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LEARNING OBJECTIVES
1. Learn how PUMS fits into the overall 

U.S. Census strategy. 

2. Identify data available in PUMS.

3. Understand how to calculate 

estimates using PUMS data.



Kansas Health Institute 3

WHAT IS PUMS?
• Public Use Microdata Sample (PUMS)

• A set of un-tabulated records about 

individual people or housing units from 

the American Community Survey (ACS)

• Part of the larger U.S. Census: sample 

of a sample
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CENSUS OF POPULATION 

AND HOUSING

American Community Survey (PUMS)

Current Population Survey

American Housing Survey

Public Use 
vs. 

Restricted 
Use
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CENSUS, ACS AND PUMS

Decennial Census

Annual ACS

PUMS
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PURPOSE OF DATA
Decennial Census Annual ACS PUMS 

Purpose • Measure total 
population
demographics

• Track national changes
• Support national-level 

decision-making
• Determine number of 

congressional seats

• Measure population 
characteristics not in 
Census

• Track community 
changes

• Support community-
level decision-
making

• Updates census-level 
data

• Subset of ACS 
data

• Provides public
use data for 
researchers and 
students
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DATA METHODOLOGY
Decennial Census Annual ACS PUMS 

Collection Every 10 years Annual Same as ACS

Process Master Address File Master Address File + 
Updates

Same as ACS

Sampling Unit Housing Unit Housing Unit Same as ACS

Target Sample 100% 2.5% 1%

Response Rate 67.4% 98% Same as ACS

Data Aggregate Aggregate Microdata
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PUMS: AGGREGATE VS. 

MICRODATA
Aggregate Microdata

• Summary

• Full/large sample

• Fixed content

• Uncensored (All Data)

• Public focused

• Individual Responses

• Smaller sample

• Customizable

• Protected (Censored & 
Top/bottom-coded)

• Researcher focused
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PUMS VARIABLES
Housing (90)

• Household status

• Household members

• House features (rooms/ 
appliances/fixtures)

• Ownership status

• Mortgage/rent/taxes

• Technology

Population (125)

• Citizenship

• Employment

• Income (all types)

• Abilities/disabilities

• Transportation

• Insurance

• Education
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PUMS VARIABLES

Geography (3)

• Division/region

• State

• Public use Microdata
area (PUMA)

Weights

• Person weights

• Household weights
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PUMS FILES 
1 Year 3 Years* 5 Years 

Population Limits 65,000+ 20,000+ All Areas

Reliability Lowest Medium Highest

Recentness Most Current Current Least Current

Release Dates 2005–Present 2007–2013 2009–Present

Appropriateness – Analyzing large 
populations

– Timeliness is 
important

Analyzing smaller 
populations or 

geographies

– Precision is more 
important than 

current data

– Small populations

* Eliminated in 2015
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CALCULATING ESTIMATES
• Estimation of Characteristics

– Add weights of person or housing units that have character 

of interest

– Ex. Total number of female teachers in Kansas

Add weights of all female persons in Kansas who are 

teachers. 

෍

𝑖=1

𝑛

𝐹𝑇𝑤
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• Estimates of Proportion
– Divide weighted estimate by weighted base

– Divide the weighted estimate of female Kansas teachers by 

the weighted estimate of all Kansas teachers

σ𝑖=1
𝑛 𝐹𝑇𝑤

σ𝑖=1
𝑛 𝑇𝑤

CALCULATING ESTIMATES



Research Questions
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LEARNING OBJECTIVES 
1. Learn how to develop good research 

questions.

2. Understand how to build a research 

plan/proposal. 

3. Practice using PUMS data to create 

and answer research questions.
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Most difficult part of conducting research

• Characteristics of good research 

questions

• Common pitfalls when developing 

questions

• Designing research projects

DEVELOPING RESEARCH 

QUESTIONS
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• Based on theory and/or a strategy

– Ex. Grounded theory or strategic initiative

• Measureable

• Testable

• Achievable

• Ethical

RESEARCH QUESTIONS 

AIMS
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COMMON PITFALLS
#1. Sequence of Events



Kansas Health Institute 19

• Starting with a data set and then developing a question
– Limiting analysis to available variables

• Example: Measuring availability of mental health 

services
– Could proxy with insurance as availability (PUMS), better to use 

supporting dataset with mental health resource data (SAMHSA)

– Reduced-form models: usually less accurate unless using causal

model to control for unmeasured variance

COMMON PITFALLS
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COMMON PITFALLS
#2. Too Broad of a question 
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• Unfocused question

– Broad scope of literature to review

– Many outcomes and covariates to select

– Project duration

COMMON PITFALLS
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• Example: How does income impact health?

– Conceptual model problems

• Which income and health measurements 

should be used?

• Do selected measurements comprehensively 

or partially reflect health and income?

• What unobserved variance do we need to 

account for?

COMMON PITFALLS
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COMMON PITFALLS
#3. Too narrow of a question 
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• Sample size problems

– Protected, top or bottom coded out

– Need to group in larger categories

• Coding race to black/white/other due to small 

numbers of other races in a sample

COMMON PITFALLS
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• Example: Are American Indian (AI) grandparents as 

caregiver households more likely to not have 

refrigerators than non-grandparents as caregiver 

households?

– Sample size: Weighting could eliminate AI in some 

population samples

– Measurement: Refrigerators common, bundle in other 

physical housing characteristics for analysis

COMMON PITFALLS
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• Descriptive

– Exploratory, grounded theory

• Hypothesis Testing

– Conceptual model and testing plan

• Causal

– Panel data, RCT, IV, or Diff-in-diff model

QUESTION DESIGN
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• Profile of a group

– Group characteristics and demographics

• Groundwork for further research

– We know how many Kansas teachers are female: 

More Kansas teachers are female than male.

• Hypothesis testing, H0 vs. H1

• Not a causal framework

DESCRIPTIVE
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• Example: Economic profile of two-income 

households in Douglas County.

– Report on demographics, percentages, rates 

could lead to additional follow up research.

• Hypothesis test: Two-income households are more likely 

to own their house than one-income households. H0 vs. 

H1

DESCRIPTIVE
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• Question design

– Testable hypothesis: People over 65 are more likely to be 

disabled than people under 65. H0 vs. H1

• Conceptual model

– Having a disability is more likely in people over 65

– Other factors (race, education and occupation) 

• Testing mechanism/variable distribution

– Means test: Chi-square test (two categorical variables)

– Regression: Logistic, categorical dependent variable

HYPOTHESIS TESTING
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• Statement of hypothesis

• Specify the statistical model

• Collection of data

• Estimation of parameters

• Hypothesis testing

• Forecasting or prediction

CAUSAL
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• Example: Has health insurance coverage 

increased with the passing of the Affordable 

Care Act?

– Difference-in-differences approach

– Panel data (pre- and post-period)

– Control for other factors/covariates

CAUSAL
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DESIGN DIFFERENCES
Descriptive Hypothesis Testing Causal

Theory-based Yes Yes Yes

Literature 
review

Yes Yes Yes

Means testing No Yes Yes

Statistical 
model

No Yes Yes

Causal 
inference

No No Yes
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• Siordia, C. (2015). Demographic, Economic, 

Household, and Health Profile of 

Grandparents Responsible for 

Grandchildren. Journal of child and family 

studies, 24(9), 2661-2667.

RESEARCH EXAMPLE
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• Descriptive research

• PUMS data 2009 – 2011 (3-year sample)

• Purpose: To investigate characteristics of 

grandparents responsible for grandchildren 

by race-ethnic groups and the geographical 

distribution over the U.S. mainland.

RESEARCH EXAMPLE
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• Methods
– Continental (mainland) United States

– Race groups: Non-Latino (NL) White, NL Black, NL Other, 

Mexican-Latino, Non-Mexican Latino 

– Identified grandparents as responsible for grandchildren by 

survey question response

• Also reported grandparent only (no other parent)

– Home ownership: mortgage, own, rent or rent-free

– Length of ownership: When moved in (categorical)

RESEARCH EXAMPLE
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• Outcomes: How do you want to report/use data?

– Person-level questions

• Are teachers in Kansas predominately male or female?

– Household question

• Economic profile of two-income households in Douglas County

• Household Programs: Reliable/stable housing

• Personal Programs: Addressing education rates

PUMS RESEARCH 

QUESTION REVIEW
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Employment 
Status

Travel Time To Work

Transportation 
to Work

School 
enrollment

Hours/days 
worked

Family 
Type

Work 
Experience

SAMHSA

Age Income

DOUGLAS COUNTY COMMUNITY HEALTH PLAN  

SNAP/F Stamp

Insurance Status

Work Arrival/ Departure

Legend: Pattern: Housing White: Population        Purple border: External
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• Strategic Initiative: Assure services are provided at times 

that allow people to use them

– Descriptive design

– What factors do we need to consider to allow people to use 

services?

– PUMS variables that can be used: work arrival, work departure, 

transportation to work, travel time to work, occupation (proxy for 

hourly/salary or if paid leave available)

– Measure availability of services. Other data sources? Provider/ 

facility registry (services and hours)

PUMS RESEARCH 

EXAMPLE 1
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• Strategic Initiative: Assure that families economic needs 

are met by developing sustainable employment 

opportunities. 

– Could be a causal model if we are measuring an intervention of 

program (IV or diff-in-diff model)

– PUMS variables that can be used: Hours/days worked, 

employment status, employment tenure, housing characteristics 

(one- or two-income families, residence tenure-stabilization)

– Outcome choices: Household or individual level? How do you 

want to report outcome?

PUMS RESEARCH 

EXAMPLE 2



Deep Dive: PUMS Data

40
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LEARNING OBJECTIVES 

1. Learn how to access PUMS.

2. Identify considerations for using 

PUMS.

3. Understand which tools could be 

used with PUMS.
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FINDING PUMS
• Four steps from Census.gov website:

1. Surveys/Programs (dropdown)

2. American Community Survey (ACS)

3. Data Tools and Tables (bottom of page)

4. PUMS (menu on left side)
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FINDING PUMS
• Four steps from Census.gov website:

1. Surveys/Programs (dropdown)

2. American Community Survey (ACS)

3. Data Tools and Tables (bottom of page)

4. PUMS (menu on left side)
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FINDING PUMS
• Four steps from Census.gov website:

1. Surveys/Programs (dropdown)

2. American Community Survey (ACS)

3. Data Tools and Tables (bottom of page)

4. PUMS (menu on left side)
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FINDING PUMS
• Four Steps from Census.gov website:

1. Surveys/Programs (dropdown)

2. American Community Survey (ACS)

3. Data Tools and Tables (bottom of page)

4. PUMS (menu on left side)
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FINDING PUMS

• Four Steps from Census.gov website:

1. Surveys/Programs (dropdown)

2. American Community Survey (ACS)

3. Data Tools and Tables (bottom of page)

4. PUMS (menu on left side)
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FINDING PUMS
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NOW WHAT?
– Before you download

• Considerations: 

– One-year? Multiple years?

– Do you need Person Level and/or Housing Level?
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• When do you need multiple years?
– Single year data estimates

• Most timely data; but

• Sample may be too small to answer your question 
for area of focus

– Larger combined file may allow for a larger 
sample and reliable estimates
• Trade off: timeliness for reliability

MULTIPLE YEARS
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• How do you determine if the estimate is 

reliable?

• Coefficient of Variation (COV)

– Standard Error/Estimate

• Multiplied by 100 (sometimes)

– Do not use if greater than 30%

IS THE ESTIMATE 

RELIABLE?
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STATISTICAL TOOLS
SAS STATA SPSS R

Strengths • Primary tool of 
Census

• Can weight 
estimates

• Calculate 
standard errors

• Better recoding/ 
variable control

• Can weight 
estimates

• Calculate 
standard errors

• Better recoding/ 
variable control

• Easy to use 
(GUI)

• Can weight 
estimates

• Better recoding/ 
variable control

• Free
• Versatile
• Can weight 

estimates
• Calculate standard 

errors
• Better recoding/ 

variable control

Limitations • $$$
• Some learning 

curve

• $
• Some learning 

curve
• Works in 

memory

• $$
• Cannot calculate

standard errors

• Steep learning 
curve

• Works in memory
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OTHER TOOLS
Excel DataFerrett IPUMS

Strengths • Commonly available
• Familiarity
• Easy to learn
• Can weight estimates

• No software required
• Can recode variables and 

combine years
• Can merge datasets
• Weights estimates
• Select what you want

• No software required
• Can recode variables and 

combine years
• For more standard users
• Weights estimates
• Select what you want

Limitations • Limited analytical 
capability

• Cannot calculate 
standard errors

• A lot of features and can be 
difficult to use

• Need to know what you are 
looking for

• Cannot calculate standard 
errors

• Cannot calculate standard 
errors

• Cannot save work

https://dataferrett.census.gov/
https://www.ipums.org/
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• Basic 
– Excel 

– Pivot tables 

• Advanced 
– Research design (method to answer a research 

question)

– Knowledge of statistics (what test to run)

– Data manipulation skills 

SKILLS



DATAFERRETT
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WHAT IS DATAFERRETT?
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• Access multiple datasets

• Combine multiple years

• Recode variables

• Create data tables and conduct analyses

• Save your work

WHAT CAN YOU DO WITH 

DATAFERRETT?
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ACCESSING 

DATAFERRETT
https://dataferrett.census.gov

You have to load it 
in Internet 
Explorer or 

Firefox, or it will 
not work!
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DON’T CLOSE THIS 

WINDOW!
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SIGN IN

Leave this 
checked



Kansas Health Institute 64



Kansas Health Institute 65

DATASETS IN 

DATAFERRETT
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• This is for power users

• They have a toll-free support line

• Will time-out from inactivity

• Can be slow

• Can freeze up

THINGS TO REMEMBER
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DATAFERRETT: EXAMPLE

You can 
combine 
years.
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DATAFERRETT: EXAMPLE
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DATAFERRETT: EXAMPLE
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DATAFERRETT: EXAMPLE
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DATAFERRETT: EXAMPLE
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DATAFERRETT: EXAMPLE
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DATAFERRETT: EXAMPLE
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DATAFERRETT: EXAMPLE
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DATAFERRETT: 

EXAMPLE
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DATAFERRETT: EXAMPLE
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RECODING VARIABLES
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RECODING VARIABLES
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RECODING VARIABLES
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MAKING A TABLE
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MAKING A TABLE
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MAKING A TABLE



IPUMS

83
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• Online features like DataFerrett for 

PUMS and CPS

• Consistent names and coding

– Easier to use

• Several other datasets

IPUMS
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Compare and Contrast: 
PUMS and Other Datasets

86
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LEARNING OBJECTIVES

1. Learn how to prioritize data sets.

2. Identify when to use PUMS or 

specialized datasets.

3. Understand the difference between 

public vs. restricted data.
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PRIORITIZATION OF 

DATASETS 
▪ What question(s) are you trying to answer?

▪ Is the information already available at a level you need?

o Years 

o Geography 

o Unit level 

▪ How accessible is the dataset? 

o Cost and restricted use

▪ What are the limitations of the data source?

o Release cycle 

o Data collection methods 

o Sample  
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• Some restricted data exist in both public 
and private sector
– BRFSS has some county-level data, 

restricted

– Census Research Data Center

• Restricted data can be slow to acquire
– Related costs 

– Approval process 

PUBLIC USE VS. 

RESTRICTED DATA
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• Economic

• Housing

• Health

• Environmental

SPECIALIZED DATASET

AREAS: EXAMPLES
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ECONOMIC
ACS/PUMS CPS (March 

Supplement)
SAIPE LAU

Strengths • Annual, higher 
response, survey

• Demographics
• Microdata

• More detailed 
income

• Demographics
• Microdata

• Best local area 
poverty estimates

• County-level 
employment and 
workforce data

Limitations • Limited 
Economic 
categories

• May need to 
combine

• State- or 
Metropolitan 
Statistical Area 
MSA-level, only.

• Need to combine 
data for estimate

• Slow to release
• No demographics
• Aggregated data

• No demographics
• Aggregated data
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HOUSING
ACS/PUMS AHS CHAS

Strengths • Annual, higher response, survey
• County- and tract-level data
• Microdata

• Detailed housing 
questions

• National and MSA 
only

• Gauges housing 
problems

• County-level

Limitations • Limited housing questions
• May need to combine years

• Slow to release
• No demographics
• Aggregated data

• Multiple year –
rolling average

• Aggregated data
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HEALTH
ACS/PUMS BRFSS

Strengths • Annual, higher response, survey
• County- and tract-level data
• Microdata

• Annual survey
• More health questions
• Behaviors, physical, mental, chronic
• Microdata

Limitations • Limited health questions
• May need to combine years

• Restricted for sub-state
• Sub-state only for larger areas
• May need to combine years
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• ACS/PUMS does not gauge environment

• Some resources (limited)
– TOXMAP 

• Identify toxic release sites, coal plants, superfund 
sites

– National Environmental Public Health 
Tracking Network (Tracking Network)
• Air quality measures for a county

ENVIRONMENTAL
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TOXMAP
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TRACKING NETWORK

Average 
PM2.5 
Levels
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▪ Good for community-level research 

▪ Flexible dataset
▪ Scope of information (economic, social and 

health-related questions)

▪ Microdata  

▪ Resources are available on the website to 
assist users  

FINAL THOUGHTS 



Thank you.

You can connect with us at:

jhamdorf@khi.org

lpanas@khi.org

chuang@khi.org

kbruffett@khi.org

tlin@khi.org

ANY QUESTIONS?
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