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Definition

Encode data through
visual features in order to
convey useful information
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Motivation

Information retrieval

= After 3 days

¢ Text alone: 10%
¢ Text + visuals: 65%

John Medina, Brain Rules, 2008]
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Motivation

Information
Information density

* In principle every single pixel in an
image could encode a datum
* Screen (1024x768) ~ 1 M pixels
+ 1 M characters ~ 250 pages
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http://www.mamartino.com/projects/rise_of_partisanship/index.html



Motivation

Information context

Visualization compares multiple values
and puts the information into context.

A single number means nothing.

[Randy Krum presentation at Malofiej 23 (March 2015)]

The Changing Nature
o of Middle-Class Jobs

By GREGOR AISCH and ROBERT GEBELOFF  FEB. 22, 2015

70 The types of jobs that pay middle-class wages — between $40,000
and $80,000 in 2014 dollars — have shifted since 1980. Fewer of
these positions are in male-dominated production occupations,

60 J‘Obdsd?ef |1v000 while a greater share are in workplaces more open to women.
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W.Playfair, The Commercial and Political Atlas, London 1786
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Exports and Imports of SCOTLAND to and from different parts for one Year from C'hriftmae 1780 to Chnftruas 1761
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Etienne-Jules Marey
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XX Century

» http://www.datavis.ca/milestones/

1977 1983 1985

John W.Tukey

EXPLORATORY DATA
ANALYSIS

SECOND EDITION

The Visual Display
of Quantitative Information

FDWARD R. TUFTE
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INFORMATION VISUALIZATION

SOftEng 17

Information visualization

The use of computer-supported,
interactive, visual representations
of abstract data to amplify
cognition

Readings in Information Visualization: Using Vision to Think.
S.K.Card, J.D.Mackinlay, and B.Shneiderman, Academic Press, 1999
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Overview

Understanding :> Decisions

/\

Information Visualization
Visual Patterns, Trends, Exceptions

/\

Quantitative Reasoning
Quantitative Relationship & Comparison

——Visual Perception ———

Visual Properties & Objects

T Representation/Encoding

Data

Quantitative message

= Quantitative values
* Express measures

_|_

= Categories

+ |dentify what entities the values refer to

* Define groups of entities

20



Understanding tasks

= Variation within quantitative measures
+ Distribution
¢ Deviation
+ Correlation
= Variation within category
+ Ranking
* Part-to-whole
+ Time
+ Space
= Multivariate

SOItEng

Visualization instruments

21

= Tables
¢ Textual information

= Graphs

¢ Visual information

SOItEng
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Tables

= Main features

+ Data arranged in rows and columns
+ Data encoded as text

= Strengths

* Easy look-up of values
* Precise values
- Allow selected comparisons
* Several units of measure are possible

SOftEng 23

Graphs

= Main features

+ One or more axes delineate the display
area where values are shown

+ Values encoded as visual objects in
relation to axes

+ Axes provide scales

- Assign values and labels to visual objects
- Both categorical and quantitative

= Strengths
* Overall shape of data (holistic)

SOftEng 24



Graphs

= Show
¢ Trend
- Pattern of change over time

* Comparison of subsets

- Overall
- Spot similarities and differences

+ Highlight exceptions
= Display relationships among multiple
guantitative values by giving them

shape

ftEng 25
In general
Look up individual Focus on the shape of
values values
Compare individual Reveal relationships
values among multiple values

Precise values are
required

There is more than one
unit of measure

ftEng 26



EXAMPLES

SOftEng 27

Good and Poor visualization

» Like good writing, good graphical
displays of data communicate ideas with
clarity, precision, and efficiency.

= Like poor writing, bad graphical displays
distort or obscure the data, make it
harder to understand or compare, or
otherwise thwart the communicative
effect which the graph should convey.

Friendly, Michael, and Daniel J. Denis. (2001)
"Milestones in the history of thematic cartography, statistical graphics, and data visualization.”
http://www. datavis. ca/milestones
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A bar graph
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A pie chart

Size of slices not
proportional to
values

3D Perspective
worsen readability

SOftEng 31
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Pie chart (original)
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Bar chart (redesign)
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Cina 23.70%

Iran
Pakistan
Brasile
Camerun
Romania
Spagna
Albania
Colombia
Francia
Marocco
Perl
Gracia
Libano
Turchia
Uzbekistan
India
Etiopia
Messico
Venezuela
Bangladesh
Altri

3.94%
3.51%
3.15%
2.72%
2.42%
2.00%
1.95%
1.70%
1.51%
1.51%
1.39%
1.30%
1.25%
1.22%
1.10%

16.97%
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Meaningless Data

Windows

2000
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TheUpshot rouowus: ] W

GET THE UPSHOT IN YOUR INBOX

Peak

Heroes

Let's Dance
Life On Mars?

Lazarus
Space Oddity

Blackstar

Changes
Ziggy Stardust
Rebel Rebel

The David Bowie

Song That Fans Are
Listening to Most:

‘Heroes’

By QUOCTRUNG BUI, JOSH KATZ and JASMINE C. LEE JAN. 12, 2016

China Girl
Starman

Ashes To Ashes

Young Americans
Under Pressure

Girl Loves Me

Sound and Vision

Oh! You Pretty Things
The Next Day

Popularity of David

Bowie songs on Spotify Death announced —»
1:30 am.

Modern Love
Thursday's Child

Plays per hour

3am 6am 9am 12pm 3pm 6pm 9pm Monday 3am 6am 9am 12pm 3pm

Plays are expressed as a percentage of the maximum hourly plays for the leading song.

http://www.nytimes.com/interactive/2016/01/12/upshot/david-bowie-songs-that-fans-are-listening-most-heroes-starman-major-tom.html

Quando o PIB cresce, nemsempre adesigualdade cai

O grafico abaixo mostra o avango do PIB comparado a evolugao da desigualdade
no Brasil desde 1980. Nem sempre o crescimento econémico levou a uma redugao proporcional
na disparidade de renda entre os mais pobres e 0s mais ricos

A

PIB POR PARIDADE DE PODER DE COMPRA - EM US$ BILHOES >
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Os anos 80 nao foram chamados de “década
perdida” a toa: o PIB cresceu poucoe a :
desigualdade atingiu seu ponto mais alto. 62
Era a época da hiperinflagao, que afetava .
sobretudo os mais pobres, sem opgao de
investimento. Os governos Collor e Itamar
registraram crescimentos modestos e
oscilacao na disparidade entre ricos e pobres.
i Nos dois mandatos de Fernando Henrique
60 S e A s Al o Y S Cardoso, a economia cresceu e a desigualdade
i comegou sua tendéncia de queda. No governo
Lula, a desigualdade caiu num ritmo sem

62 v

19884’

g

i 1995 1996 precedentes. Nesse ritmo, o Brasil ainda levara
1983 30 anos para chegar ao mesmo nivel de

q ¢ ou.ons 1999 distribuicao de renda dos EUA.
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COEF‘CIENTE DE DESIGU)\I.DADE GINI :
(QUANTO MAIS ALTO, MAIS DESIGUALDADE):

500 750 1000

Fontes: Banco Mundial, FMI, IBGE _ Graficos : Alberto Cairo
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http://www.visualisingdata.com/2011/08/data-visualisation-stories—-from-brazil-by-alberto-cairo/




OPEE Share of the World Population living in Absolute Poverty, 1820-2015 — by Max Roser

inData
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All incomes are adjusted for inflation over time and for price differences between countries (1985-PPP before 1970; 2011-PPP after 1970).
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Licensed under CC-BY-SA by the author Max Rose:

http: //ourworldmdata orq/data/qrowth and dlstrlbutlon of-prosperity/world-poverty/

Hans Rosling a94s-2017)

* The Joy of Stats

SOItEng

BBC 4

= 200 Countries, 200 Years, 4 Minutes

- https://www.youtube.com/watch?v=jbkSRLYSojo
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