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Second semester undergraduate 
statistics course (~ 90 students) 

Multiple linear regression, logistic 
regression, ANOVA 

Computing using R and GitHub

The course



Data science life cycle

Data Science Life Cycle from R for Data Science

https://r4ds.had.co.nz/
https://r4ds.had.co.nz/


Transform + Visualize

Model

In practice

Model

Transform 
+ Visualize

In class



Dealing with missing data

✓Identify different types of missingness  

✓Use simple imputation methods to handle item 
nonresponse 

✓Think critically about unit nonresponse 

•  Who is missing 

• Impact on analysis and conclusions



• Headcount of every person 
living in the United States 

• Occurs every 10 years 

• Data is used to allocate… 

✓seats in U.S. House of 
Representatives 

✓federal funding for public 
programs

Census 2020 (there’s still time to fill it out!)

2020census.gov

https://2020census.gov/
https://2020census.gov/


Why use census data in class?

 

“Using real data in context is crucial in 
teaching and learning statistics, both to give 
students experience with analyzing genuine 
data and to illustrate the usefulness and 
fascination of our discipline.” 

2016 Guidelines for Assessment and Instruction in Statistics Education (GAISE)

https://www.amstat.org/asa/files/pdfs/GAISE/GaiseCollege_Full.pdf
https://www.amstat.org/asa/files/pdfs/GAISE/GaiseCollege_Full.pdf
https://www.amstat.org/asa/files/pdfs/GAISE/GaiseCollege_Full.pdf


People are talking about it!



Opportunity to include 
more discussion and 
reflection in our classes!



• Invitation sent to households in 
March 

• Respond by mail, phone, or 
online 

• Door knocking effort in August to 
interview those who haven’t 
responded

Collecting data for the census

 
Image source: https://my2020census.gov/static/letter.html?lang=en

https://2020census.gov/
https://2020census.gov/
https://my2020census.gov/static/letter.html?lang=en
https://my2020census.gov/static/letter.html?lang=en


Data collection discussion

• What populations are most likely to be hard to count? 
Why? 

• What are the potential impacts of having 
underrepresented subgroups in the data when using 
census data to… 

• allocate funds or make other societal decisions? 

• conduct statistical analysis?



Measuring undercount

Demographic Analysis (DA): Compare census 
counts to a independent population estimate  

 

Duel System Estimates (DSE): Compare 
census counts to results from a Post-
Enumeration Survey (PES)

Pop0−74 = Births − Deaths + NetMig

Differential Undercounts in the U.S. Census

https://link.springer.com/book/10.1007/978-3-030-10973-8
https://link.springer.com/book/10.1007/978-3-030-10973-8


Whole-person imputations

Source: DSSD 2010 CENSUS COVERAGE MEASUREMENT MEMORANDUM SERIES #2010-G-01

https://www2.census.gov/programs-surveys/decennial/2010/technical-documentation/methodology/g-series/g01.pdf
https://www2.census.gov/programs-surveys/decennial/2010/technical-documentation/methodology/g-series/g01.pdf


Overall percent net undercount

Source: DSSD 2010 CENSUS COVERAGE MEASUREMENT MEMORANDUM SERIES #2010-G-01

=
DSE − Census

DSE
× 100

% Net Undercount

🙂 

Overall things look great!

https://www2.census.gov/programs-surveys/decennial/2010/technical-documentation/methodology/g-series/g01.pdf
https://www2.census.gov/programs-surveys/decennial/2010/technical-documentation/methodology/g-series/g01.pdf


but subgroups matter….

Source: DSSD 2010 CENSUS COVERAGE MEASUREMENT MEMORANDUM SERIES #2010-G-01

=
DSE − Census

DSE
× 100

% Net Undercount

😕

Not as great as I 

thought…

https://www2.census.gov/programs-surveys/decennial/2010/technical-documentation/methodology/g-series/g01.pdf
https://www2.census.gov/programs-surveys/decennial/2010/technical-documentation/methodology/g-series/g01.pdf


Discussion

Suppose you work for a major grocery store, and your 
team wants to use regression models to help determine 
how to stock shelves with goods that suit the local 
customers’ preferences.  

What are the advantages of using data from the U.S. 
Census to build these models? What are the limitations?



Discussion

Suppose you work for the Department of Education, and 
your team wants to use regression models to determine 
where to invest funding in new education initiatives.  

What are the advantages of using data from the U.S. 
Census to build these models? What are the limitations? 



What we’ve learned!

Data we think we’re using

It’s a census! 

Everyone is counted! 

Data we’re actually using

Who is underrepresented?

+ Imputations



tidycensus R package

walker-data.com/tidycensus

https://walker-data.com/tidycensus/
https://walker-data.com/tidycensus/


Find data from census and ACS

censusreporter.org

💡Provide data to students for short-term assignments.

https://censusreporter.org/
https://censusreporter.org/


Modeling exercise

Suppose you’re part of an organization whose goal is to 
reach people in hard-to-reach populations and encourage 
them to fill out the Census.  

The organization has limited resources, so you will use data 
to help determine how to prioritize your time and effort. 

Fit a regression model that you can use to describe 
how to prioritize your outreach efforts.



Response variable

Estimate of population in 2010 

 

Use  and the population from the 2010 Census to 
define a response variable.  

Use data from the American Community Survey (ACS) for 
the explanatory variables.

Pop2010 = Pop2009 + Births2010 − Deaths2010 + NetMigration2010

Pop2010



Model + conclusion

term estimate std.error statistic p.value conf.low conf.high

(Intercept) -0.002 0.027 -0.093 0.926 -0.056 0.051

pct_white -0.018 0.017 -1.058 0.296 -0.052 0.016

pct_public_asst -0.615 0.169 -3.647 0.001 -0.954 -0.276

pct_0_4 0.975 0.315 3.095 0.003 0.342 1.608

Based on your model, describe how you will prioritize your 
efforts to encourage people to respond to the U.S. Census. 



Reflection questions

• What is one observation from your model about 
undercount in the census? How does it compare to the 
results from the DA and DSE methods?  

• Briefly explain why it is important to consider which 
subgroups are underrepresented in data used to build 
statistical models.  

• What is one remaining question you have about the U.S. 
Census? 

• What is one question you still have about missing data?
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