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Overview

* Introduction to data visualization theory
* Examples of data visualizations
* Guide to data visualization



Data Visualization Theory



What is Data Visualization?

Data (or information) visualization is used to interpret and gain insight
into large amounts of data. This is achieved through visual
representations, often interactive, of raw data.



Data Visualization:

* Enhances learning

* Enhances understanding

* Enhances reasoning
* Helps in decision making

Data visualization acts as a link between the raw data and our
engagement with it.



Data Visualization...

Can lead a user to Can then prompt a user to
* Detect patterns * Draw inferences
e Detect trends * Anticipate potential trajectories

and outcomes

» Detect correlations in data * Ask new questions of the data
that wouldn’t have otherwise
been considered



...some visualizations allow the user to filter out undesirable properties
in the dataset. This produces a refined list of results to better help with
decision making or understanding (think facets on a database).

So let’s apply these ideas to an example:

* The Middle East: Key Players & Notable Relationships



http://www.informationisbeautiful.net/visualizations/the-middle-east-key-players-notable-relationships/

The Data Visualization Catalogue

* Provides an excellent introduction to different types of visualizations

* Explore the Search by Function feature to find the best visualizations
for a given purpose



http://www.datavizcatalogue.com/
http://www.datavizcatalogue.com/search.html

Thinking about Creating a Data Visualization

* Determine what you are ultimately trying to communicate

* Determine which visualization best achieves your aim in the clearest
manner possible



Further Considerations

* What data (or subset of data) is relevant for your aim?
 Who is your audience?

* How will you encode your data?

* How will you structure the visualization?

* How will you demonstrate the relationship between data?
* Determine the scale of your visualization.

* Which elements will the user interact with?

* Will a user intuitively understand how the visualization works and
what it represents?




A Few More Concepts...

* A visualization is in some sense a system of data
* Systems of data are often hierarchical

* Within the hierarchy, there may be many sub-systems/sub-
hierarchies

* A system is made up of entities, which potentially have multiple
properties

 All entities in a system will have some relationship to one another



Putting these Considerations and Concepts
Into Practice

* Interacting with Google Maps
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https://www.google.ca/maps/place/Carleton+University+Library/@43.2619125,-76.8050947,3z/data=!4m5!3m4!1s0x0:0xb2b616943135f36b!8m2!3d45.3821263!4d-75.699344!6m1!1e1
https://www.google.ca/maps/place/Carleton+University+Library/@43.2619125,-76.8050947,3z/data=!4m5!3m4!1s0x0:0xb2b616943135f36b!8m2!3d45.3821263!4d-75.699344!6m1!1e1
https://www.google.ca/maps/place/Carleton+University+Library/@43.2619125,-76.8050947,3z/data=!4m5!3m4!1s0x0:0xb2b616943135f36b!8m2!3d45.3821263!4d-75.699344!6m1!1e1

Data Visualization Examples



Drinking ages across Canada
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Provinces and territories

Canadian Centre on Substance Abuse

You have to be 19 in Saskatchewan to have a drink, while in Alberta and Manitcba, the drinking
age 13. (CBC)

http://web.archive.org/web/20130306083700/http://www.cbc.ca/news/canada/saskatchewan/story/2013/03/04/sk-drinking-age-1303.html



http://web.archive.org/web/20130306083700/http:/www.cbc.ca/news/canada/saskatchewan/story/2013/03/04/sk-drinking-age-1303.html

Gun deaths in Florida
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http://usvsth3m.com/post/82779802419/creator-defends-graph-that-appears-to-erroneously-show



http://usvsth3m.com/post/82779802419/creator-defends-graph-that-appears-to-erroneously-show
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those he attacked
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It may be true
that Mitt Romney
failed to resnond

http://www.mediaite.com/print/divided-no-more-wall-street-journal-prints-hilariously-confusing-electoral-map-showing-unanimous-obama-win/



http://www.mediaite.com/print/divided-no-more-wall-street-journal-prints-hilariously-confusing-electoral-map-showing-unanimous-obama-win/

Figure 10: Public- and private-sector jobs (000s) in Ontario, 1993-2013
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Source: Statistics Canada, CANSIM Table 282-0089: employment by class of worker and sex, seasonally adjusted and unadjusted;
Ontario; Public sector and private sector employees, Both sexes; Seasonally adjusted (x 1000).

https://www.fraserinstitute.org/sites/default/files/ontario-no-longer-a-place-to-prosper.pdf



https://www.fraserinstitute.org/sites/default/files/ontario-no-longer-a-place-to-prosper.pdf
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http://xkcd.com/1649/

PROVINCIAL WEATHER TITLES

Senior climatologist David Phillips of Environment
Canada crowned the provinces and territories with
the best, or worst, weather conditions
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(data not available for the Yukon)

MACLEAN'S

http://www.macleans.ca/news/canada/putting-canada-on-the-map/



http://www.macleans.ca/news/canada/putting-canada-on-the-map/
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http://research.google.com/bigpicture/music/

Fossil fuel emissions, 2001-2012 mean, grams of carbon dioxide
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https://www.washingtonpost.com/graphics/national/carbon-emissions-2015/



https://www.washingtonpost.com/graphics/national/carbon-emissions-2015/

Powerful Visualization, but not Immediately
ntuitive

e Digital Commons Network — Open Access. Powered by Scholars.
Published by Universities.

Digital Commons Network™
Open Access. Powered by Scholars. Published by Universities.®



http://network.bepress.com/
http://network.bepress.com/
http://network.bepress.com/

Using Visualization for Story-Telling

e Connected China — Reuters

£ % REUTERS


http://china.fathom.info/
http://china.fathom.info/
http://china.fathom.info/

Proximity Relationships in Context

* Looking Back: How Different Groups Voted (2008 U.S. Presidential
election, Democratic nomination)

LOOKING BACK: HOW DIFFERENT GROUPS VOTED
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Men Under age 30 Under $15K No college
Women Age 30-44 $15K-30K Some college

Blacks Age 45-59 $30K-50K College grads

Whites Age 60+ Over $50K Post graduate


http://graphics8.nytimes.com/packages/flash/politics/20080603_MARGINS_GRAPHIC/margins.swf
http://graphics8.nytimes.com/packages/flash/politics/20080603_MARGINS_GRAPHIC/margins.swf
http://graphics8.nytimes.com/packages/flash/politics/20080603_MARGINS_GRAPHIC/margins.swf

Data Visualization Guide

https://library.carleton.ca/research/subject-guides/data-visualization-detailed-
guide



https://library.carleton.ca/research/subject-guides/data-visualization-detailed-guide

