6,886  ‐63.8%  ‐128.9%    

# of FOS  1,958  2,300  ‐342  ‐17.5%  ‐6.4%    

Total Production Hours  10,203,341  13,055,429  ‐2,852,088  ‐28.0%       

Enumerator  6,557,362  9,001,482  ‐2,444,120  ‐37.3%  85.7%    

Crew Leader  1,683,677  1,907,591  ‐223,914  ‐13.3%  7.9%    

Crew Leader Assistant  1,669,547  1,753,027  ‐83,480  ‐5.0%  2.9%    

Field Operation Supervisor  292,755  393,329  ‐100,574  ‐34.4%  3.5%    

Total Training Hours  1,529,851  947,357  582,494  38.1%       

Enumerator  1,369,253  728,510  640,743  46.8%  110.0%    

Crew Leader  97,941  101,730  ‐3,789  ‐3.9%  ‐0.7%    

Crew Leader Assistant  0  102,854  ‐102,854  N/A  ‐17.7%    

Field Operation Supervisor  62,657  14,263  48,394  77.2%  8.3%    

Total Number of Miles  86,748,482  108,120,395  ‐21,371,913  ‐24.6%       

Enumerator  63,765,443  75,838,754  ‐12,073,311  ‐18.9%  56.5%    

Crew Leader  9,922,957  14,807,374  ‐4,884,417  ‐49.2%  22.9%    

Crew Leader Assistant  10,667,527  14,001,859  ‐3,334,332  ‐31.3%  15.6%    

Field Operation Supervisor  2,392,555  3,472,408  ‐1,079,853  ‐45.1%  5.1%    

Total Production Salary Cost  $174,333,078  $211,385,263  ‐$37,052,185  ‐21.3%     99.0% 

Enumerator  $103,713,443  $141,594,912  ‐$37,881,469  ‐36.5%  102.2%  101.2% 

Crew Leader  $38,163,709  $34,165,859  $3,997,850  10.5%  ‐10.8%  ‐10.7% 

Crew Leader Assistant  $26,128,415  $27,824,554  ‐$1,696,139  ‐6.5%  4.6%  4.5% 

Field Operation Supervisor  $6,327,511  $7,799,938  ‐$1,472,427  ‐23.3%  4.0%  3.9% 

Total Training Salary Cost  $24,771,825  $14,991,153  $9,780,672  39.5%     ‐26.1% 

Enumerator  $22,145,335  $11,369,672  $10,775,663  48.7%  110.2%  ‐28.8% 

Crew Leader  $1,536,463  $1,739,807  ‐$203,344  ‐13.2%  ‐2.1%  0.5% 

Crew Leader Assistant  $0  $1,612,133  ‐$1,612,133  N/A  ‐16.5%  4.3% 

Field Operation Supervisor  $1,090,027  $269,541  $820,486  75.3%  8.4%  ‐2.2% 

Total Mileage Cost  $44,112,745  $54,060,202  ‐$9,947,457  ‐22.6%     26.6% 
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Enumerator  $32,300,146  $37,919,378  ‐$5,619,232  ‐17.4%  56.5%  15.0% 

Crew Leader  $5,266,760  $7,403,689  ‐$2,136,929  ‐40.6%  21.5%  5.7% 

Crew Leader Assistant  $5,346,681  $7,000,930  ‐$1,654,249  ‐30.9%  16.6%  4.4% 

Field Operation Supervisor  $1,199,158  $1,736,205  ‐$537,047  ‐44.8%  5.4%  1.4% 

Total Other Cost  $1,066,968  $1,290,918  ‐$223,950  ‐21.0%     0.6% 

Lodging/Per Diem  $786,194     $786,194  100.0%     ‐2.1% 

Telephone  $280,774     $280,774  100.0%     ‐0.7% 

Pre‐approved Overtime                

Pay Rate Changes                

Additional Overtime                

Regional Flexibility                

Part Time Training Sessions                

CL to Conduct Enum 
Replacement Training                

Total Cost  $244,284,616  $281,727,536  ‐$37,442,920  ‐15.3%     100%  

Source:  DMD C/P, DAPPS   
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APPENDIX J. NRFU RESIDUAL COST TABLE  

Variable  Budget  Actual  Variance 

% 
Variance 

of 
Budget 

% of 
Total 

Variance 
by 

Category 

% of 
Total 
NRFU 

RES Cost 
Variance 

    Production Workload  729,143  729,143             

Productivity                   

Cases per Hour (Enum.)  0.80  0.53  ‐0.27  ‐33.8% 

Miles per Case (Enum.)  14.30  20.24  ‐5.94  ‐41.5% 

Total Staffing  38,657  43,055  ‐4,398  ‐11.4%       

# of Enumerators  31,188  34,402  ‐3,214  ‐10.3%  73.1% 

# of Crew Leaders  2,398  3,751  ‐1,353  ‐56.4%  30.8% 

# of Crew Leader Assistants  4,810  4,167  643  13.4%  ‐14.6% 

# of FOS  261  735  ‐474  ‐181.6%  10.8% 

Total Production Hours  1,507,264  2,001,585  ‐494,321  ‐32.8%       

Enumerator  911,487  1,377,351  ‐465,864  ‐51.1%  94.2% 

Crew Leader  204,345  261,720  ‐57,375  ‐28.1%  11.6% 

Crew Leader Assistant  362,645  200,631  162,014  44.7%  ‐32.8% 

Field Operation Supervisor  28,787  161,883  ‐133,096  ‐462.3%  26.9% 

Total Training Hours  0  98,196  ‐98,196       

Enumerator  0  80,356  ‐80,356  N/A   81.8% 

Crew Leader  0  7,616  ‐7,616  N/A   7.8% 

Crew Leader Assistant  0  9,554  ‐9,554  N/A   9.7% 

Field Operation Supervisor  0  670  ‐670  N/A    0.7% 

Total Number of Miles  15,319,960  19,841,902  ‐4,521,942  ‐29.5%       

Enumerator  10,428,973  14,761,147  ‐4,332,174  ‐41.5%  95.8% 

Crew Leader  1,590,129  2,465,943  ‐875,814  ‐55.1%  19.4% 

Crew Leader Assistant  2,986,408  2,058,787  927,621  31.1%  ‐20.5% 

Field Operation Supervisor  314,450  556,025  ‐241,575  ‐76.8%  5.3% 

Total Production Salary Cost  $23,627,881  $30,927,547  ‐$7,299,666  ‐30.9%     64.6% 

Enumerator  $14,032,258  $20,474,242  ‐$6,441,984  ‐45.9%  88.3%  57.0% 

Crew Leader  $3,476,173  $4,547,321  ‐$1,071,148  ‐30.8%  14.7%  9.5% 

Crew Leader Assistant  $5,583,371  $3,022,233  $2,561,138  45.9%  ‐35.1%  ‐22.7% 

Field Operation Supervisor  $536,079  $2,883,751  ‐$2,347,672  ‐437.9%  32.2%  20.8% 

Total Training Salary Cost  $0  $1,519,926  ‐$1,519,926     13.4% 

Enumerator  $0  $1,231,858  ‐$1,231,858  N/A  81.0%  10.9% 

Crew Leader  $0  $129,983  ‐$129,983  N/A  8.6%  1.1% 

Crew Leader Assistant  $0  $145,786  ‐$145,786  N/A  9.6%  1.3% 

Field Operation Supervisor  $0  $12,299  ‐$12,299  N/A  0.8%  0.1% 

Total Mileage Cost  $7,659,970  $9,920,952  ‐$2,260,982  ‐29.5%     20.0% 
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Enumerator  $5,214,477  $7,380,573  ‐$2,166,096  ‐41.5%  95.8%  19.2% 

Crew Leader  $795,068  $1,232,972  ‐$437,904  ‐55.1%  19.4%  3.9% 

Crew Leader Assistant  $1,493,203  $1,029,394  $463,809  31.1%  ‐20.5%  ‐4.1% 

Field Operation Supervisor  $157,222  $278,013  ‐$120,791  ‐76.8%  5.3%  1.1% 

Total Other Cost  $0  $226,874  ‐$226,874        2.0% 

Lodging/Per Diem  $0  N/A    $0  N/A   0.0% 

Telephone  $0  N/A    $0  N/A       0.0% 

Total Cost  $31,287,851 $42,595,299 ‐$11,307,448 ‐36.1%  100%

Source: DMD C/P, DAPPS 


