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Most important issues
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Sunday Star Times, 2012
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R. Cunliffe, Stats Chat


http://www.statschat.org.nz/2012/02/13/more-bubble-charts-your-feedback-please/

But is this visual encoding appropriate in the first place?
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Design Guidelines



SECOND EDITION

The Visual Display
of Quantitative Information
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Design Excellence

“Well-designed presentations of interesting data are
a matter of substance, of statistics, and of design.”



every time you make a powerpoint

o =% . o
1~ eliniear—

o S
I ’n‘ P

edward tufte kills a kitten




Tufte's Lessons

Practice: graphical integrity and excellence
Theory: design principles for data graphics



Graphical Integrity

IF BUSH TAX CUTS EXPIRE
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Flowing Data


http://flowingdata.com/2012/08/06/fox-news-continues-charting-excellence/

Scale Distortions

If Bush tax cuts expire...
Top tax rate
0% 39.6%

Now Jan. 1, 2013

Flowing Data



What’s wrong?

How 2012 STACKS UP

THE VWARMEST YEARS ON RECORD
CONTIGUOUS U.S.
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Source: NOAA's National Climatic Data Center - State of the Climate IO




Scale Distortions

JOB LOSS BY QUARTER
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Scale Distortions

UNEMPLOYMENT LEVEL BY RANDOM QUARTER




Start Scales at 0?

Median household income in 2010 inflation adjusted dollars
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A. Kriebel,VizWiz


http://vizwiz.blogspot.com/2011/12/using-non-zero-based-axis-i-dont.html

Global Warming?
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The Daily Mail, UK, Jan 2012


http://www.dailymail.co.uk/sciencetech/article-2093264/Forget-global-warming--Cycle-25-need-worry-NASA-scientists-right-Thames-freezing-again.html

Global Warming?

Temperature Anomaly -- Annual Mean (°C)
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Mother Jones


http://motherjones.com/kevin-drum/2012/01/lying-charts-global-warming-edition

Global Warming - Frame the Data

Temperature Anomaly -- Annual Mean (°C)
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http://motherjones.com/kevin-drum/2012/01/lying-charts-global-warming-edition

The Lie Factor

Size of effect shown in graphic

Size of effect in data
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The Lie Factor
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The Lie Factor

THE SHRINKING FAMILY DOCTOR ——————
In California "INTHE BARREL...
Percentage of Doctors Devoted Solely to Family Practice | qurilf'iacprﬁrdﬁ?;ﬂfﬂlﬁﬂ = |
" Saudi Arabea
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Tufte,VDQI



Tufte’s Integrity Principles

Show data variation, not design variation

Clear, detailed, and thorough labeling and appropriate
scales

Size of the graphic effect should be directly proportional
to the numerical quantities (“lie factor”)



Death to Pie Charts

Networks/Hosting Investor 1% _PR 1% Cleantech 1%
1%

News 2%

Other 2%
Enterprise 2%

No Category 3% 4

Video 3%

Advertising 3%

Share of coverage
on TechCrunch

Entertain

“l hate pie charts.
| mean, really hate them.”

www.storytellingwithdata.com/201 1/07/death-to-pie-charts.html Cole Nussbaumer



http://www.storytellingwithdata.com/2011/07/death-to-pie-charts.html

Redesign

TechCrunch Coverage: 2005 - 2011

Bars are best!
TechCrunch Coverage: 2005 - 2011

A slightly better pie? General Consumer Web
Network/Hosting, 1% Investw/meantech, 1% Social Networks

News. 29 __Music, 12—_\\ | Search

Enterprise, 2% omer 2% ——= Mobile
Softward

No Category, 3% —

Entertainment
Video, 3% —

Hardware
Advertising, 3% General Consumer
Web, 23% E-Commerce

Advertising

E-Commerce, 5% Video

Hardware, 6% Social Networks, 12% No Category

Enterprise

Other

News

Entertainment, 6% e Search, 10% Music
8% Network/Hosting

Mobile, 9% Investor

PR

Cleantech



Can you spot the differences?

A B C
5 1 5 1 2 1
2 4
4 2
4 ¢
3 3 3




Can you spot the differences?
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My favorite pie chart

B sky

Sunny side of pyramid

~ Shady side of pyramid




My second favorite pie chart

" Pie |l have eaten

" Pie | have not

yeleaten




Uisualization
Design Principles



Maximize Data-Ink Ratio




Maximize Data-lnk Ratio




Avoid Chartjunk

Extraneous visual elements that distract from the
message
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http://www.tbray.org/ongoing/data-ink/di1

Avoid Chartjunk
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ongoing, Tim Brey


http://www.tbray.org/ongoing/data-ink/di1

Avoid Chartjunk
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http://www.tbray.org/ongoing/data-ink/di1

Avoid Chartjunk
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Avoid Chartjunk
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Avoid Chartjunk
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ongoing, Tim Brey


http://www.tbray.org/ongoing/data-ink/di1

Which is better?

DIAMONDS WERE A GIRL'S BEST FRIEND DIAMONDS WERE A GIRL'S BEST FRIEND

Average price of a one-carat D-flawless “17 Avetage price of 4 one-carat D-flawless
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[Bateman et al. 2010]


http://infosthetics.com/archives/2010/04/why_chart_junk_is_useful.html

Which is better?

MONSTROUS COSTS
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[Bateman et al. 201 O] https://eagereyes.org/criticism/chart-junk-considered-useful-after-all



Useful Junk? The Effects of Visual Embellishment on
Comprehension and Memorability of Charts

Scott Bateman, Regan L. Mandryk, Carl Gutwin,
Aaron Genest, David McDine, Christopher Brooks
Department of Computer Science, University of Saskatchewan, Saskatoon, Saskatchewan, Canada
scott.bateman(@usask.ca, regan(@cs.usask.ca, gutwin(@cs.usask.ca,
aaron.genest(@usask.ca, dam085@mail.usask.ca, cab938(@mail.usask.ca

ABSTRACT
Guidelines for designing information charts often state that
the presentation should reduce ‘chart junk’™ — visual

embellishments that are not essential to understanding the
data. In contrast, some popular chart designers wrap the
presented data in detailed and elaborate imagery, raising the
questions of whether this imagery is really as detrimental to
understanding as has been proposed, and whether the visual
embellishment may have other benefits. To investigate
these 1ssues, we conducted an experiment that compared
embellished charts with plain ones, and measured both
interpretation accuracy and long-term recall. We found that
people’s accuracy in describing the embellished charts was
no worse than for plain charts, and that their recall afier a
two-to-three-week gap was significantly better. Although
we are cautious about recommending that all charts be
produced in this style, our results question some of the
premises of the minimalist approach to chart design.

Author Keywords
Charts, information visualization, imagery, memorability.

ACM Classification Keywords
HS5.m. Information interfaces and presentation (e.g., HCI):

Miscellaneous.

General Terms
Design, Human Factors

INTRODUCTION

Many experts in the area of chart design, such as Edward
Tufte, criticize the inclusion of visual embellishment in
charts and graphs; their guidelines for good chart design
often suggest that the addition of chart junk, decorations
and other kinds of non-essential imagery, to a chart can
make interpretation more difficult and can distract readers
from the data [22). This minimalist perspective advocates

data-ink — or the ink in the chart used to represent data.

Despite these minimalist guidelines, many designers
include a wide variety of visual embellishments in their
charts, from small decorations to large images and visual
backgrounds. One well-known proponent of visual
embellishment in charts 1s the graphic artist Nigel Holmes,
whose work regularly incorporates strong visual imagery
into the fabric of the chart [7] (e.g., Figure 1).
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EXPERIMENTAL RESULTS

1. No significant difference between plain and image charts for interactive
interpretation accuracy

2. No significant difference in recall accuracy after a five-minute gap

3. Significantly better recall for Holmes charts of both the chart topic and
the detalls (categories and trend) after long-term gap (2-3 weeks).

4. Participants saw value messages in the Holmes charts significantly
more often than in the plain charts.

5. Participants found the Holmes charts more attractive, most enjoyed
them, and found that they were easiest and fastest to remember.



Use Chart Junk? It depends!

PROS CONS
persuasion unbiased analysis
memorabillity trustworthiness
engagement Interpretabllity

space efficiency
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Tasks

Why are we using Visualization!?



Domain and Abstract Tasks

Infinite numbers of domain tasks
Can be broken down into simpler abstract tasks
We know how to address the abstract tasks!

ldentify task - data combination: solutions probably exist



Tasks

Analyze

high-level choices
consume vs produce

Search

find a known/unknown item

Query
find out about characteristics of item
by itself or relative to others



E x a m p I e 1 QS World University Rankings® WM and QS Stars

Filter by region v Filter by location v

Find good universities with a high i~
faculty student ratio. |

Ildentify high-ranked universities

In this subset: compare universities &
identify high faculty student ratio

OR

Derive a ranking with a high weight for
faculty student ratio



http://www.topuniversities.com/university-rankings/world-university-rankings/2014#sorting=rank+region=+country=+faculty=+stars=false+search=

E x a m p I e 2 QS World University Rankings® WIIZM and QS Stars

Filter by region v Filter by location v

Contrast Harvard’s re pu tation Ferby ety v | (T,

b | T
p
| | COMPARE
r W I t I M I T , RANK UNIVERSITY LOCATION & MEET | QS STARS ?
E Overall . | . . -
Score Search for universities... Show only

Clickon a
table row to

Match up Harvard with Yale Ty

Massachusetts Institute of Technology (MIT)

"

University of Cambridge

/N

First, find Harvard and Yale, then
compare their (two) reputation scores

Imperial College London

/N

Harvard University =
: e S

University of Oxford
. il

UCL (University College London)

)%
/N



http://www.topuniversities.com/university-rankings/world-university-rankings/2014#sorting=rank+region=+country=+faculty=+stars=false+search=

Example 3

Find a combination of weights and parameters where

Harvard Is better than MIT

Produce a new dataset by deriving from the input parameters

Rank

O & 0NN

© ® N ®

10.
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14.
15

School Name
Filter:
<None>
Massachusetts Institute of Technology (M
Harvard University
University of Cambridge
UCL (University College London)
Imperial College London
University of Oxford
Stanford University
Yale University
University of Chicago
Princeton University
California Institute of Technology (Caltech
ETH Zurich (Swiss Federal Institute of Te
University of Pennsylvania
Columbia University
Cornell University

Country
Filter:
<None>
United States
United States
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United States
United States
United States
United States
United States
Switzerland
United States
United States
United States

d World University Ranking
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Result

Rank School Name

Filter:
<None>
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High-level actions: Analyze

(®) Analyze

= Consume

Consume
discover vs present

= Discover > Present
classic split: explore vs explain -~ i, il
enjoy: casual, social T O b,
Produce > Produce

= Annotate = Record

I\

o |

Annotate, record
Derive: crucial design choice }Q

> Enjoy

©

= Derive

4



Example: Annotate

OCCUPATIONS: Show all Roll over

® Entertainment, education and law dots for
information

® Science, computers and health care
® Management, business and financial
Production and transportation

® Service, sales and office

Women's
median weekly
earnings

Male tenured professors,
many of whom earned their
Ph.D.’s decades ago, outearn
female professors, whose
numbers have grown more
recently.

Men's median weekly earnings


http://www.nytimes.com/interactive/2009/03/01/business/20090301_WageGap.html

Example: Derive

Boston Snow Accumulation Distribution by Month

Date — Feb-2015
7/1/1890 2/1/2015 o Snowfall: 59.10

(n))
o

40

10

Snowfall (inches)
r (D
o o
[
D Gaeel o i S e © — e ¢
® 0
o

October November December January February March April May



Example: Derive

Ronaldo
Lahm
Robben
Khedira
Phogba

Mess|

Country
Portugal
Germany
Netherlands
Germany
italy

Argentina

Club
Real Madrid
Bayern Munchen
Bayern Munchen
Real Madrid
Juventus

Barcelona

Club Continent
Europe
Europe
Europe
Europe
Europe

Europe





http://www.nytimes.com/interactive/2014/06/20/sports/worldcup/how-world-cup-players-are-connected.html

Actions: Mid-level search, low-
level query ® st

What dOeS user knOW? Target known Target unknown

target, location nonn o lookp (%) rowse
e @ e @ s
how much of the data
matterS? N (f)uledr:ntify > Compare > Summarize
one, some, all S mRmmcann

_/




Example Compare (& Derive)

I Greece’s GDP

Greek recession v others
100=start of economic crisis

110
o United States
Britain (1929-39)
(2008-13)
100
Euro area
(2008-14)
90
30
Greece (2008-14)
Lt vt e bvr e b v b dr v by e v brra b 70

1 2 3 4 5 6 7 8 9 1011
Years since start of the crisis

Change on a year earlier

%

i

L L L L L L L O 10

2008

09

10

11

Sources: Angus Maddison, University of Groningen; Greek National Statistics; Haver Analytics; IMF

12

13

14



Why: Targets

(®) NETWORK DATA

(®) ALL DATA
> Topology
> Trends = Qutliers > Features .
L Y VAR .
2 Paths
(3) ATTRIBUTES A
> One 2> Many
> Distribution > Dependency = Correlation > Similarity @ S PATIAL DATA
Al - S > Shape
V Extremes :



Examples

Trends: How did the job market develop since the
recession overall?

Outliers: Looking at real estate related jobs

A Long Housing Bust
Home prices have rebounded from their cnis


http://www.nytimes.com/interactive/2014/06/05/upshot/how-the-recession-reshaped-the-economy-in-255-charts.html?abt=0002&abg=0

How? A Preview

Encode
(® Arrange
> Express - Separate
— ;I....
= Order = Align

Manipulate

® Change

® Select

‘@ e

® Navigate
< T

Facet

(® Juxtapose

(® Partition

-

(® Superimpose

Reduce

® Filter




