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Introduction

• Emerging Technology Fellow 
- xD

• US Census Bureau
• Background in Data Science 

and Public Policy Evaluation

“xD is an emerging 
technologies group that’s 
advancing the delivery of 
data-driven services through 
new and transformative 
technologies.”
www.xD.gov

http://www.xD.gov


Agenda

1. Define tidy data
a) Messy data

2. Look at Census data and its format
a) Census data in open-source packages

3. Conclusion
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There are advantages in 
adopting the tidy data standard 
for public data.
Both in data.census.gov and in the Census API
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Tidy data is independent of 
programming language/tool. 
Data formatted in a tidy way can be used by Excel, Python, R, STATA, SAS, etc. 
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What is tidy data? 
“Tidy data is a standard way of mapping the meaning of a dataset to its structure.”
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• A variable contains all values that measure the same underlying 
attribute (e.g. age, population). 

• An observation contains all values measured on the same unit (e.g. 
person, day, household, state, etc.)

• Every value belongs to a variable and an observation (structured in a 
table).

Three characteristics of tidy data
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Three characteristics of tidy data structure

Figure source: R for Data Science. Chapter 12. https://r4ds.had.co.nz/tidy-data.html 9



Tidy data can be wide or long
Tidy if “x and y represent length of left and 
right arms”

Tidy if “x and y represent measurements 
on day 1 and day 10” respectively

Unit of observation = id Unit of observation = id + variable

Also known as long dataAlso known as wide data

10



Data tidying = structuring datasets to facilitate 
analysis and ML modeling

Three characteristics of tidy data

1. Each variable forms a column
2. Each observation forms a row
3. Each type of observational unit forms a table

• For folks that know database schema design, this is more or less the third normal form.
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“Messy data is any other 
arrangement of the data.”
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Column headers are values, not variable names

Messy Tidy

* Examples from Wickham (2014).

The above table is from a Pew Research Center report.
** Note: this is an appropriate format for a data 
visualization, not great to data analysis.
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Examples
Data in this section is publicly available on data.census.gov or the Census API
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Public ACS 1-year Table B01001 - 2022
download from data.census.gov

Original

16

Geography identifier in column name

Indentation is challenging work with 
programmatically

Three rows of totals = triple 
counting if column is summed



Public ACS 1-year Table B01001 - 2022
download from data.census.gov

Original Tidy

How I would restructure the original table to make it tidy:



Census data in open-source 
packages
tidycensus (R) and censusdis (Python)
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Same Table returned using tidycensus
After joining variable labels:Long format
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Same Table returned using censusdis

Wide format
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What could tidy data enable?
Makes data easier to use for people and machines!
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Tidy data enables filtering and sorting
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Tidy data reduces data transformation time 
and duplication of effort for data users
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Tidy data enables easier data joins for data 
users

Tidy
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Can join this 
table on 
three 
variables



Reduced transformation burden makes 
visualizations and mapping quicker for data users
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Benefits of tidy data for Census

The tidy data standard will:
make Census Data easier to use it for a varied set of users.

- Census developers developing public facing applications
- Folks using excel to analyze/present the data
- Journalists visualizing the data
- Data scientists creating ML models
- Package developers 
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Thank you
anna.vasylytsya@census.gov
inquiries@xd.gov 
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