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Outline

» Resources

John Stasko's CS 7450 @
GaTech, Spring 2011

» Data Formats

» Gathering Data Visualize This, Ch 2
"Scraping for Journalism:
ata' -

» Linking Data
Beautiful Data, Ch 20
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Reminder
Data

» We often characterize data through three
components, or objects:
[tems of interest

(students, courses, termes, ...)

Attributes
Characteristics or properties of data
(name, age, GPA, number, date, ...)

Relations
How two or more objects relate
(student takes course, course during term, ...)

| Stasko, GaTech 2011
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Reminder
Data Tables
» Individual items are Cose.  Cose,  Case,

called cases

Variable, |Value,, Value,, Values,

Variable, |Value,, Value,, Values,

» Cases have variables
(or, attributes)

Variable, |Value;;  Valuey;  Valuess

w30=-0w303=-0

Think of as a function

» Relational. f(case,) = <value,, value,, ...>

Relations between
cases

Stasko, GaTech 2011
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Data Formats

» Delimited Text
tabbed delimited
comma delimited (CSV)

» Extensible Markup Language (XML)
looks kinda like HTML
user-defined tags to identify data

» Javascript Object Notation (JSON)
collection of name/value pairs
smaller than XML
easier to parse
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Data Formats
Example - Weather Data

CsvVv XML
20090101,26 <weather_data>
20090102,34 <observation>
20090103,27 <date>20090101</date>
<max_temp>26</max_temp>
</observation>
JSON <observation>
{"observations": <date>20090102</date>
{"date":"20090101", "max_temp":26}, <max_temp>34</max_temp>

{"date":"20090102", "max_temp":34}, </0bServa’.[ion>
{"date":"20090103", "max_temp":27} <observation>

1 <date>20090103</date>
} <max_temp>27</max_temp>
</observation>

</weather_data>

| Visualize This, Ch 2 |
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Data Formats
Converting Using Code

» Write a program to convert from one format to
another

» awk - my favorite, but I'm old school
» Python

» Ruby

» Perl

» PHP

Visualize This, Ch 2
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Data Formats
Converting Using Tools

nn

» Just search Google for "csv to json", "csv to
xml", "xml to json"

» Mr. Data Converter

developed by a graphics editor at The New York
Times

input: CSV or tab-delimited data

output: HTML table, JSON, MySQL, Python, PHP,
Ruby, XML, ...
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Outline

» Data Formats
» Gathering Data
» Cleaning Data

» Linking Data
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Gathering Data

» Data to be visualized can come from a variety
of sources and in a variety of formats
our own experiments/research
provided by others (libraries, data warehouses)
web content
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Gathering Data
Sources - Universities

» CMU's Data and Story Library
http://lib.stat.cmu.edu/DASL

data files and stories that illustrate use of basic statistics
methods

» Berkeley Social Science Data Search
http://lib.berkeley.edu/wikis/datalab/Main/GoogleSearch

targets 800+ web sites that provide high-quality,
downloadable data sets

» UCLA Stats Data Sets
http://www.stat.ucla.edu/data/

used in UCLA Stats Dept labs and assignments

| Visualize This, Ch 2
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Gathering Data
Sources - General Data Apps

» Freebase » Amazon Public Data Sets
http://www.freebase.com http://aws.amazon.com/
like Wikipedia for data publicdatasets
can download data or use large scientific datasets
API

» Google Table Search

» Infochimps http://www.google.com/
http://www.infochimps.com/ fusiontables/search
datasets search publicly available
free and for-sale datasets tables

» Numbrary

http://numbrary.com

catalog for government data
on the web

Visualize This, Ch 2
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Gathering Data
Sources - Geography

» TIGER

http://www.census.gov/geo/www/tiger/

detailed data on roads, railroads, rivers, ZIP codes (from
Census Bureau)

» OpenStreetMap
http://www.openstreetmap.org
free wiki world map

» Geocommons
http://www.geocommons.com
contains data and ability to make maps

| Visualize This, Ch 2
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Gathering Data
Sources - Sports

» Basketball Reference » College Football Data
http://www.basketball- Warehouse
reference.com http://

NBA data

cfbdatawarehouse.com

NCAA football
» Baseball DataBank 0o

http://baseball-databank.org
MLB, download full datasets " NCAA Sports Stats

http://ncaa.org/wps/wem/

» databaseFootball connect/public/ncaa/
http://databasefootball.com resources/stats/index.html
NFL data

| Visualize This, Ch 2 |
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Gathering Data
Sources - World

» Global Health Facts

http://
www.globalhealthfacts.org

» UNdata
http://data.un.org

» World Health

» OECD Statistics
http://stats.oecd.org

» World Bank

http://
data.worldbank.org

Organization
http://www.who.int/
research/en
Visualize This, Ch 2
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Gathering Data

Sources - Government

» Census Bureau
http://www.census.gov

» Data.gov
http://data.gov

» Current Employment
Statistics

http://bls.gov/ces/

» Data.gov.uk
http://data.gov.uk
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» Follow the Money
http://
www.followthemoney.org

campaign finance at the state
level

» OpenSecrets
http://www.opensecrets.org
more campaign finance

» Real-Time Congress API

http://
services.sunlightlabs.com/
docs/

Real Time Congress AP/

| Visualize This, Ch 2 |




Gathering Data
Sources - Other

» Stanford Large Network Dataset Collection

» New York Times API

grab results of queries in XML, JSON, ...

» Stats about webpages over time
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Gathering Data
Web Scraping

» What if your data is online, but isn't given in a
nice Excel file?

» You'll need to scrape it from the web site
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Gathering Data
Web Scraping

» Find out what input a website expects
fill in form and inspect the URI generated

experiment with changing URI parameters to understand
the request format

» Understand the format of its response

generally sites will pull data from a database and present
use the same template for display

useful tools
view source
Firefox's Firebug extension
Google Chrome's Inspect Element option (right-click)
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Web Scraping
Basic Process

» Identify the patterns
URLs, web page layout

» Iterate
visit each web page and grab the relevant data
if there are a lot of pages, this might take some time

» Store the data

Visualize This, Ch 2
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Web Scraping
Example

» Let's grab data from the Weather Underground

» Want temperature data for Norfolk for 2011
starting point:

» Tools
Python

Beautiful Soup - Python script for reading web pages
(

| Visualize This, Ch 2
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Web Scraping
Some Comments

» Some sites limit the rate of web requests you can make
from a single IP

e.g. - Google Books API: 1,000 requests/day

» Sometimes the web site structure is difficult to parse

might want to download the HTML pages to a local disk
before parsing

avoids re-downloading pages if the parsing breaks or while debugging
the parsing script

» When storing the data you've collected, think about how
you might use it later

put it in a usable format
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Gathering Data
From Non-HTML Web Pages

» Flash
» http://www.propublica.org/nerds/item/reading-flash-data
» use browser tools to analyze what files are being loaded

» clear cache, load Flash file (swf), look for data files
being transferred (xml, json)

» PDF

» http://www.propublica.org/nerds/item/turning-pdfs-to-
text-doc-dollars-guide

» use tools such as Adobe Acrobat Pro (PDF to HTML),
pdftotext (PDF to plain text), or third-party sites (like
http://www.cometdocs.com)

» requires lots of cleaning
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Outline

» Data Formats

» Gathering Data

» Cleaning Data

» Linking Data
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Cleaning Data

» Data in the real world is never in the form that you
need

» Before you can visualize something, you have to
get the data into a form that you can work with

» Data can be missing, have typos, be inconsistent,
spread over multiple tables

» Two big issues:
format
accuracy

Visualize This, Ch 2
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Data Cleaning

Tools
Quick Tools Full Apps
» Data Science Toolkit » Data Wrangler

lots of quick conversion tools
video:
» Mr. People
» Google Refine

formats lists of names

» Mr. Data Converter video:

more info:
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Data Cleaning
Remember This?

Marriage Rate per State
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Data Cleaning
What About Accuracy?

» Nathan Yau was intern at The New York Times

one day, his entire goal was to verify 3 numbers in a
dataset

» Must have accurate data before can trust the
visualization

Visualize This, Ch 1
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Outline

» Data Formats
» Gathering Data
» Cleaning Data

» Linking Data

29 CS 795/895 - Fall 2012 - Weigle

Linking Data

» So, we have data, it's in a format we can use,
and 1t's correct

» Now what?

» A lot of interesting observations come from
linking multiple datasets

think mashups - homes for sale w/Google Maps,
wikipedia edits w/Google Maps
WikipediaVision,
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Linking Data
The Problems

» 1) Shared Nouns and Shared Verbs
people use different words for the same things

example with data values: "Coca-Cola", "The Coca-
Cola Company", "Coke"

example with data fields: "address", "location"
does "location" always mean the same thing as "address"?

Segaran, Beautiful Data,
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Linking Data
Approaches to Solving Shared Nouns
» Linked Open Data

approach to get people to refer to objects by
standard URIs

http://linkeddata.org/

» Use string distance, substring matching
works a lot, but fails in the most interesting cases
there's a difference between syntactic vs. semantic
similarity
ex: Ready to Wear is same movie as Pret-a-Porter
(one in Wikipedia list and one in Netflix)

Segaran, Beautiful Data,
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Linking Data
The Problems
» 2) Different Things with the Same Name

once things are merged, attach facts about separate
items to the same thing

there's almost no way to disentangle them once we
discover the error

» So, name alone is not a good way to do linking

Segaran, Beautiful Data,
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Linking Data
Approaches
» Matching on Multiple Fields

use things that aren't just name

beware of twins (same DOB, maybe same address,
different names)

» Collective Reconciliation

take advantage of the whole network of facts to
determine identity

ex: can connect two data sets of films and actors using
only the film release years
the fact that one actor appeared in films in 12 particular years
and co-starred with another actor who appeared in films in a
different set of 8 years is often enough to uniquely identify both
people

Segaran, Beautiful Data,
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Linking Data
Impact of Error

» It's practically impossible to find a real
database with 0% error
usually the amount of error is acceptable

» What happens when we take two databases
with > 0% error and link them?

» An acceptable rate of error in one dataset is not
acceptable for linkage
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Linking Data

» So, what's this got to do with infovis?

» Being able to visualize the connections
between entities can help with resolution
clean up each separate dataset so they can be linked

may also help with identifying items that can't be
matched easily and need manual resolution
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Linking Data

D-Dupe

» A Novel Tool for
Interactive Data

Deduplication and
Integration

» Linking authors in
a publication
database

video:

Kang et al., TVCG 2008

http://www.cs.umd.edu/projects/lings/ddupe/

http://www.cs.umd.edu/projects/lings/ddupe/video/ddupemed/ddupevideo.html
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Linking Data
FRIL

» Fine-Grained
Records Integration
and Linkage Tool

» User-tunable linkage
parameters

» Check impact of
configuration
parameters

» Seems to be more
flexible than D-
DUPE

# FRIL: A Fine-Grained Reco
File Mode Tools Help

m\ @ -
O Fitter
o H

O Fiter
O Deduplication

© Deduplication

Linkage mode

02:10:29] e

Desktop! IFRILvT

DeskopiFRIL-v1.0-p:

[KIm|

[Memory: Used 23MB out of 595MB.

http://fril.sourceforge.net/
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Linking Data Address 1: 123 ABC Road

Address 2: 124 ABC Road
Clustergram Address 3: 123 BCD Road j
» Takes distance

(between strings)
matrices as input

» Outputs results
as a circular
dendrogram

we'll look at
these a bit more
later

http://swhig.web.unc.edu/2012/05/11/clustergram/
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Outline

» Gathering Data

» Formatting Data

» Cleaning Data

» Linking Data
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