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WHERE DOES DATA  
COME FROM? 

We tend to think of data as a thing… 

in a database… 
somewhere… 



WHY DO YOU 
NEED DATA? 

(HINT: Usually, because you have a question you need to answer!) 



DATA     ANSWERS 



ANALYSIS IS  A CYCLE 

REPEAT 

INSPECT “ANSWERS” AND  
ASSESS NEW QUESTIONS 

GATHERING DATA, 
APPLYING STATISTICAL TOOLS, 

AND CONSTRUCTING GRAPHICS 
TO ADDRESS QUESTIONS 

Q? A! 



JOHN TUKEY 

DATA EXPLORATION   “EXPLORATORY      
    DATA  ANALYSIS”	  

(SOMETIMES YOU’LL     
  ALREADY START WITH DATA…) 

We’ll revisit this later in the course… 



(…BUT OFTEN YOU START 
    WITH A QUESTION AND NEED 

 TO COLLECT  DATA TO FIT IT) 



CHOOSING A QUESTION 

“How has language evolved over time?” 
 

“What will the weather be like next month?” 
 

“Are the right people are seeing my 
advertisements?” 

 
“What is the current temperature?” 
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CHALLENGING 
TO FIND DATA 

NOT AS  
INTERESTING 

A PROBLEM OF SCALE 



HOW TO OBTAIN DATA? 
 

 COLLECT IT 
–  OBSERVATION 
–  SURVEYS 
–  LOGGING  
–  SENSORS 
–  CROWDSOURCING 

 
FIND OR  
EXTRACT IT 
–  OPEN CORPUSES 
–  DATA RETAILERS 
–  APIS 
–  SCRAPING THE WEB 

 GENERATE IT 
 – SIMULATIONS 

 ALL OF THESE HAVE 

 PROS/CONS 



THIS LIST IS  
NOT EXHAUSTIVE 

This lecture is intended to expose you to just a few 
useful data sources and collection methods. 
 



COLLECTING DATA 
   Choosing the best way to capture information you need. 



SURVEYS 
Paper surveys / In person interviews 
 

 

STILL ONE OF THE BEST WAYS TO GET 
DETAILED DATA OR DATA  ABOUT 
SENSITIVE SUBJECTS 



SURVEYS ONLINE  



CROWDSOURCING 
DATA COLLECTION 



WEB LOGGING 
Tracking Visits, Click-Throughs, and 
Traffic Patterns and other measures of 
User Activity. 
-  Google Analytics 
-  Open Web Analytics 
-  and many others… 



EDITS & ACCESSS 
LOGS ON WIKIPEDIA 



SENSORS 
•  Weather stations 
•  Personal activity trackers 
•  Cameras 
•  Mobile phones 



HOW TO OBTAIN DATA? 
 

 COLLECT IT 
–  OBSERVATION 
–  SURVEYS 
–  LOGGING  
–  SENSORS 
–  CROWDSOURCING 

 
FIND OR  
EXTRACT IT 
–  OPEN CORPUSES 
–  DATA RETAILERS 
–  APIS 
–  SCRAPING THE WEB 

 GENERATE IT 
 – SIMULATIONS 



GENERATING DATA 



SIMULATIONS 

 
http://www.nasa.gov/content/a-portrait-of-global-winds/ 
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FINDING AND EXTRACTING 
EXISTING DATA LARGE OPEN CORPUSES 



DBPEDIA 



QUERYING 
DBPEDIA 



FREEBASE 



PROJECT 
GUTENBERG 



GOOGLE N-GRAMS 



FINDING AND EXTRACTING 
EXISTING DATA 

GOVERNMENT AND INTERNATIONAL 
DATA INITIATIVES 



DATA.WORLDBANK.ORG 

DATA.OECD.ORG 



GOVERNMENT INITIATIVES 
WWW.DATA.GOV  (US) DATA.GOV.UK DATA.GOV.BE 



NEW DATA INITIATIVES JUST  TO 
TRACK ALL THE DATA INITIATIVES 
 



INITIATIVES IN FRANCE 

HTTP://OPENDATA.PARIS.FR/EXPLORE/ 

HTTP://DATA.GOUV.FR 



FINDING AND EXTRACTING 
EXISTING DATA 

OTHER PUBLIC DATA REPOSITORIES 



MORE REPOSITORIES 
OF PUBLIC DATA SETS VISUALIZING.ORG 

http://visualizing.org/data/browse 
 
AMAZON PUBLIC DATA HOSTING 
http://aws.amazon.com/publicdatasets/ 
 
GOOGLE PUBLIC DATA 
http://www.google.com/publicdata/directory 
 
 



FINDING AND EXTRACTING 
EXISTING DATA 

DATA RETAILERS 



DATA RETAILERS 
AZURE DATA MARKET 
https://datamarket.azure.com/browse/data 

FACTUAL 
http://www.factual.com/ 

 
AND AGAIN, THERE ARE MANY, MANY MORE… 



FINDING AND EXTRACTING 
EXISTING DATA 

APIS 



TWITTER 
Streaming APIs (live data by users and 
by topics) 

The “Firehose” (all of live twitter) 

Complete Archives via “Gnip” and 
eventually the US Library of Congress 

HTTPS://DEV.TWITTER.COM 



TWITTER 
•  Streaming APIs (live data by users and by topics) 
•  The “Firehose” (all of live twitter) 
•  Complete Archives via the US Library of Congress 

HTTPS://DEV.TWITTER.COM 
HTTP://CNN-ECOSPHERE.COM/ 



SRSR 
[DIAKOPOULOS ET AL. 2012] 



GOOGLE EARTH ENGINE 

HTTPS://EARTHENGINE.GOOGLE.ORG/ 



MORE APIS  
(APPLICATION PROGRAMMING INTERFACES) 

NEW YORK TIMES APIS  
http://developer.nytimes.com/ 
 (Archival news articles from 1851, books, movies,  
  geographical, and political data) 
 
ECHONEST APIS 
http://developer.echonest.com/  
(Incredibly detailed Song, Album, Artist data for millions of musicians) 
 

OPEN STREET MAP  
http://wiki.openstreetmap.org/wiki/API  
(Detailed location and map data for the whole world) 
 
 



(PROGRAMMABLEWEB.COM IS 
 A GREAT REFERENCE) 

AND THE LIST GOES ON! 



FINDING AND EXTRACTING 
EXISTING DATA 

SCRAPING THE WEB 



WHY SCRAPE? 
No API exists for the data you want  
(can’t access the right data, wrong format, etc.) 

 
Simplicity – Usually don’t need to 
authenticate, no rate-limiting, etc. 
 
Want to capture context of pages or 
relationship between them. 



FOR EXAMPLE… 







SOMETIMES YOU DON’T  
NEED A SCRAPER! 

A few tips and tricks… 



PULLING DATA TABLES 
FROM THE WEB 



… 



… 



PARSING PDFS 



BUILDING A 
WEB SCRAPER 

FETCHING DATA  +  PARSING DATA 
 

YOU SHOULD SEPARATE THESE 
PROCESSES WHENEVER POSSIBLE! 



FETCHING DATA 

Download complete pages and save them 
locally before you process them. 
 
 
If results or records are spread across multiple  
pages, you may need to parse the page to find 
the link to the next page. 

DON’T DO EVERYTHING AT ONCE 

DEALING WITH PAGINATION 



PARSING DATA 

Processing data from local files means  
you don’t have to get it right the first time. 

 
 
All modern web browsers have built-in tools 
that let you inspect web pages. 

SERIOUSLY, DON’T DO EVERYTHING AT ONCE! 

USE YOUR BROWSER’S DEVELOPER TOOLS 



BE CAREFUL - YOU 
CAN GET YOURSELF 
BLOCKED 

Many sites will try to slow or block heavy access 
(both to prevent scraping and DoS attacks) 
 
To get around this…You can introduce delays in 
your scraper or scrape from multiple locations. 



A FEW MORE NOTES  
ABOUT DATA MANAGEMENT 

FORMATS AND BEST-PRACTICES 



DATA FORMATS 

STRUCTURED DATA is more like what you’d find in a 
traditional spreadsheet or database. 
UNSTRUCTURED DATA can include raw text, 
streaming data, even images or video. 

SEMI-STRUCTURED DATA is more organized, but 
doesn’t follow a fixed schema (e.g. DBPEDIA data) 

STRUCTURED vs. UNSTRUCTURED 



CSV 
(Comma-Separated Value) 



XML 
(eXtensible Markup Language) 



JSON 
(JavaScript Object Notation) 



YAML 
(YAML Ain’t Markup Language) 



HANDLING DATA 

STORING DATA 
–  Always keep backups 
–  Password protect or encrypt any data with 

personal or sensitive information 

 
PROVENANCE 
–  Keep track of where/when data was collected 
–  Record any data processing steps so you (or 

others) can repeat them if necessary 

STORING DATA 

PROVENANCE 



IP, COPYRIGHT, AND 
(RE)SHARING DATA 

•  Be sure you know who owns the data. 
•  Think early on about whether or not 

you’ll need to publish or (re)share data. 
•  Be careful you aren’t violating 

copyright, especially when scraping. 



PRIVACY AND 
ANONYMIZING DATA 
•  Any information that could be used to 

identify individuals is sensitive! 
•  There may be legal reprecussions for 

releasing it. 
•  In some cases you might need to 

anonymize data before sharing. 



JUST REMOVING NAMES IS 
OFTEN NOT ENOUGH! 



[L. Sweeney. 2002] 
k-ANONYMITY: A MODEL FOR PROTECTING PRIVACY 

OTHER INFORMATION 
CAN STILL BE UNIQUE 



•  What is effective 
•  What can/can’t you anonymize? 
•  Techniques for de-anonymizing data. 

[de Montjoye et al. 2013] 
Unique in the Crowd: The privacy bounds of human mobility  

LOCATION DATA IS 
ESPECIALLY SENSITIVE 



REGULATIONS  
(ACADEMIA AND RESEARCH) 

Institutional Review and Ethics Boards may 
need to approve experiments or data 
collection before it happens. 
 
Studies involving people may need 
informed consent. 



REGULATIONS 
(INDUSTRY) 

Some governments have placed limits on 
how long user data can be kept. 

Some kinds of tracking (e.g., cookies) may 
now require opt-in or notifications. 
(However this varies by country). 



IN SUMMARY: THERE ARE LOTS 
OF TOOLS AT YOUR DISPOSAL! 

  

 COLLECT IT 
–  OBSERVATION 
–  SURVEYS 
–  LOGGING  
–  SENSORS 
–  CROWDSOURCING 

  

 FIND OR  
EXTRACT IT 
–  OPEN CORPUSES 
–  DATA RETAILERS 
–  APIS 
–  SCRAPING THE WEB 

 GENERATE IT 
 – SIMULATIONS 

(…AND WE’LL  
BE HAPPY TO DISCUSS 

OR SUGGEST MORE) 



NEXT UP 
THIS AFTERNOON  
TUTORIAL 1 – BUILDING A WEB SCRAPER 
 
NEXT WEEK 
DATA CLEANING & STATISTICS 
 



BEFORE NEXT 
WEEK’S CLASS 

INSTALL BOTH: 
   

R 
http://www.r-project.org/ 

OpenRefine (formerly Google Refine) 
http://openrefine.org/ 


