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[bookmark: _Toc205193785][bookmark: _Toc208321103][bookmark: _Toc208468270]Brief Statement of Content

The 2024 Planning Database (PDB) is comprised of two datasets that contain a range of housing, demographic, socioeconomic, and census operational data for block groups and census tracts.[footnoteRef:2] These data have been extracted from the 2020 Census and 2018-2022 American Community Survey (ACS) for all block groups and tracts in the United States, including those in the Commonwealth of Puerto Rico. The PDB is generally updated annually and released publicly. The 2023 PDB was the previous release and used 2020 Census and 2017-2021 ACS 5-year data. [2:  Census tracts are small, relatively permanent statistical subdivisions of a county or equivalent entity that are updated for each decennial census. Tracts generally have populations between 1,200 and 8,000, but population sizes can range from 0 to the tens of thousands.] 


[bookmark: _Toc205193786][bookmark: _Toc208468271]Statement of Purpose

The primary purpose of the PDB is to support organizations, including the Census Bureau, in planning and undertaking of surveys for the collection, evaluation, and analysis of demographic and socioeconomic data.  

The PDB can be used for several specific goals and purposes, for example:

· Identifying areas where special outreach and promotion efforts could be considered.
· Examining expected survey completion rates at lower levels of geography.
· Linking spatial map data files to create thematic maps.
· Generating reports, cross tabulations, and simple analyses.
· Planning recruitment activities by regional census centers and local census offices.
· Educational purposes: teaching statistics, data science, sociology, demography, etc. 

[bookmark: _Toc205193787][bookmark: _Toc208468272]History

In 1987, the first documentation for developing a “Planning Database” was written by the Census Bureau.[footnoteRef:3] An early PDB contained 1990 Census tract-level data and informed plans for and evaluations of the 2000 Census.[footnoteRef:4],[footnoteRef:5] After the 2000 Census, an updated “2000 PDB” was the first to become publicly available.[footnoteRef:6] This contained data for 65,184 tracts and 48 variables from the 2000 Census, including total counts of people and housing units, percentages for housing and demographic characteristics, mail return rates, and a derived metric known as the “hard-to-count” (HTC) score.[footnoteRef:7] The HTC score summarized the attributes of each tract in terms of enumeration difficulty. [3:  Bruce, Antonio. 1987. “Identifying Hard-to-Enumerate Areas: Preliminary Research and Evaluation”, unpublished paper, Washington, D.C., U.S. Bureau of the Census.]  [4:  Erdman, Chandra, and Nancy Bates. 2014. “The U.S. Census Bureau Mail Return Rate Challenge: Crowdsourcing to Develop a Hard-to-Count Score,” U.S. Census Bureau, Center for Statistical Research and Methodology, Research Report Series (Statistics #2014-08), accessible as of December 8, 2025 via https://www.census.gov/content/dam/Census/library/working-papers/2014/adrm/rrs2014-08.pdf.]  [5:  U.S. Census Bureau. 2009. History: 2000 Census of Population and Housing, Volumes 1 and 2, U.S. Government Printing Office, Washington DC 20009, accessible as of August, 6, 2025 via https://www.census.gov/library/publications/2009/dec/2000-procedural-history.html.]  [6:  Bruce, Antonio, and J. Gregory Robinson. No date. “Tract Level Planning Database with Census 2000 Data,” U.S. Department of Commerce, U.S. Census Bureau, Washington, DC 20233, accessible as of June 7, 2024 via https://www2.census.gov/programs-surveys/research/guidance/planning-databases/2000/pdb-tract-2000.pdf.]  [7:  The set of algorithms used to define the HTC score is listed in the documentation for the 2000 PDB, located at https://www2.census.gov/programs-surveys/research/guidance/planning-databases/2000/pdb-tract-2000.pdf. ] 


After the 2010 Census, an updated version of the PDB was created, referred to as the 2012 PDB.[footnoteRef:8] This differed from the 2000 PDB in that it contained data from the 2010 Census (including operational variables such as the 2010 mail return rate), which were provided at the block group rather than the tract level.[footnoteRef:9] In addition, it included ACS 5-year estimates from 2006-2010, along with a margin of error for each estimate. Thus, the 2012 PDB updated and expanded the data from the 2000 PDB, with a new total of 179 variables for 220,334 block groups. [8:  Erdman and Bates, op. cit.]  [9:  Block groups are statistical divisions of census tracts and generally have populations between 300 and 6,000, but populations from zero to over 10,000 also exist. Block groups, blocks, and other geographies are defined in a census glossary located at https://www.census.gov/programs-surveys/geography/about/glossary.html.] 


Starting in 2014, the PDB has been updated and released each year (except 2017) as two data files, one with data at the tract level and one with data at the block group level. Since 2018, the tract- and block group-level data have been provided through the Census Bureau’s Application Programming Interface (API).[footnoteRef:10] The exact number of variables, tracts, or block groups has varied in each version of the PDB. The 2012 through 2021 PDB releases contained data from the 2010 Census and the most recent ACS 5-year data available. The 2022 PDB was the first version containing data from the 2020 Census, including the new 2020 Census geographic boundaries, and using estimates from the 2016-2020 5-year ACS. [10:  More information about the Census Bureau API is provided at https://www.census.gov/developers/. More information about the Planning Database API is provided at https://www.census.gov/data/developers/data-sets/planning-database.html.] 


One new statistic beginning in 2014 was the “Low Response Score” (LRS), which replaced the HTC score. The LRS is a model-based predicted value of self-response, computed separately for tracts and block groups. Research and planning for modifying the LRS are ongoing. Although this variable was not in the 2022 or 2023 PDB tract or block group data files, it does appear in the 2024 files and will appear in future PDB releases. Previous LRS results have been used for geographically targeted outreach efforts. Details on the LRS methodology are in Appendix F.

An additional categorical variable, the Segmentation Profile, was added to the tract-level data file for the 2019, 2020, and 2021 PDB. The Segmentation Profile categorizes tracts with similar predicted self-response behavior and demographic variables associated with self-response. Another addition to the 2019 PDB at the tract level was the ACS self-response rate, a statistic based on the latest 5-year ACS data. This variable was excluded from the 2022 PDB tract-level data file but was reported in the 2023 and 2024 tract-level data files. Finally, a special one-time release of the 2020 PDB included state- and county-level data files.

Refer to the File Layout for the current list of variables on the 2024 PDB.	Comment by Benjamin B Gurrentz (CENSUS/SEHSD FED): Confirm hyperlink with demo internet staff: https://www2.census.gov/adrm/PDB/2024/2024_PDB_File_Layout.pdf

[bookmark: _Toc205193788][bookmark: _Toc208468273]Limitations of the Data

The PDB data are subject to nonsampling error. In addition, data from the ACS are subject to sampling error. Both error types are described in more detail in Appendix A.
[bookmark: _bookmark2]
[bookmark: Description_of_Variables_in_the_Database][bookmark: _Toc208468274][bookmark: _Toc205193789]Source Files

The 2024 PDB contains data from five source files:

1. 2020 Census Redistricting Data (P.L. 94-171) Summary Files: total population, race, group quarters type, and housing units.
2. 2020 Census Demographic and Housing Characteristics File (DHC): age, sex, and household type.
3. 2020 Census operational data: response rates, return rates, and contact strategy.
4. 2018-2022 ACS 5-year Summary File (Table-Based, Detailed Tables): population, housing, and socioeconomic data.
5. 2018-2022 ACS 5-year operational data: tract self-response rates.

[bookmark: _Toc208468275]Structure of the Data Files

The PDB data files are available in comma-separated values (CSV) format as well as the Census Bureau’s API. The block group-level data file contains 242,336 total observations. The tract-level data file contains 85,396 total observations. Users should not save CSV files to an older XLS Excel workbook, as that format has a limit of 65,536 rows per worksheet. The first four rows are descriptors of the file and the fifth row contains variable names for each column. These can be matched to the values in the “Name” column and associated to the “Varnum BG” or “Varnum Tr” columns in the File Layout. Cells with missing data are denoted by blank values. Cell values for block groups or tracts with a low population or housing unit count may be suppressed. Data suppression limits the disclosure of information about individual respondents and reduces the number of estimates with unacceptable levels of statistical reliability. For more information about data suppression in the ACS, refer to: https://www.census.gov/programs-surveys/acs/technical-documentation/data-suppression.html.	Comment by Benjamin B Gurrentz (CENSUS/SEHSD FED): Confirm hyperlink with demo internet staff: https://www2.census.gov/adrm/PDB/2024/2024_PDB_File_Layout.pdf

[bookmark: _Toc208468276][bookmark: _Hlk164932673]Variable Order
Variables are ordered as follows for the block group-level data file:

· The first 11 variables relate to geography and consist of eight identifiers, one indicator, and two counts. 
· Variables 12 through 291 consist of demographic and housing unit estimates, percentages, average or median estimates, and associated margins of error directly taken or derived from the ACS 5-year Summary File.
· Variables 292 through 359 consist of demographic and housing unit counts, percentages, or averages, directly taken or derived from the P.L. 94-171 and DHC data. 
· Variables 360 through 385 consist of the census response and return rates, and census counts from the 2020 Census operational data. Also included are the eligibility flags for operational statistics collection and LRS modeling and finally the LRS value.

Variables are ordered as follows for the tract-level data file:

· The first 11 variables relate to geography and consist of seven identifiers, one indicator, and three counts. 
· Variables 12 through 435 consist of demographic and housing unit estimates, percentages, average or median estimates, and associated margins of error directly taken or derived from the ACS 5-year Summary File.
· Variables 436 and 437 show two ACS-related variables reporting self-response rates among in-ACS, within-tract housing units from the ACS 5-year operational data. 
· Variables 438 through 505 consist of demographic and housing unit counts, percentages, or averages, directly taken or derived from the P.L. 94-171 and DHC data. 
· Variables 506 through 531 consist of the census response and return rates, and census counts from the 2020 Census operational data. Also included are the eligibility flags for operational statistics collection and LRS modeling and finally the LRS value.

[bookmark: _Hlk202273152]
[bookmark: _Toc208468277]New Variables for the 2024 Release
We note several new variables on the 2024 PDB: 

· Four population count variables related to owning a computing device: Pop_NoCompDevic_ACS_18_22, Pop_NoCompDevic_ACSMOE_18_22, Pop_w_BroadComp_ACS_18_22, and Pop_w_BroadComp_ACSMOE_18_22.
· Four population percentage variables, derived from the count variables listed above: pct_Pop_NoCompDevic_ACS_18_22, pct_Pop_NoCompDevic_ACSMOE_18_22, pct_Pop_w_BroadComp_ACS_18_22, and pct_Pop_w_BroadComp_ACSMOE_18_22.
· Two variables reporting the estimated household population: 
Pop_in_HHD_ACS_18_22 and Pop_in_HHD_ACSMOE_18_22.
· Six household count variables related to owning a computing device: HHD_NoCompDevic_ACS_18_22, HHD_NoCompDevic_ACSMOE_18_22, HHD_w_Computer_ACS_18_22, HHD_w_Computer_ACSMOE_18_22, HHD_w_OnlySPhne_ACS_18_22, and HHD_w_OnlySPhne_ACSMOE_18_22. 
· Six household percentage variables, derived from the count variables listed above: pct_HHD_NoCompDevic_ACS_18_22, pct_HHD_NoCompDevic_ACSMOE_18_22, pct_HHD_w_Computer_ACS_18_22, pct_HHD_w_Computer_ACSMOE_18_22, pct_HHD_w_OnlySPhne_ACS_18_22, and pct_HHD_w_OnlySPhne_ACSMOE_18_22.
· Four household count variables related to having access to internet or broadband service: HHD_No_Internet_ACS_18_22, HHD_No_Internet_ACSMOE_18_22, 
HHD_w_Broadband_ACS_18_22, and HHD_w_Broadband_ACSMOE_18_22.
· Four household percentage variables, derived from the count variables listed above: pct_HHD_No_Internet_ACS_18_22, pct_HHD_No_Internet_ACSMOE_18_22, pct_HHD_w_Broadband_ACS_18_22, and pct_HHD_w_Broadband_ACSMOE_18_22.
· Three 2020 Census operations housing unit count and percentage variables related to contact strategy: HU_TEA1_IF, HU_TEA1_IC, and HU_TEA6.
The contact strategy variables consider the mode of response to the 2020 Census questionnaire that the contact outreach was designed to encourage. These variables figure prominently in the LRS model predictions and are described more fully in Appendix G and the File Layout.
· One 2020 Census operations housing unit variable has been revised: vacants_sre_cen_2020 replaces vacants_pre_NRFU_CEN_2020 from the 2023 PDB. This also affects the calculation of other operational statistics, including return rates. Refer to Appendix B for more information about the variables effected by this change.
· The intermediate Low Response Score: Low_Response Score. Refer to Appendix F for more information on the model used to generate this variable.
 
[bookmark: _Toc208468278]Variable Notes
We make the following notes about the variables:

1. Level of geography and count variable aggregation: The user should be aware that aggregating block groups or tracts may not result in a sum that matches the published total for the higher-level geography. The discrepancy is due to disclosure avoidance methods implemented to protect confidentiality as well as missing values in one or more block groups within the tract. Except when noted, count variable values at the block group level are consistent with values at the tract, which are consistent with values at higher geographic levels given in other census data products. The variables Aggr_House_Value_ACS_18_22 and Aggregate_HH_INC_18_22 deviate slightly in this regard. 

2. [bookmark: _Hlk162344758]Counts, percentages, and averages: Percentages and averages may be calculated from the count variables in the PDB. The File Layout lists all variables under the Name field. If a variable was used as a numerator to calculate a percentage or average, the Denominator Note field will indicate the name of the variable used as the denominator. 

Example 2a:	The percentage of the tract or block group population ages 25 to 44 (pct_Pop_25_44_ACS_18_22, Varnum BG 82, Varnum Tr 84) is calculated by dividing the  estimated population ages 25 to 44 (Pop_25_44_ACS_18_22, Varnum BG 80, Varnum Tr 82) by the estimated total population (Tot_Population_ACS_18_22, Varnum BG 12, Varnum Tr 12) multiplied by 100 and rounded to the nearest hundredth. In the File Layout, Tot_Population_ACS_18_22 is referenced in the Denominator Note field for Pop_25_44_ACS_18_22.

Example 2b:	The mean household income for the tract or block group (avg_Agg_HH_INC_ACS_18_22, Varnum BG 232, Varnum Tr 378) is calculated by dividing total household income (Aggregate_HH_INC_ACS_18_22, Varnum BG 230, Varnum Tr 376) by the total number of occupied housing units (Tot_Occp_Units_ACS_18_22, Varnum BG 236, Varnum Tr 382), rounded to the nearest dollar. In the File Layout, Tot_Occp_Units_ACS_18_22 is referenced in the Denominator Note field for Aggregate_HH_INC_ACS_18_22. 

A blank mean or percentage value indicates that the numerator or denominator used in its calculation is missing, or that the denominator equals zero.

3. [bookmark: _Hlk205799148][bookmark: _Hlk216687735]Median values: The PDB provides estimates on median age (Median_Age_ACS_18_22, Varnum BG 54, Varnum Tr 54), median household income for the tract (Med_HHD_Inc_ACS_18_22, Varnum Tr 374), median household income for the block group (Med_HHD_Inc_BG_ACS_18_22, Varnum BG 226), median household income for the tract containing the block group (Med_HHD_Inc_TR_ACS_18_22, Varnum BG 228), median house value for the tract (Med_House_Value_ACS_18_22, Varnum Tr 430), median house value for the block group (Med_House_Value_BG_ACS_18_22, Varnum BG 284), and median house value for the tract containing the block group (Med_House_Value_TR_ACS_18_22, Varnum BG 286). Please note that the median household income variables are top-coded and bottom-coded, with a value of “$2,499” representing the lowest interval of the open-ended distribution and a value of “$250,001” representing the highest interval of the open-ended distribution. Likewise, the median house variables are top-coded and bottom-coded, with a value of “$9,999” representing the lowest interval of the open-ended distribution and a value of “$2,000,001” representing the highest interval of the open-ended distribution. 

4. Census versus ACS variables: The PDB uses variables from both the Census and ACS. The ACS estimates are updated with each release. The 2018-2022 ACS 5-year estimates are based on data collected between January 2018 and December 2022. They represent average characteristics over the 5-year period and thus have a larger sample size than the 1-year ACS estimates but are less current. The File Layout indicates the source data for each variable on the PDB. “2020 Census” refers to data items from the 2020 Census Redistricting Data (P.L. 94-171) Summary Files, the 2020 Census Demographic and Housing Characteristics File, or the 2020 Census operational data. “ACS” refers to data items from the ACS 5-year Summary File or ACS operational data.

For more details about Census source files, refer to the 2020 Census State Redistricting Data (Public Law 94-171) Summary File (https://www2.census.gov/programs-surveys/decennial/2020/technical-documentation/complete-tech-docs/summary-file/2020Census_PL94_171Redistricting_StatesTechDoc_English.pdf) and the 2020 Census Demographic and Housing Characteristics File (DHC) (https://www2.census.gov/programs-surveys/decennial/2020/technical-documentation/complete-tech-docs/demographic-and-housing-characteristics-file-and-demographic-profile/2020census-demographic-and-housing-characteristics-file-and-demographic-profile-techdoc.pdf). 

Documentation for ACS data is provided in the resources found at https://www.census.gov/programs-surveys/acs/technical-documentation.html and https://www.census.gov/newsroom/press-kits/2023/acs-5-year.html, as well as in the American Community Survey and Puerto Rico Community Survey 2022 Subject Definitions (https://www2.census.gov/programs-surveys/acs/tech_docs/subject_definitions/2022_ACSSubjectDefinitions.pdf). 

5. Margin of error: ACS estimates have margins of error (MOE). Some custom measures were created by aggregating published estimates; the MOEs were derived from published MOEs and may differ from other data products. MOEs were calculated using the methods published in Chapters 7 and 8 of Understanding and Using American Community Survey Data: What All Data Users Need to Know (https://www.census.gov/content/dam/Census/library/publications/2020/acs/acs_general_handbook_2020.pdf). 

Refer to Appendix A for information about how the derived MOEs were calculated and how to calculate MOEs for custom aggregate estimates. 

6. Census operational variables: Calculation of the 2020 Census operations-based variables (including the response and return rates) and of the right-side variables in the LRS model relies on Census-internal paradata. Refer to Appendix B for the response and return rates, Appendix F for the LRS model, and Appendix G for the contact strategy variables.

7. Geographic data vintage: The geographic vintage of the tracts and block groups in the 2024 PDB data files are based on the 2020 Census geographic delineations and updated for the 2022 ACS. More information about geographic variables can be found at https://www.census.gov/programs-surveys/geography/about/glossary.html. A note regarding these changes is given in Appendix D.

8. Flags: Observations where Flag = 1 (Varnum BG 9, Varnum Tr 8) indicate tracts and their containing block group whose surface area consists only of water. These tracts contain just one block group and are generally deemed uninhabitable. Observations where the block group is at least partially on land will have Flag = 0. In almost all cases, water-only block groups have a 2020 Census total population equal to 0.[footnoteRef:11] However, due to the nature of the ACS estimates, these block groups may report non-zero populations. [11:  2020 Census counts, percentages, and geography-related values reported in the PDB data files are consistent with those reported in other 2020 Census data products, including the Redistricting Data (P.L. 94-171) Summary Files and the Demographic and Housing Characteristics File (DHC).] 


9. Variable types: PDB variables are categorized into one of 26 types described in Table 1:

[bookmark: _Hlk216075942]Table 1. Variable Types in the 2024 PDB
	Variable Type
	Description
	Count

	Geography unit identifier
	A word, string of words, or text-encoded numeral string that serves as a label for a geographic unit (area).
	9

	Geography indicator
	A numerical (1 or 0) classifier of a block group's or tract's topography as water-only or not water-only.
	1

	Geography count
	A count of defined sub-units within a given block group or tract.
	3

	Population count
	An estimated or tabulated count of persons, of all kinds or of kinds meeting exclusive criteria, within a block group or tract.
	72

	Population count MOE
	An estimate of the margin of error for estimated population counts.
	49

	Calculated percentage
	A percentage of the total count or of the criteria-defined sub-count, estimated or tabulated, derived from provided ACS 5-year data or from 2020 Census data, of persons or housing units within a block group or tract that is formed by another defined count, estimated or tabulated, of persons, households, or housing units.
	127

	Calculated percentage MOE
	An estimate of the margin of error for estimated calculated percentages.
	95

	Derived household count
	Within a block group or tract, an estimated count of households or families, not provided directly by ACS data releases but computed using existing, publicly available ACS 5-year data.
	4

	Derived household count MOE
	An estimate of the margin of error for derived household counts.
	4


Table 1. Variable Types in the 2024 PDB, Continued
	Variable Type
	Description
	Count

	Derived housing unit count
	Within a block group or tract, an estimated count of housing units, not provided directly by ACS data releases but computed using existing, publicly available ACS 5-year data.
	5

	Derived housing unit count MOE
	An estimate of the margin of error for derived housing unit counts.
	5

	Derived population count
	Within a block group or tract, an estimated count of persons, not provided by ACS data releases but computed using existing, publicly available ACS 5-year data.
	26

	Derived population count MOE
	An estimate of the margin of error for derived population counts.
	26

	Derived measure of centrality
	An estimated or tabulated mean, a statistic derived from ACS 5-year provided data or a parameter derived from 2020 Census data, of persons, income, or house value per occupied housing unit, within a block group or tract.
	4

	Derived measure of centrality MOE
	An estimate of the margin of error for an estimated calculated measure of centrality.
	3

	Measure of aggregation
	A non-count variable estimated total (as of the 2024 PDB, household income and aggregate house value are the sole variables), within the block group or tract.
	2

	Measure of aggregation MOE
	An estimate of the margin of error for a measure of aggregation.
	2

	Measure of centrality
	A non-count variable estimated median (as of the 2024 PDB, household income and person age are the sole variables), within the block group or tract.
	7

	Measure of centrality MOE
	An estimate of the margin of error for a measure of centrality.
	7

	Housing unit count
	An ACS-estimated or 2020 Census-tabulated count of housing units, of all kinds or of kinds meeting exclusive criteria, in the block group or tract.
	13

	Housing unit count MOE
	An estimate of the margin of error for an estimated housing unit count.
	8

	Household count
	An ACS-estimated or 2020 Census-tabulated count of households, of kinds meeting exclusive criteria, in the block group or tract.
	24

	Household count MOE
	An estimate of the margin of error for an estimated household count.
	17

	Operational
	A tabulated or estimated count, rate, or percentage of housing units meeting criteria as defined and collected 2020 Census or 2018-2022 ACS 5-year paradata.
	26

	Operational MOE
	An estimate of the margin of error for an estimated operational variable (as of the 2024 PDB, the ACS self-response rate is the sole variable).
	1

	Modeled estimate
	An estimated quantity derived from a statistical model (as of the 2024 PDB, the sole modeled estimate variable is the Low Response Score (LRS)).
	1
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[bookmark: _Toc205193791][bookmark: _Toc208468279]Appendix A. Margin of Error Calculations and Nonsampling Error

The margin of error (MOE) is the measure of the magnitude of sampling error provided with all published ACS estimates. The ACS publishes MOEs at a 90 percent confidence level. The MOE is important because it helps data users draw conclusions about the reliability of the data. We caution users against taking any estimate with a large MOE as absolute when making decisions about individual block groups and tracts. However, we make these data available so users can sum or recalculate estimates for higher levels of geography, which may be useful for planning and operational activities for censuses and surveys. Data users should note the limitations of the estimates for those who may be using the data for decision-making purposes.

The MOE can be used to make comparisons between units. Small differences between two estimates may not be statistically significant if the confidence intervals of those estimates overlap. However, the Census Bureau cautions data users against relying on overlapping confidence intervals as a test for statistical significance as this method will not always produce accurate results. Instead, the Census Bureau recommends following the instructions for conducting statistical significance tests in Chapter 7 of Understanding and Using American Community Survey Data: What All Data Users Need to Know (https://www.census.gov/content/dam/Census/library/publications/2020/acs/acs_general_handbook_2020_ch07.pdf). 

Data users may prefer to calculate new percentages, proportions, or ratios from published ACS data as well as construct custom ACS estimates by aggregating geographic areas or population subgroups. In such cases, the data user will need to calculate the MOE if it is not already published by the ACS. There are various accepted formulas for calculating the MOE. An advisory group for the development of the PDB data files decided to use the formulas for calculating MOEs from grouped summary data described in Chapter 8 of Understanding and Using American Community Survey Data: What All Data Users Need to Know (https://www.census.gov/content/dam/Census/library/publications/2020/acs/acs_general_handbook_2020_ch08.pdf). 

The coefficient of variation (CV) measures the relative amount of sampling error that is associated with a sample estimate. The CV is calculated as the ratio of the standard error for an estimate to the estimate itself and is usually expressed as a percentage. A large CV suggests the estimate has a large amount of sampling error and is not very reliable. Generally, small sample sizes are prone to large MOEs, which in turn lead to larger CVs.

[bookmark: _Hlk162000792]The MOE, confidence interval, and CV do not tell us about the magnitude of nonsampling errors. To learn more about nonsampling error in the ACS, please refer to the section titled “Control of Nonsampling Error” in American Community Survey Multiyear Accuracy of the Data (5-year 2018-2022), (https://www2.census.gov/programs-surveys/acs/tech_docs/accuracy/MultiyearACSAccuracyofData2022.pdf).
64

[bookmark: Appendix_B._Calculating_Response_Rates][bookmark: _bookmark6][bookmark: _Toc383615876]
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[bookmark: _Toc205193792][bookmark: _Toc208468280][bookmark: _Hlk164930329]Appendix B. Data Collection Self-Response Rates and Return Rates
[bookmark: _Hlk208401296]The PDB data files include ten 2020 Census data collection rates, which include five response rates and five return rates for each block group and tract. Due to user and stakeholder feedback, the Census Bureau updated some of the 2020 Census operational statistics that were on the 2023 PDB for the 2024 PDB release. The primary change is that the pre-Nonresponse Followup (NRFU) vacant housing unit count (vacants_pre_NRFU_CEN_2020) was updated with a new calculation and is now labeled as the Self-Response Eligible (SRE) vacant housing unit count (vacants_sre_cen_2020). While the pre-NRFU vacants did not require noise infusion to protect against disclosure, the Self-Response Eligible vacants required some noise infusion (approximately ± three housing units at the block group level) in the estimate to protect the occupied housing units. Noise infusion means deliberately adding a small amount of random “fuzz” to data so individual people or items cannot be identified, while the overall patterns stay the same. Depending on the level of geography, the median change on the return rates is between 0.2 to 0.3 of a percentage point relative to return rates without noise. This impacts the calculation of the operational statistics variables listed in Table B-1. 

Table B-1. New and Revised Operational Statistics for the 2024 PDB Release
	VALID_HU_COUNT_CEN_2020

	VACANTS_SRE_CEN_2020

	DELETES_SRE_CEN_2020

	RETURN_RATE_CEN_2020

	INTERNET_RETURN_RATE_CEN_2020

	PAPER_RETURN_RATE_CEN_2020

	PHONE_RETURN_RATE_CEN_2020

	BILQ_RETURN_RATE_CEN_2020

	LRS_MODEL_UNIV



The 2020 Census-based LRS model uses the revised version of the 2020 Census return rate (RETURN_RATE_CEN_2020). Rate calculations are described below.

Self-Response Rates: The self-response rate reflects the percent of housing units in a block group or tract that provided a sufficient internet, paper, or phone response. 





The numerator is the number of unduplicated sufficient responses. The criteria are defined by the Census Bureau and considered confidential. The denominator is the number of housing units in the Self Response (SR) and Update Leave (UL) enumeration areas, including those that were later identified as vacant, deleted, or undeliverable-as-addressed (UAA) prior to the NRFU operation.[footnoteRef:12] In addition to the total self-response rate, the PDB includes self-response rates for internet, paper, telephone, and bilingual questionnaires. [12:  For more information on enumeration areas, please see the 2020 Census Self-Response and Return Rates Assessment.] 


Return rates: For a given block group or tract, the return rate reflects the percent of occupied housing units providing a sufficient internet, paper, or phone response. 





The numerator is the number of unduplicated sufficient responses. The criteria are defined by the Census Bureau and considered confidential. The denominator is the number of occupied housing units in SR and UL enumerations areas, excluding those that might have been later identified as vacant (housing units with zero persons counted), deleted, or UAA prior to the NRFU operation. In addition to the total return rate, the PDB includes return rates for internet, paper, telephone, and bilingual questionnaires.

Block groups and tracts with zero housing units eligible for self-response will have missing values for the operational statistics variables. These cases are noted by the indicator variable OPSTAT_UNIV_CEN_2020 = 0.
[bookmark: Appendix_C._Key_Estimates_of_the_Plannin][bookmark: _Toc205193793][bookmark: _Toc208468281]Appendix C. Key Estimates of the Planning Database

Twenty variables were identified as key estimates of the 2024 PDB. To assess the quality of these estimates, the median coefficient of variation and the median item nonresponse rate, or median item missing rate, were calculated and are presented in Table C-1 below. Of the 20 variables on the block group data file, 9 have a median coefficient of variation below 30, and all but two variables have a median item missing rate below 30. For the tract data file, 13 variables have a median coefficient of variation below 30, and all but one variable have a median item missing rate below 30.
Table C-1. Key Estimates of the Planning Database
	Variable Name
	Definition
	Block Groups
	Tracts

	
	
	Median Coefficient of Variation
	Median 
Item 
Missing 
Rate
	Median Coefficient of Variation
	Median 
Item 
Missing 
Rate

	College_ACS_18_22
	ACS estimated count of persons ages 25 years or over in the block group or tract who have a bachelor's degree or higher credential.
	29.51
	6.64
	16.90
	7.55

	Prs_Blw_Pov_Lev_ACS_18_22
	ACS estimated count in the block group or tract of persons classified as below the poverty level given these persons' total family or household income within the last year, and given, for persons in families, family size and family composition.
	54.38
	*
	33.91
	*

	MrdCple_Fmly_HHD_ACS_18_22
	ACS estimated count of households in the block group or tract where the householder and the householder's spouse are listed as members of the same household.
	26.19
	*
	13.83
	*

	NonFamily_HHD_ACS_18_22
	ACS estimated count of households in the block group or tract where the householder lives alone or only with persons unrelated by birth, marriage, or adoption.
	33.34
	*
	18.46
	*

	Sngl_Prns_HHD_ACS_18_22
	ACS estimated count of households in the block group or tract where the householder lives alone.
	37.11
	*
	20.86
	*

	Rel_Child_Under_6_ACS_18_22
	ACS estimated count of families, which is the same as the ACS estimated count of family households, with related children under 6 years old, in the block group or tract.
	57.75
	*
	33.92
	*

	Med_HHD_Inc_ACS_18_22
	ACS estimate of the median household income in the tract.
	N/A
	N/A
	12.29
	36.40

	Med_HHD_Inc_BG_ACS_18_22
	ACS estimate of the median household income in the block group.
	19.81
	36.20
	N/A
	N/A

	Med_HHD_Inc_TR_ACS_18_22
	ACS estimate of the median household income for the tract in which the block group situates.

	
	11.98
	36.40

	N/A
	N/A

	Renter_Occp_HU_ACS_18_22
	ACS estimated count of housing units occupied by persons who are not owners of the units, and who may or may not pay rent on the units they occupy, in the block group or tract.
	37.14
	0.00
	19.91
	1.27

	Owner_Occp_HU_ACS_18_22
	ACS estimated count of housing units occupied by at least one owner or co-owner, in the block group or tract.
	20.90
	0.00
	10.83
	1.27

	Single_Unit_ACS_18_22
	ACS estimated count of housing units that exist as the sole housing unit in the building or structure, in the block group or tract.
	19.68
	0.00
	9.95
	1.03

	MLT_U2_9_STRC_ACS_18_22
	ACS estimated count of housing units that exist in a building or structure that contains at least 2 and as many as 9 housing units, in the block group or tract. 
	54.18
	0.00
	35.92
	1.03

	MLT_U10p_ACS_18_22
	ACS estimated count of housing units that exist in a building or structure that contains at least 10 housing units, in the block group or tract.
	49.42
	0.00
	36.77
	1.03

	Med_House_Value_ACS_18_22
	The ACS estimate of the tract median of the estimates given by ACS respondents of the amount the owned housing unit, occupied or vacant, would sell for.
	N/A
	N/A
	6.68
	 9.72

	Med_House_Value_BG_ACS_18_22
	The ACS estimate of the block group median of the estimates given by ACS respondents of the amount the owned housing unit, occupied or vacant, would sell for.
	9.62
	8.15
	N/A
	N/A

	Med_House_Value_TR_ACS_18_22
	The ACS estimate of the median of the estimates given by ACS respondents of the amount the owned housing unit, occupied or vacant, would sell for, for the tract in which the block group situates.
	6.52
	9.72
	N/A
	N/A

	Civ_labor_16plus_ACS_18_22
	ACS estimated count of persons in the tract who are civilians ages 16 years or over and who are in the labor force.
	N/A
	N/A
	10.61
	*

	Civ_emp_16plus_ACS_18_22
	ACS estimated count of persons in the tract who are civilians ages 16 years or over and who are employed.
	N/A
	N/A
	10.79
	*

	One_Health_Ins_ACS_18_22

	ACS estimated count of persons in the block group or tract who indicate possession of just one of the eight types of health insurance coverage listed in the ACS instrument.
	18.29
	**
	9.48
	17.40

	Two_Plus_Health_Ins_ACS_18_22

	ACS estimated count of persons in the block group or tract who indicate possession of two or more of the eight types of health insurance coverage listed in the ACS instrument.
	32.91
	**
	18.53
	17.40

	No_Health_Ins_ACS_18_22

	ACS estimated count of persons in the block group or tract who indicate possession of no health insurance coverage—i.e., the estimated count of persons in the block group who indicate possession of none of the eight types of health insurance coverage listed in the ACS instrument.
	55.26
	**
	34.11
	17.40

	NH_Multi_Races_ACS_18_22
	ACS estimated count of persons in the block group or tract whose race identification includes two or more race categories and who identify as not Hispanic or Latino. 
	74.30
	0.00
	51.36
	0.82

	Educ_Grade6orLess_ACS_18_22
	ACS estimated count of persons in the block group or tract who are ages 25 years or over and whose educational attainment is no higher than the level of grade 6.
	86.84
	6.64
	62.43
	7.55



* No item missing rate could be calculated directly for these estimates. These items are composed of multiple questions from the ACS. We examined the item missing rate of questions that compose these estimates (age, sex, relationship, marital status); all are below 2.00 except for marital status, which lies at 4.75.

** No allocations or imputations for missing values were calculated for these estimates at the block group level.

N/A Variable not on data file.
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[bookmark: Appendix_D._Changes_to_Geography][bookmark: _Toc205193794][bookmark: _Toc208468282]Appendix D. Changes to Geography

[bookmark: _Hlk129938027]Geographic codes, names, and delineations used for the decennial census and ACS can change over time. Generally, major changes to geographic boundaries are made during a decennial census, but geographic boundary corrections, boundary changes, and code changes may occur between censuses. 

In 2022, the Census Bureau replaced counties with planning regions for Connecticut. The 2020 census tracts nest within the new planning region boundaries. An exception is the 2020 tract 09001990000, which now appears as two tracts, 09120990000 and 09190990000, each containing one block group. Because of this, the 2024 PDB has one more tract and block group than reported in the 2023 PDB. These are water-only tracts with zero population.

Table D-1 below presents the 2020 Census population and housing unit count for the planning regions. 

Table D-1. 2020 Census Population and Housing Counts in the Connecticut Planning Regions
	Planning Region
	2020 Census

	
	Population
	Housing Units

	Capitol
	976,248
	414,084

	Greater Bridgeport
	325,778
	125,332

	Lower Connecticut River Valley
	174,225
	82,497

	Naugatuck Valley
	450,376
	191,376

	Northeastern Connecticut
	95,348
	41,439

	Northwest Hills
	112,503
	55,478

	South Central Connecticut
	570,487
	246,044

	Southeastern Connecticut
	280,430
	125,183

	Western Connecticut
	620,549
	248,764



Source: Federal Register, Vol. 87, No. 108, Monday, June 6, 2022, Notices, 
https://www.federalregister.gov/documents/2022/06/06/2022-12063/change-to-county-equivalents-in-the-state-of-connecticut.


The new planning regions and historical county boundaries are illustrated in Figure D-1 on the next page.









Figure D-1. Connecticut Planning Regions and Connecticut Counties

[image: Map
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[bookmark: _Hlk194590444]Source: U.S. Census Bureau, Reproduced from Federal Register, Vol. 87, No. 108, Monday, June 6, 2022, Notices, https://www.federalregister.gov/documents/2022/06/06/2022-12063/change-to-county-equivalents-in-the-state-of-connecticut. 















[bookmark: _Toc205193795][bookmark: _Toc208468283]Appendix E. Changes to American Community Survey Variables 

[bookmark: _Hlk202271954]The American Community Survey (ACS) variable names and definitions may change over time. The Census Bureau may provide new variables or data tables in the latest ACS 5-year releases. 

We note the following changes between the 2023 and 2024 PDB data files:

· The dollar value for owner-occupied housing units in ACS Detailed Tables B25077 and B25082 now reflect an inflation adjustment “to the current year’s dollars.”[footnoteRef:13]  The following variables have been updated:Med_House_Value_ACS_18_22, Med_House_Value_ACSMOE_18_22, Med_House_Value_BG_ACS_18_22, Med_House_Value_BG_ACSMOE_18_22, Med_House_Value_TR_ACS_18_22, Med_House_Value_TR_ACSMOE_18_22, 
Aggr_House _Value_ACS_18_22, and Aggr_House_Value_ACSMOE_18_22.  [13:  For a full description of changes to the 2018-2022 ACS 5-year tables, please refer to the technical documentation located at https://www.census.gov/programs-surveys/acs/technical-documentation/table-and-geography-changes/2022/5-year.html.] 

· [bookmark: _Hlk202333719]The period for when the householder of a renter or owner-occupied housing unit moved has been updated in ACS Detailed Table B25038 to include: “Moved in 2021 or later,” “Moved in 2018 to 2020”, and “Moved in 2010 to 2017”. The following variables have been updated:
HHD_Moved_in_ACS_18_22, HHD_Moved_in_ACSMOE_18_22, pct_HHD_Moved_in_ACS_18_22, pct_HHD_Moved_in_ACSMOE_18_22. 










[bookmark: _Hlk204855871][bookmark: _Toc205193796]
[bookmark: _Toc208468284]Appendix F. Low Response Score 

The Low Response Score (LRS) was originally developed after the 2010 Census to use key demographic, socioeconomic, and housing characteristic data to predict which census tracts and block groups have a high likelihood of housing units[footnoteRef:14] not self-responding to a future decennial census. The LRS was derived from an ordinary least squares (OLS) regression model consisting of 25 predictors based on publicly available aggregated characteristics from the decennial census and the American Community Survey (ACS) 5-year file. The model regressed a dependent variable based upon the 2010 Census mail return rate onto the set of predictor variables and was fit separately at the tract and block group levels, allowing for a tailored metric for the geographic specificity required by the user. An LRS value ranges from 0 to 100 and is interpreted as the percentage of housing units in the tract or block group that is predicted to not self-respond to an upcoming decennial census.  [14:  Enumeration of populations living in group quarters are subject to different response procedures and are not the focus of the LRS.] 


The LRS was first introduced in the 2012 PDB and was based on the 2010 Census. With each release, the predicted values are updated with information from the latest 5-year ACS. The 2021 PDB was the last iteration with the 2010-based LRS. Census Bureau researchers have explored several new features to include in a 2020-based LRS model. The 2024 PDB is the first to include the 2020-based LRS. This iteration is an intermediate LRS that incorporated easy-to-implement modifications. More extensive modifications to the LRS model are planned for later PDB releases.

The LRS model in the 2024 PDB has the following differences from the previous LRS:

· The model is fit only to data from the 2020 Census. The model includes the percent of the population in group quarters, which was not used in the 2010-based LRS. 
· Predictors from the ACS are still being evaluated for inclusion in the 2020-based LRS model. Of the 25 main-effect predictors in the 2010-based LRS model, nine were excluded as there were no Census-based counterparts to replace the ACS-based predictors.
· The response variable is based on the 2020 Census Return Rate, which encompasses all self-administered response modes (paper, telephone, and Internet). This is a chief difference from the 2010 Census in which mailed paper questionnaires were the sole self-response mode.
· Prior to model fitting, the response variable (= 100 percent – Return Rate) was transformed with a probit link function. An inverse-probit link function was used to transform the fitted and predicted LRS values from the OLS model to be between 0 and 100 percent. The 2010-based model was prone to producing LRS values outside of these bounds due to the nature of linear regression, which caused biased results. Implausible values had to be recoded to 0 or 100 percent.
· Two variables describing the percent distribution of contact strategies ascribed to housing units (pct_TEA1_IF and pct_TEA1_IC) are main-effect predictors in the revised LRS model.
· The revised LRS model takes regional variation into account using U.S. state indicator flags (value of State X flag = 1 if tract/BG is contained in State X, and value = 0 otherwise) and interaction terms between the state indicator flags and each of the main-effect predictors.

Table F-1 identifies the main-effect predictors that inform the revised LRS. The predictors are included as variables on the PDB data files. A future Census Bureau working paper will present more details about the latest LRS model, including its development and analysis results.

Table F-1. PDB Variables Used in the Revised LRS Models
	[bookmark: _Hlk208402328]Varnum
	Variable Name
	Transformation

	Block Group
	Tract
	
	

	355
	501
	avg_Tot_Prns_in_HHD_CEN_2020
	Log

	347
	493
	pct_Female_No_SP_CEN_2020
	Logit

	315
	461
	pct_Tot_GQ_CEN_2020
	Logit

	294
	430
	pct_Hispanic_CEN_2020
	Logit

	325
	471
	pct_Males_CEN_2020
	Identity (none)

	343
	489
	pct_MrdCple_HHD_CEN_2020
	Logit

	298
	444
	pct_NH_Blk_alone_CEN_2020
	Logit

	296
	442
	pct_NH_White_alone_CEN_2020
	Logit

	333
	479
	pct_Pop_18_24_CEN_2020
	Square root

	335
	481
	pct_Pop_25_44_CEN_2020
	Logit

	337
	483
	pct_Pop_45_64_CEN_2020
	Logit

	331
	477
	pct_Pop_5_17_CEN_2020
	Logit

	339
	485
	pct_Pop_65plus_CEN_2020
	Square root

	357
	503
	pct_Renter_Occp_HU_CEN_2020
	Logit

	351
	497
	pct_Sngl_Prns_HHD_CEN_2020
	Square root

	369
	515
	pct_TEA1_IC
	Logit

	368
	514
	pct_TEA1_IF
	Logit

	313
	459
	pct_Vacant_Units_CEN_2020
	Log

	292, 10
	438, 10
	POPDENSITY = (Tot_Population_CEN_2020 / LAND_AREA)
	Log


[bookmark: _Toc205193797]
[bookmark: _Toc208468285]Appendix G. 2020 Census Contact Strategy Variables

Households can respond to the 2020 Census online, by telephone, or by mail. Housing units were assigned to one of two contact strategies based on characteristics about the census tract: Internet First or Internet Choice. The Internet First strategy sends information to select housing units about completing their census form online first without offering other options. The Internet Choice strategy mails a paper questionnaire to select housing units with the option to complete the form online or by phone. Contact strategy was determined at the tract level. The same contact strategy applied to all housing units in a given tract. The Type of Enumeration Area (TEA) was a key part of the assignment process. Tracts, either in whole or in part, were designated as TEA 1 (Self Response) or TEA 6 (Update Leave). All TEA 6 areas were designated as Internet Choice. TEA 1 areas can be designated either as Internet First or Internet Choice based on the characteristics of the tract.

The researchers developing the 2020-based LRS model posited that the contact strategy may influence the mode and likelihood of self-response. Regression models yielded improved results when contact strategy information was included as predictors in the model. Starting with the 2024 PDB, the 2020 Census-based contact strategy variables are included for the LRS predictions.

Three variables represent the number of housing units assigned to one of the three classifications: TEA 1 Internet First (HU_TEA1_IF), TEA 1 Internet Choice (HU_TEA1_IC), or TEA 6 (HU_TEA6). Two more variables represent the percentage of all housing units for TEA1 by contact strategy: TEA 1 Internet First (pct_TEA1_IC) and TEA 1 Internet Choice (pct_TEA1_IF).

The 2020 Census contact strategy was assigned according to 2010 Census tabulation geographies. Therefore, tracts and block groups often do not align with the PDB, which is based on the 2020 Census tabulation geographies. Hence, many tracts and block groups in the PDB files may have housing units with more than one contact strategy.

image1.png
'WINDHAM

Northeastern
Connecticut

TOLLAND

Capitol
HARTFORD

Southeastern

Lower
c‘.mne“ml' Connecticut
RiverValley

NEW LONDON

MIDDLESEX

Western
Connecticut

FAIRFIELD

[ 2020 COUNTY BOUNDARY
I 2022 Planning Region




