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This presentation is released to inform interested parties of ongoing research and to encourage discussion of work in progress. 
Any opinions and conclusions expressed herein are those of the author(s) and do not reflect the views of the U.S. Census Bureau.



The Population Estimates Program
• The Population Estimates Program (PEP) disseminates 

official measures of population and housing units 
between decennial censuses

• Developed as per Title 13, U.S. Code, Section 181

• Use cases include:
‒ Population controls and denominators
‒ Academic and business research
‒ Program planning in the public and private sectors

• Time series are released annually featuring data for the 
date of the last census through the vintage year, which 
represents the latest year of estimates available

• Vintage 2023 is the current series
‒ Contains estimates for April 1, 2020 to July 1, 2023
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Availability of Population and Housing Unit 
Data Products: Vintage 2023

*Dates subject to change.
census.gov/programs-surveys/popest/about/schedule.html

Release Date* Product Geography
December 2023 Population totals, components of change, and 

voting-age population
Nation, states, and Puerto Rico Commonwealth

March 2024 Population totals and components of change Metropolitan and micropolitan statistical areas, 
counties, and Puerto Rico municipios

April 2024 Population by age and sex Nation
May 2024 Population totals--

Housing unit totals--

Cities and towns (incorporated places, minor civil 
divisions)

Nation, states, and counties
June 2024 Population by age, sex, race, and Hispanic 

origin--

Population by age and sex--

Nation, states, and counties

Metropolitan and micropolitan statistical areas, 
Puerto Rico Commonwealth and municipios
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Population 
Estimate

The Cohort-Component Method for the 
Nation, State, and Counties
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Estimates 
Base Births Deaths Net 

Migration

• Data on vital records (birth 
and death certificates) 
from the National Center 
for Health Statistics and 
the Federal-State 
Cooperative for Population 
Estimates

• Net domestic migration 
within the United States, 
based on administrative 
records

• Net international 
migration between the 
United States and 
elsewhere, based primarily 
on the American 
Community Survey

• Estimates are produced as 
of July 1 for each year of 
the time series (also 
known as a “vintage”)

• Each year, we begin at the 
estimates base and 
produce a new vintage of 
estimates

• The starting point for each 
vintage of population 
estimates

• Over recent decades, the 
decennial census typically 
provided all the necessary 
detail for the estimates 
base



Developing the Post-
2020 Estimates Base
• The most recent decennial census typically forms the 

estimates base
• Still applies for the subcounty and housing unit 

estimates methods
• Vintage 2021 was more complicated for counties and 

higher levels of geography
• Data availability was delayed due to the impact 

of COVID-19 and updated disclosure avoidance 
requirements

• A method was developed to build an estimates base 
using alternative data sources
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Vintage 2021 
Blended 

Base 
Approach



Impact on Vintage 2021

Introducing additional data sources into the estimates base:
• Resulted in a smoother age/sex distribution than the 2020 

Census counts.
• Had a mitigating effect on the persistent undercount of young 

children in the census, particularly 0 to 4-year-olds 
(undercounted in the 2020 Census) and 10 to 14-year-olds 
(undercounted in the 2010 Census and aged forward in the 
estimates methodology)
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Vintage 2021 Blended Base, Base Inputs, and 2020 Census Data by Sex for Ages 0-84: April 1, 2020
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Vintage 2021 Blended Base, Base Inputs, and 2020 Census Data by Sex for Ages 0-84: April 1, 2020
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Vintage 2021 Blended Base, Base Inputs, and 2020 Census Data by Sex for Ages 0-84: April 1, 2020



Coverage Concerns

• Following the release of census coverage measures, concerns 
about decennial census quality became apparent

• Many looked to the population estimates, and particularly the 
blended base, as a potential solution

• Stakeholders, advisory groups, census leadership, media
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The Base Evaluation and Research Team (BERT)

• BERT is made up of subject-matter experts in the areas of 
− Population estimates
− Age and sex statistics
− Coverage measurement
− Race and ethnicity
− Demography
− Disclosure avoidance

• Findings from BERT research inform decisions about what 2020 
Census data are used in the blended base

• BERT is working with experts from other Census projects, such as 
Frames, to maximize the impact of research efforts
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BERT Progress

• The team has been meeting since March 2022
• Research has been focused on analyzing 2020 Census data and 

coverage measures
• Comparisons to benchmark data
• Evaluations of change since the 2010 Census
• Assessment of demographic plausibility

• Primary subject areas have been:
• Age and sex
• Hispanic origin
• The 2020 Post-Enumeration Survey (PES)
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Preliminary 
Findings: 
Age and 
Sex
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https://www.census.gov/newsroom/blogs/random-samplings/2023/05/age-
heaping-2020-census-dhc.html 

https://www.census.gov/newsroom/blogs/random-samplings/2023/05/age-heaping-2020-census-dhc.html
https://www.census.gov/newsroom/blogs/random-samplings/2023/05/age-heaping-2020-census-dhc.html
https://www.census.gov/newsroom/blogs/random-samplings/2023/05/age-heaping-2020-census-dhc.html


Whipple’s Index Interpretation Guidance
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https://www.census.gov/newsroom/blogs/random-samplings/2023/05/age-heaping-2020-census-dhc.html
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1980 Census
Males

Whipple’s Index = 100.03
Females

Whipple’s Index = 100.03

https://www.census.gov/library/visualizations/interactive/age-sex-pyramid-for-the-united-states.html
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1990 Census
Males

Whipple’s Index = 104.8
Females

Whipple’s Index = 104.2

https://www.census.gov/library/visualizations/interactive/age-sex-pyramid-for-the-united-states.html
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2000 Census
Males

Whipple’s Index = 102.1
Females

Whipple’s Index = 101.5

https://www.census.gov/library/visualizations/interactive/age-sex-pyramid-for-the-united-states.html
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2010 Census
Males

Whipple’s Index = 102.5
Females

Whipple’s Index = 102.0

https://www.census.gov/library/visualizations/interactive/age-sex-pyramid-for-the-united-states.html
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2020 Census
Males

Whipple’s Index = 106.6
Females

Whipple’s Index = 105.3

https://www.census.gov/library/visualizations/interactive/age-sex-pyramid-for-the-united-states.html
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Next Steps: Age and Sex

• Continue investigating potential causes for the increase in heaping in 
the 2020 Census relative to previous censuses with an eye toward 
improving the 2030 Census data collection

• Assessing possible patterns by race, ethnicity, and sex
• Examining the influence of imputations

• Investigate sex data quality more closely to determine if correction is 
needed to incorporate 2020 Census sex data into the population 
estimates base

• Release 2020 Census “modified race” file (in development) with 
smoothed age and explore impact of incorporating these data into 
the estimates base
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BERT Progress: Hispanic Origin

• BERT sought to investigate the reasonableness of the 2020 Census 
Hispanic origin data for use in the blended base by:

• Examining the impact of changes to the ethnicity question
• Benchmark analyses of the Hispanic household and group quarters 

populations by age and sex
• Cohort change analysis from 2010 to 2020
• Reviewing differences in the “As Reported” Hispanic population and CEF total 

resident Hispanic population
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Next Steps: Hispanic Origin

• Continue benchmark analysis of Hispanic population by age and sex, 
using the forthcoming "modified race" file that includes the 
correction for age heaping

• Identify and investigate any discernible geographic patterns 
of discrepancy between the 2020 Census and benchmarks

• Explore alternative datasets that would be suitable for identifying 
under- or overcounts and potentially informing an adjustment
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BERT Progress: Coverage

• Coverage experts, including PES staff, assessed the robustness of the PES 
results for the purposes of adjusting the population estimates base

• After a year and a half of researching the issue, BERT concluded:
• The PES was designed to estimate the coverage of the census by independently 

surveying a sample of the population. It was not, however, designed to adjust the 
annual population estimates   

• The Census Bureau should continue to use the PES to help inform the strengths and 
limitations of the 2020 Census counts as well as products derived from the 2020 
counts, such as the population estimates, but not use the 2020 PES results to adjust 
the population estimates base

• It’s essential to start planning early for a coverage measurement program that can 
adjust the population estimates base if there are large coverage errors in the 2030 
Census
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Next Steps: Coverage
• Demographic Analysis

• Once the 2020 Census Modified Race File is ready, we will release estimates 
of net coverage error by age and sex for the Black / non-Black population and 
Hispanic / non-Hispanic (ages 0 to 29) populations

• We will research the potential to include the results in the blended base

• PES
• Continue to explore the use of administrative data to develop estimates of 

net coverage error for the 2030 Census
• This work is ongoing as part of the Continuous Count Study

• As this work progresses, we may be able to incorporate the results into BERT
• Everything is still in its early stages
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Upcoming Research: Group Quarters

• Findings from all subject areas indicated distinct differences in the GQ 
population compared to the household population, so further GQ 
research will take place as a dedicated subject area across 
characteristics

• Investigate any potential issues with sex reporting for GQs
• Continue benchmark comparison of GQ population by Hispanic origin 

and by race with a focus on GQ type
• Explore how to handle GQs when using administrative data in the 

dual-system estimation approach for estimating net coverage error
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Household 
& GQ Pop.

Household 
& GQ Pop.

Household 
& GQ Pop.

Vintage 2022 
Blended 

Base 
Approach



Impact on Vintage 2022

• Incorporating subcounty GQ and HH data from the 2020 Census 
enabled us to:

• Capture geographic boundary changes, such as in Connecticut (see 
maps)

• Incorporate GQ change from April 2020 to July 2022
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Impact on Vintage 2022 (cont.)



Impact on Vintage 2022 (cont.)

• We also enhanced our method of processing GQ data. The GQ 
population increased to better approximate Census population 
counts, as seen below:
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Vintage 2023 
Blended 

Base 
Approach



Impact on Vintage 2023
Processing improvements included:
• A more effective method for estimating the GQ population
• An approach to avoid applying demographically implausible GQ 

distributions from Vintage 2020 if donor populations were too 
small

• These caused broad changes to the GQ population
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Impact on Vintage 2023 (cont.)

• Incorporating county-level Hispanic origin resident population 
totals from the 2020 Census decreased the population among 
older ages and increased the population among younger ages.
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Impacts Thus Far

• Original iteration:
• Resulted in a smoother age/sex distribution than the 2020 Census counts
• Had a mitigating effect on the persistent undercount of young children in the 

census, particularly 0 to 4-year-olds (undercounted in the 2020 Census) and 
10 to 14-year-olds (undercounted in the 2010 Census and aged forward in the 
estimates methodology)

• Subsequent iterations:
• Captured geographic updates
• Improved the processing of group quarters population data
• Incorporated resident population by Hispanic origin from the 2020 Census
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Lessons Learned
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The blended base 
approach is 

complex.

Once the base 
population 
becomes 

adaptive, the 
resulting 

possibilities are 
numerous.

A “gold 
standard” can 

evolve.



Thank you.
Questions?

Coordination, Dissemination, and Outreach Branch - pop.cdob@census.gov 
Base Evaluation and Research Team - pop.bert@census.gov

https://www.census.gov/popest  
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