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What is data visualization?

The representation and presentation of
data that exploits our visual perception
abilities in order to amplify cognition



Why Visualize Data?

Visual data helps us think and communicate



How many nines are there?



How many nines are there?



How many nines are there?
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What can you gather from this information?

X Y X Y X Y X Y
10.0 8.04 10.0 9.14 10.0 7.46 8.0 6.58
8.0 6.95 8.0 8.14 8.0 6.77 8.0 5.76
13.0 7.58 13.0 8.74 13.0 @ 12.74 8.0 7.71
9.0 8.81 9.0 8.77 9.0 7.11 8.0 8.84
11.0 8.33 11.0 9.26 11.0 7.81 8.0 8.47
14.0 9.96 14.0 8.10 14.0 8.84 8.0 7.04
6.0 7.24 6.0 6.13 6.0 6.08 8.0 5.25
4.0 4.26 4.0 3.10 4.0 5.39 19.0 | 12.50
12.0 | 10.84 | 12.0 9.13 12.0 8.15 8.0 5.56
7.0 4.82 7.0 7.26 7.0 6.42 8.0 7.91
5.0 5.68 5.0 4.74 5.0 5.73 8.0 6.89

Mean| 9.0 7.5 9.0 7.5 9.0 7.5 9.0 7.5
Variance | 10.0 3.75 10.0 3.75 10.0 3.75 10.0 3.75
Correlation 0.816 0.816 0.816 0.816




Anscombe’s Quartet
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3 Questions for Successful
Data Visualization



3 Questions for Data Visualization

. What’s the story you’re trying to tell?

. What chart will communicate the story
simply and effectively?

. Who’s your audience?
(and... what do they want/need?)



Storytelling with Data

If history were taught in the form of stories,
It would never be forgotten.

Rudyard Kipling



Mom, you’re playing too?

More than 40% of adults who have downloaded
Pokémon Go are 25 or older
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Mom, you're playing, too?
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Selecting Charts



Finding the Right Chart
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The Graphic Continuum

THE GRAPHIC CONTINUUM ~ DISTRELTION s e e e

The Graphic Confinuum shows several ways that data can be illustrated individually or combined to show relafionships. Use of various
shapes, chart types, and colors can help Ideniify patierns, tell siories, and reveal relationships between differant sefs and fypes of dafa
Bar charts, or histograms, for example, can lllstrate o distribution of daka over fime, but they lso can show categorical or geographic

differences. Scatierplots can ilustrole dota from  single instance or for o period, but they also can be used to identify o distribution
around a mean.

This set of charts does not constitute an exhaustive list, nor do the connections represent every possible pathway for linking data and
ideas. Insiead, the Graphic Confinuum identifies some presentation methods, and it illusirotes some of the connections that can bind
different represeniations fogether. The six groups do not define all bil Many other useful, overl data types and
visualization fechniques are possible.
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https://policyviz.com/shop/

Data Viz Catalogue

Search by Function View by List
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Arc Diagram Area Graph Bar Chart Box & Whisker Plot Brainstorm Bubble Chart
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Circle Packing Connection Map Density Plot Donut Chart Dot Map Dot Matrix Chart
Error Bars Flow Chart Flow Map Gantt Chart Heatmap Histogram

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


http://www.datavizcatalogue.com/search.html
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Creating Effective Charts



Mark

Basic geometric
elements in an
Image

Points Lines Areas
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Channel

A way to control
the appearance
of marks
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Marks & Channels in Order of Effectiveness

Most Effective
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Using Marks and Channels
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Use of Colors

Top Five Revenue-Contributing Companies

Limit the number of
colors you use (5-8).
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Reading, Writing, and Earning Money

READING, Bre-ve
AND EARNING MONEY v

https://www.theguardian.com/news/datablog/gallery/2013/aug/01/16-useless-infographics#img-1



Hue, Saturation and Brightness

Graduation Rate

o DpenstreetMap comtributors
Average Adjusted 4-Year Cohort Graduation Rate
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WSJ’s Viz on Battling Infectious Diseases

Vaccine introduced
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http://graphics.wsj.com/infectious-diseases-and-vaccines/



WSJ’s Viz on Battling Infectious Diseases
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Color Blindness Simulator

do it yourself

Colour Blindness Simulator
These are the results of your colour blindness simulation.

Original Simulation

This is the image you uploaded. This is how your image may appear to a person with protanopia.

http://www.etre.com/tools/colourblindsimulator/
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Common Pitfalls to
Creating Effective Charts



Not Ordering Your Data




Making the Reader Work




Obscuring Data

Ao




Not Considering Design
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Use text meaningfully  Use highlighting/interactivity
yet, sparingly to show relationships


http://flowingdata.com/2012/08/06/fox-news-continues-charting-excellence/
http://stephanieevergreen.com/labels-are-used-sparingly/
https://public.tableau.com/profile/tania.fleming4095#!/vizhome/ExploringSeattlesCrimes/Story2
https://excelcharts.com/change-bad-charts-in-the-wikipedia/

Data Visualization Checklist

Text

Arrangement

Color

Short descriptive title

Subtitle and/or annotations with additional information
Text size is hierarchical and readable

Data are labeled directly (rather than using a legend)
Labels are used sparingly

Proportions are accurate
Data intentionally ordered
Axis intervals are equidistant
Graphis 2D

Display is free from decoration

Color scheme is intentional

Color is used to highlight key patterns

Color is legible when printed in black and white
Color is legible for people with colorblindness
Text sufficiently contrasts background

http://stephanieevergreen.com/wp-content/uploads/2016/10/DataVizChecklist_ May2016.pdf



Data Visualization Checklist

Lines

Overall

Gridlines, if present, are muted
Graph does not have border line
Axes do not have unnecessary tick marks or axis lines

Graph has one horizontal and one vertical axis

Graph highlights significant finding or conclusion
The type of graph is appropriate for data
Graph has appropriate level of precision

Individual chart elements work together to reinforce
takeaway message

http://stephanieevergreen.com/wp-content/uploads/2016/10/DataVizChecklist_ May2016.pdf



Who’s Your Audience?
(and... what do they want/need?)



Surprise the novice,
get the expert to nod.

Mirko Lorenz



Who’s Your Audience?

Who is your target audience?
What questions do they have?

What stories should the audience
derive from the visualization?

What is your desired effect on the
audience?

http://stephanieevergreen.com/wp-content/uploads/2016/10/DataVizChecklist_May2016.pdf



Deciding Intent
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Explanatory

25%
23% Thin
Other varicties Mints
(Lemon Chalet
Cremes, Shout
Outs!, Thank U
Berry Munch, Dulce
de Leche, et al.)

9%
Shortbread/ N% Peanut
Trefoils Butter
Sandwich/
Do-5i-Dos
Samoas/

13% Peanut Butter

Patties/Tagalongs

Caramel
deLites

https://www.wired.com/2011/08/st_datagirlscoutcookies/

Feel Data
http://stephanieevergreen.com/wp-content/uploads/2016/10/DataVizChecklist_ May2016.pdf


http://www.oecdbetterlifeindex.org/#/11111111111
https://public.tableau.com/profile/tania.fleming4095#!/vizhome/GrowthoftheInternetWorldwide/Dashboard1
https://public.tableau.com/profile/tania.fleming4095#!/vizhome/HowAccurateistheZestimate/Dashboard1
https://www.wired.com/2011/08/st_datagirlscoutcookies/

Targeting Your Audience

I am female + Black ~ and currently 32 years old.
#
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http://flowingdata.com/2016/01/19/how-you-will-die/


http://flowingdata.com/2016/01/19/how-you-will-die/

6 Principles of Communicating Data

6 Principles of

¢

Communicating Data

[] Who? identify your target audience
[] What? articulate your intended message ;
[] Why? define the desired effect

[[] Necessary: get data that supports your point
[] Sufficient: enough data to draw conclusions
[[] Relevant: eliminate any extraneous data

[« ® [ ] Quantitative: position > length > angle >area
HINEICM [ | Ordinal: position > gray ramp > color ramp
W LUEI[r4110 10 [ ] Nominal: position > shape > color hu

4 WSTe )M [ ] Clean up fonts, borders, gridlines, alignment
(o] [ ] Add graphic elements that aid cognition
FU-134) =1 i< [ ] Ensure data is not occluded or distorted

fdylefelI=Ml [ | Medium: static, interactive, or animated? ;
(LT RS [ ] Channel: standalone, recorded, remote, live
IFN 1B [ ] Mode: broadcast or directed? ’

@) (=8 @ [ ] Reach: did you reach your target audience?
1=l [ ] Understanding: did they get it?
(AT [ ] Impact: did they react in the desired way?

From Communicating Data With Tableau, chapter 1 Copyright © 2014 Ben Jones

! Ref: Tableau, httpy//bit.ly/great-vis

http://dataremixed.com/2014/07/six-principles-of-communicating-data-a-checklist/



How To



Bullet Graphs
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Neat Visualizations



WSJ’s Field Guide to Red & Blue America
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http://graphics.wsj.com/elections/2016/field-guide-red-blue-america/


http://graphics.wsj.com/elections/2016/field-guide-red-blue-america/

FiveThirtyEight’s Biggest Dinosaur

Homo sapiens Titanosaur Amphicoelias fragillimus
6ft 122ft 190ft

- :
0ft 25 50 15 100 125 150 175
& FIVETHIRTYEIGHT SOURCES: AMERICAN MUSEUM OF NATURAL HISTORY, KEN CARPENTER

https.//fivethirtyeight.com/features/the-biggest-dinosaur-in-history-may-never-have-existed/


https://fivethirtyeight.com/features/the-biggest-dinosaur-in-history-may-never-have-existed/

Growth of Walmart

year & new store o 1 o 1
#® existing store O 1 1 ]
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Mew stores Mew stores (ac) 3176 Growth rate

https://excelcharts.com/animation-small-multiples-growth-walmart-excel-edition/


https://excelcharts.com/animation-small-multiples-growth-walmart-excel-edition/
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Tell a Story

2. Choose the Right Visual for
Effective Communication

3. Speak to Your Audience

-
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