
What is data?

flickr: jannekestaaksAmelia McNamara

https://www.flickr.com/photos/jannekestaaks/14390184414/in/photolist-nVBstQ-gbFAAF-anx5pb-cbs96A-Cnc9N7-gTocSF-bRR6a-4PzCHz-gbFXCG-cbs8LN-aZcu-RGFLLg-cbs8G7-a2pHto-9AJncc-9HnLki-9AdKo4-pDhUh6-gbGkCk-azat9z-6xAajE-cbs8Yb-gbFBhv-8D6fho-gbFB6Z-jfLGPc-98N4BD-5zrVvL-bviCDu-7TdZrF-9uv6Ky-9CsBEb-e2sR2M-mZLgTN-cbwuKS-9enWWG-9g5UyZ-9EaMhP-cvDTg7-cjDZVN-CzT1Kw-8Y178v-9XfAow-9Sx34M-9aeAwv-dc2A8t-9SQfSE-rfiHpG-7emVNx-9KBjJu
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


It is easy to think of data as spreadsheets



There’s more to data

• Data is always generated by humans


• It can be numbers, categories, text, images, or any other type of record!


• The encoding of data was always a choice made by someone


• The most common way we characterize data in statistics is as a set of variables that capture 
various aspects of the world, and observations over those variables.



Tidy data

• Rows are observations (things we observe)


• Columns are variables (things that vary)

“Untidy” data can take other forms
• There is nothing inherently wrong about untidy data


• However, statistical methods expect tidy data so “wrangling” 
may be necessary



Joint work with students from my 
STAT 336 class, spring 2024 

(Some very untidy data)



We often make the 
distinction between

Quantitative Categoricaland

Let’s brainstorm some variables that could be recorded about us, and 
whether they are quantitative or categorical.



We often make the 
distinction between

Quantitative Categoricaland

discrete continuous nominal ordinal

Let’s brainstorm some variables that could be recorded about us, and 
whether they are quantitative or categorical.



Sometimes data is collected in a way we see

• The Census


• Pew Research surveys


• Science!


• …and of course, many more



Sometimes data is generated for one reason and then 
used for another

• Health information about you at the doctor


• Location information from social media posts


• Emails (think Enron trove)


• …and more!


I often think of the data I unintentionally generate on a daily basis as “data exhaust.” 
(Recall when D’Ignazio and Klein mentioned data being “the new oil”?)



Data science often serves “the

three Ss: science (universities),

surveillance (governments), and

selling (corporations).”

Data Feminism, D’Ignzaio & Klein 

https://data-feminism.mitpress.mit.edu/pub/vi8obxh7/release/4?readingCollection=0cd867ef


Brainstorm: data exhaust
We generate data all the time, whether we’re aware 
of it or not.


For example, I have a Withings watch, so I generate 
data every time I take a step. I consciously chose to 
wear this, but there are other times I am 
unconsciously generating data. It is incidental to 
what I’m doing, and streams off me as “data 
exhaust.”


Take a few minutes and make a list of all the places 
you generated data today/this week/on a normal day.
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Joni Seager, via Data Feminism

“What gets counted, counts”

https://data-feminism.mitpress.mit.edu/pub/h1w0nbqp/release/3


Getting data
easiest

hardest

from

to



The very easiest
 Slightly harder
Data already in a nice format
 Data in a computer format, not rectangular

• .csv


• Excel


• .txt


• .dat


• .sav


• .json


• .xml



A little harder
The data is electronic, but not in a file

• Manual approach


• Copy-paste (😱)


• {datapasta} (😄)


• Automated approach


• APIs


• Scraping



Copy-paste into Excel
This works… most of the time



Copy-paste into Excel
This works… most of the time



{datapasta}
This works… 

even more of the time



{datapasta}
This works… 

even more of the time



APIs
Application Programming Interfaces

• APIs are things that let computers talk to each other


• Frequently used to serve data on the web


• Sometimes require login/authentication

Brivadeneira, CC BY-SA 4.0, via Wikimedia Commons

https://creativecommons.org/licenses/by-sa/4.0


https://techcrunch.com/2015/04/28/facebook-api-shut-down/
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Some cool APIs

• An API of Ice and Fire


• The Star Wars API


• The Rick and Morty API


• Native land API


• COVIDCast API


• BoardGame Geek API

https://anapioficeandfire.com/
https://swapi.dev/
https://rickandmortyapi.com/
https://native-land.ca/resources/api-docs/
https://cmu-delphi.github.io/delphi-epidata/api/covidcast.html
https://boardgamegeek.com/wiki/page/BGG_XML_API2


https://boardgamegeek.com/xmlapi2/thing?
id=13&type=boardgame&comments=1

https://boardgamegeek.com/xmlapi2/thing?id=13&type=boardgame&comments=1
https://boardgamegeek.com/xmlapi2/thing?id=13&type=boardgame&comments=1


Scraping
Scraping allows you to access electronic data that does not have an API

Sites I’ve scraped include:


• IMDB


• GitHub (Counting Commits and Peer Code Review)


• Facebook (Deleting facebook)


• Wikipedia


• Pro football reference

https://teachdatascience.com/countingcommits/
https://github.com/AmeliaMN/deleting_facebook


https://www.wired.com/story/i-scraped-millions-of-venmo-payments-your-data-is-at-risk/

https://www.wired.com/story/i-scraped-millions-of-venmo-payments-your-data-is-at-risk/


Scraping: start with SelectorGadget

https://rvest.tidyverse.org/articles/selectorgadget.html

https://rvest.tidyverse.org/articles/selectorgadget.html


Scraping



Hardest
The data is not available electronically, or is locked in a bad format

• Data in PDFs


• Paper records


• Data in images, like JPEG or PNG



The easiest of these hard 
situations— data in PDFs

You can extract data from PDFS using 
Tabula


Joint work with students from my Spring 2018 course SDS 236: Data Journalism, Smith College







Joint work with students from my Spring 2018 course SDS 236: Data Journalism, Smith College

https://github.com/AmeliaMN/BLL


The hardest situation
Data is not available electronically, or in images

• Manual data entry (works best for small datasets)


• Optical Character Recognition (OCR)


• Many tech companies have services


• Microsoft has something built into OneNote


• Google I think will do it with the Google Lens or something?


• Of course there’s a way to use R!



Source: https://kidsfirstdrc.org/about/drc_impact/ 

via Tulane libguide https://libguides.tulane.edu/datacuration/fair 

https://kidsfirstdrc.org/about/drc_impact/
https://libguides.tulane.edu/datacuration/fair


Samuel Carlson, Ben Anderson. What Are Data? The Many Kinds of Data and Their 
Implications for Data Re-Use (2007) https://doi.org/10.1111/j.1083-6101.2007.00342.x 

However, the act of sharing data implies the communication of

something to a set of potentially unknown others. Moreover, the

controversies surrounding the ethics of sharing data […] and the

methodological reasons for (not) doing so in the social sciences

[…] as well as the natural sciences […] indicate that how and what

to communicate and to whom is more problematic than naïve

accounts of scientific collaboration presume. Key recent studies

in the field of e-science […] have underlined how most of the

obstacles to such data provision are less technological than

social, ethical, legal, and institutional,

https://doi.org/10.1111/j.1083-6101.2007.00342.x


Open for who?Jer Thorp 

https://medium.com/memo-random/open-for-who-ce698a8de79c#.uxjqzre9b

https://medium.com/memo-random/open-for-who-ce698a8de79c#.uxjqzre9b


Let’s try to find data in the 
easiest format(s) to work with


