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OVERVIEW OF PUMS USAGE BY TRANSPORTATION PLANNERS 

Today’s Discussion 

 Very Brief Overview of The Census Public Use Microdata Sample (PUMS) 

 Findings of the Synthesis of Practice  

 User and Non-User Perspectives 

 Types of PUMS Analyses 



OVERVIEW OF PUMS 
  



NATURE OF PUMS DATA 

ACS Data Files 

 Summary tables of collected ACS data designed by 

analysts 

 Basic, most-commonly needed variable tabulations 

available at detailed geographic delineations 

 Fixed content and time-frame 

 CTPP provides extended summary tables 

ACS PUMS Microdata 

 Sample of ACS household and person data records 

 Enables users to develop custom tabulations and 

analyses 

 More difficult to use - Requires users to process files 

 Larger geographic delineation only 

 



PUMS PRECISION AND ACCURACY 

 Sample of ACS records  

 (About 2/3rds of data records) 

 Reduced precision / larger margins-of-error 

 PUMS specific edits to maintain confidentiality 

 Re-weighting 

 New top- and bottom-coding 

 Data swapping 

 Restricted to PUMA geographic delineation 

 Contiguous areas with populations of more than 100,000, nested within states, built up from county and tract definitions 

 Defined by the Census Bureau and State Data Centers 

 University of Missouri’s MABLE/Geocorr provides geographic correspondences 



CENSUS PUMA GEOGRAPHY 



CENSUS PUMA GEOGRAPHY 



CENSUS PUMA GEOGRAPHY 



OBTAINING PUMS DATA 

 Census Bureau 1-Year and 5-Year CSV and SAS Files 

 ACS Website 

 American Fact Finder 

 DataFerrett 

 FTP 

 IPUMS 



CENSUS PUMS DOCUMENTATION 

https://www.census.gov/programs-surveys/acs/data/pums.html 



PUMS USAGE SYNTHESIS PROJECT 
  



USAGE OF PUMS DATA BY TRANSPORTATION PLANNERS 

 Synthesis of practice describing how transportation planners use PUMS data 

 Review of published and unpublished documentation on PUMS usage by transportation planners 

 In-depth interviews with transportation planners that use PUMS data 

 Web-based survey scan of Census data users within transportation agencies 

 NCHRP Synthesis 434 



WEB-BASED SURVEY SAMPLE AND RESPONSE 

Agency Type Total Agencies Sample Agencies Completed Surveys Response Rate 

State DOTs 52 52 37 71% 

Large MPOs 42 42 23 55% 

Small/Medium MPOs 339 75 25 33% 

Total 433 169 85 50% 



USAGE OF CENSUS PUMS DATA BY TRANSPORTATION PLANNING 

AGENCIES 
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PUMS DATA USAGE BY AGENCY TYPE 

State DOTs Larger MPOs Smaller MPOs Academic 

Researchers 

Travel Demand 

Modeling ◉◉◉ ◉◉◉ ◉◉ ◉ 
Travel Surveys 

◉◉◉ ◉◉◉ ◉ ◉ 
Synthetic 

Population 

Microsimulation 

◉◉ ◉◉◉ ◉ ◉◉◉ 

Custom 

Tabulations ◉ ◉◉ ◉ ◉◉◉ 



MOST COMMON REASONS FOR NOT USING PUMS DATA 

 Agencies asked if the following reasons applied (Multiple choices): 

 Not completely aware of what the PUMS data are - (44% of agencies) 

 No need for PUMS given availability of other data sources – (48% of agencies)  

 Lack technical knowledge and/or time needed to use PUMS – (22% of agencies) 

 Not satisfied with PUMS geographic area sizes – (7% of agencies) 

 Software and computing limitations - (0% of agencies) 

 Not satisfied with PUMS data quality and consistency – (0% of agencies) 

 Not satisfied with PUMS weighting and sampling – (0% of agencies) 

 Not satisfied with PUMS workplace location / commuting – (0% of agencies) 



DATA USERS’ RATINGS OF PUMS CHARACTERISTICS 
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DATA USERS’ RATINGS OF PUMS CHARACTERISTICS 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

PUMS Sample Sizes

PUMS Geographic Definitions

PUMS Data Disclosure Avoidance Procedures

PUMS Commuting and Workplace Data

PUMS Data User Ratings 

Excellent Good Fair Poor



TYPES OF TRANSPORTATION PLANNING ANALYSES 

BEING CONDUCTED WITH PUMS DATA 
  



CROSS-TABULATIONS OF CENSUS VARIABLES 
Tabulations Not Readily Available From ACS Tables Or CTPP 

Poverty 

Disability 

Age 

Race 



CROSS-TABULATIONS OF CENSUS VARIABLES 
Tabulations With More Frequency Than CTPP 

Time 

CTPP CTPP 

PUMS Data based tables 



DISAGGREGATE STATISTICAL ANALYSES 

 Regression Models 

 Correlation Analyses 

 Discrete Choice Models 

Υ = 𝛽0 + 𝛽1Χ1 + 𝛽2Χ2 + 𝛽3Χ3 +⋯+ 𝛽𝜌Χ𝜌 + 𝜖 
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COMPARISONS OF DIFFERENT REGIONS 



COMPARISONS OVER TIME 



VALIDATION OF OTHER DATA SOURCES 



PUMS DATA FOR CUSTOM CROSS-TABULATIONS AND SUMMARIES 

 Transportation Profiles 

 Research on Gender and Transportation 

 Research on Immigration and Transportation 

 Analyses of Jobs Access 

 Analyses of Land Use Policies 



PUMS DATA TO SUPPORT TRAVEL SURVEYS 

 Sample Planning 

 Survey Weighting 

 Survey Validation 



PUMS DATA TO SUPPORT TRAVEL DEMAND MODELING 

 Traditional Travel Model Calibration 

 Household Characteristics Model Development 

 Vehicle Availability Model Development 

 Internal-External Model Development 

 Support Specialized Demand Modeling Applications 

 Land-use & Residential Choice Modeling 

 Vehicle Emissions Modeling 

 Travel Market Segmentation Modeling 

 Support Population Microsimulation 

 Activity Based Models 

 Integrated Land Use Models 

 Travel Data Simulation 



QUESTIONS? 


