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WHO | AM?

* Salvatore Rinzivillo
e rinzivillo(@isti.cnr.it

» Page course: http://didawiki.cli.di.unipi.it/
* \/isual Analytics

* Github page:
* https://github.com/va602aa-2021

* Telegram channel:
* https://t.me/va602aa
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SCHEDULE

* On Monday
* 16:15 to 18:00
e Online: MS Teams

* On Friday
e 16:15 to 18:00
 Online; MS Teams
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GRADING

* Project (50%)
* Up to 2 persons per group (!)

* Project discussion (50%)

* Project topic
« Multidimensional exploration of a
dataset

* One (or two) dataset(s) assigned
for all

* Specific proposal may be
discussed

Project

Group Project

Discussion 50%

50%

B Group Project @ Project Discussion
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PROJECT FEATURES

* A project should have the following requirements:

 The application should contain multiple visual widgets, each providing
insights on a selection of dimensions of the original data

* |tis possible to use state-of-the-art charts (bar charts, line charts, etc.) and
libraries (plotly, vega, etc). It is should implement a novel, original
visualization to present the data in a creative, non-trivial way. (see
examples on Vast Challenge 2008 developed in class)

* Interactivity should be implemented, providing toolbars, selections and
filters for the data.

* The visual widget should interact among them, realising a set of linked
display to browse the data across multiple dimensions
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EXAMPLE: SCHOOL DISTRICTS

Where is the best place to
send your child to school in
New York City?

"
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Braintree branch. Trains on the
Visual Analytics
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indicate slower trains.

Service starts at 54M on Monday
morning. Each line represents the
the Ashmont branc

path of one train. Time continues
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TEXTBOOKS

Design for Information Visual Analytics for Data Scientists
Isabel Meirelles Andrienko et al.

Natalia Andrienko

Gennady Andrienko - Georg Fuchs
Aidan Slingsby - Cagatay Turkay
Stefan Wrobel

Visual

- Desi

design for -
N AN Data Scientists

Isabel Meiralles ¥y
1 Springer

http://alignedleft.com/tutorials _ _
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INTERESTING READINGS

Information Visualization

Colin Ware

Information Visualization

PERCEPTION FOR DESIGN

Third Edition

L. -

Colin Ware

The Visual Display of Visual Information

Edward R. Tufte

Copyrighted Material

The Visual Display
of Quantitative Information

EDWARD R. TUFTE
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DATA VISUALIZATION AND
VISUAL ANALYTIGS

INTRODUCTION
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VA - GRASH COURSE

Effective Visual Representation
 \/ision System
 \/isual Variables

Toolbox — Bootstrap, Node.js, Vue.js, crossfilter.js
Toolbox — Base visualizations (Plotly.js, Vega, DC.js)

Toolbox — D3.js
* Basics
* Charts
* Advanced Visualization

Scientific Visualization
* Plotting
* Geography

Storytelling
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2020/2021




"’ +90
I‘\HSUAH

Conve\/ nformation through

graphical representation of data
-~ . r

d Visual Analytics
. 2020/2021




MOTIVATIONS

» Data everywhere

* No value for raw data
* Need to extract valuable information

e Information overload:

* Irrelevant for current task
* Processed in an inappropriate way
* Presented in an inappropriate way
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VISUALIZATION GOAL

 Record Information
 Sketches, photographs, ECG,...

 Analyze data to support decisions (exploration)
 Create and verify hypotheses
* |dentify Patterns
* |dentify Outliers

« Communicate (explanation)

 Share or highlight insights on data
 Persuade
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ANALYZE: ANSCOMBE'S QUARTET - DATASETS

SILysN

Data Set A
X Y
10.0 8.04
8.0 6.95
13.0 7.58
9.0 8.81
11.0 8.33
14.0 9.96
6.0 7.24
4.0 4.26
12.0 10.84
7.0 4.82
5.0 5.68

Data Set B
X Y
10.0 9.14
8.0 8.14
13.0 8.74
9.0 8.77
11.0 9.26
14.0 8.10
6.0 6.13
4.0 3.10
12.0 9.13
7.0 7.26
5.0 4.74

Data Set C
X Y
10.0 7.46
8.0 6.77
13.0 12.74
9.0 7.11
11.0 7.81
14.0 8.84
6.0 6.08
4.0 5.39
12.0 8.15
7.0 6.42
5.0 5.73

Data Set D
X Y
8.0 6.58
8.0 5.76
8.0 7.71
8.0 8.84
8.0 8.47
8.0 7.04
8.0 5.25
19.0 12.50
8.0 5.56
8.0 7.91
8.0 6.89
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ANALYZE: ANSCOMBE'S QUARTET - PROPERTIES

Property Value
Mean of xin each case 9 (exact)
Sample variance of x in each
11 (exact)
case
Mean of yin each case 7.50 (to 2 decimal places)

Sample variance of y in each
case

4.122 or 4.127 (to 3 decimal places)

Correlation between xand y
0.816 (to 3 decimal places)

in each case
Linear regression line in y=3.00 + 0.500x (to 2 and 3 decimal
each case places, respectively)
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ANALYZE: ANSCOMBE'S QUARTET — GRAPHICS
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COMMUNICATE: HIERAGHICAL STRUCTURES

.® - Ny YR
S e o
. :_t;” Y Fa .;"g . Yv,"~: < =’ What did the United States export in 2011?
y / = . Integrated Refined s
A Petroleum

Circuits

0.44% 044%
02%
0.15%

0.1%
01%

Parts

%
Delivery Trucks

1%
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http://www.stefanieposavec.co.uk/entangled-word-bank/ https://atlas.cid.harvard.edu/
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MMUNICATE: NETWORKS

2001

ELECTRINS.

MACHNERY.

COSTL AT & E0PT

PUPLARER

CHEMICALS &HEALTH

AGROCHEMICALS

INILSALTSZ AU

PETROCHEMICALS

LATHER

AN FIBERS

MEATL E66S

e R AP GYaA RELT K 2 SNAZ TS

CEREALS & VEE. 00

(COTIONCEHSOY & OTHERS

At

MISC AGRICULTURE

NOT CLASSIFED

TOMILELFABKS

GARMENTS
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PR PN [IX ¥ -

https://www.flickr.com/photos/blprnt/sets/72157614008027965/ https://atlas.cid.harvard.edu/
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COMMUNICATE: TEMPORAL STRUCTURES
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Cubism And Abstract Art (Alfred H. Barr 1936)

@

Over the Decades, How States Have Shifted

Recent elections have placed a heavy emphasis on “swing states” — Ohio, Florida and the other competitive states.
Yet in the past, many more states shifted between the Democratic and Republican parties. A look at how the states
stacked up in the 2012 election and how they have shifted over past elections.

Chart Chart « MORE DEMOCRATIC MORE REPUBLICAN —
Size of Lead | Electoral Votes 250% +40% +30% +20% +10% +10% +20%

The country voted about 5

percentage points more

Republican in 2012 than in

2008. Obama lost North

Carolina and Indiana, but won

every tossup except Florida,

which remains too close to call. Obﬂmﬂd'
i

Obama | Romney
Obama Re-elected [ 1 WIissm 0y imn T

|
McCain

Highlight Tossups

Kerry | Bush

I 10 D0 Mo eeedon e

As Goes Ohio i

Ohio, which has voted for the

winner in every election since

1964, provided the decisive |
electoral votes in 2004, and it is

the state likeliest to play that Gore | Bush
role again this year, according to

the FiveThirtyEight model. m WG nm Wil

Highlight Ohio ‘

|

Clinton /| Dole
incumbentStabity (RN T N
When an incumbent runs for re-
election, fewer states typically
change party affiiation: only
three states shifted from 2000 to
2004, and five from 1992 to
1996. Yet incumbency is no \
guarantee of victory. Bill Clinton Clinton /| Bush
defeated the first President
George Bush by winning 22 1 O 0 A 11 11
previously Republican states.

http://www.nytimes.com/interactive/2012/10/15/us/politics/sw

ing-history.html

Each box represents a state sized
by number of electoral votes.

Each curve shows how much it
shifted left or right between elections

+30% +40% 250%

I

8
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g

1996

1992
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COMMUNICATE: MAPS

"ElectoralCollege2008" by Gage - Own work. Licensed under
Public Domain via Wikimedia Commons -
http://commons.wikimedia.org/wiki/File:ElectoralCollege200
8.svg#mediaviewer/File:ElectoralCollege2008.svg

https://www.flickr.com/photos/walkingsf/sets/7215762420
91568632/
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COMMUNICATE: SPATIO-TEMPORAL DATA
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"Minard" by Charles Minard (1781-1870) - see upload log. Licensed
under Public Domain via Wikimedia Commons -

http://commons.wikimedia.org/wiki/File:Minard.png#mediaviewer/File:

Minard.png
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N of moves

1.0

50.0

923.0
Total: 2184 objects; active: 1084

Visual Analytics of Movement.
G. Andrienko, N. Andrienko, P. Bak, D. Keim, S. Wrobel
Springer, 2013
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COMMUNICATE: TEXT

Reset

f Pavoured Traces

ox THE ORIGIN OF SPECIES 7he Preservatio

doing this they frequently pushed each other into
the bucket, and their wings being thus wetted they
could not fly away, but were compelled to crawl
out through the passage formed by the spout or
overflow. Dr. Cruger saw a "continual procession”

First Edition (1859) I Second Edition (1860) M Third Edition (1861) [l Fourth Edition (1866) [l Fifth Edition (1869) [l Sixth Edition (1872)

http://benfry.com/writing/archives/529
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VISUALIZATION AND VISUAL ANALYTICS

» Make data and information
processing transparent

'i incredibly fast
laccurate, |

» Combine strengths of humans
and computers

Computers are ‘

and stupid

and brilliant

. —_—

i 3
lhumans are |
incredibly slow,
inaccurate |
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VISUAL ANALYTICAL PROGESS

Adapted from:
Mastering the Information Age
Keim, Kohlhammer, Ellis, Mansmann

o Sy

User Interaction

S

Visualization

Transformation

>,

Mapping

Model
Building

Data Mining

Models

Parameter
Refinement

Exploration

Model
Visualization

Knowledge

Explanation
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ELEMENTS OF GOOD VISUALIZATION

Inviting
Visualization

Sophisticated
Execution

Information
Graphics

Visual Analytics
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IMPORTANGE OF VALID DATA

Good Bad

T Visualization Visualization

Bad Data
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OTHER RESOURCES

Observe how others resolved design problems

datavisualization.ch

+ DATAVISUALIZATION.CH

Es  EVENTS TooLs OPINIONS

How We Created Color Scales

hare insights for creating
refined color scales for charts and visualizations. A diverse and

‘communicate information trough color. Read more &

Visualizing Substratum

\§

\

S
®

As p ip at Interactive Things,
create a lexical visualization of a collection of interviews. In this article she
shares her process, challenges and insights. Read more §

Interactively Explore the YOLO Flip

NOTES.
A Carotuly Soiectod Lst

o we isatasg e
e

Supstan — A saries
orepiraonl
fying
Notes

Erom Japan — Urgent
. Focoesttor Infarmaton

How We Visuaized 112
|m  Vears of Olympic Games

SUBMIT ABOUT

» Datavisualization.ch is the
emier news and knowledge

source for data visualization
and infographics.

Got updates by emai
W) Wateh our video channsl

Dally Inspiraton on Tumbie
tavisualization.ch is

y Interactive
and

i o
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Famous Creatve Fecple
E Sy agoon Tmtir

somgu srs
B oo

g Osapoms saeziox
15 on VouTuse

Hitberon
5 | O

@

itzerland.
artner for
your business? Get in touch!

https://flowingdata.com/

Precinct-level map of 2020 election
results

February 2, 2021

AnExtremey Detailed Map of
Elec

Topic
Maps / election,
precinct, Upshot

NYT’s The Upshot published their precinct-level map of 2020
election results. Zoom in to your geographic area and bask in or
scratch your head over the detailed variation.

This seems be a recurring view now, with their “extremely detailed
map” making an appearance after the 2016 and 2018 election. They
also had their “most detailed maps” in 2014.

However, this year, The Upshot made their precinct-level data

available on GitHub, so you can look closer if you like.

Age generations in the U.S. Senate, over

time
February 1, 2021 M Missionary Generation Ml Lost Generation Ml Greatest Generation Il Silent Generation
Topic Buby Boomers B Generaton X 1 Millennisls
Statistical S

Visualization /
age, generations,
government,
Senate

infosthetics.com

i information aesthetics. Where form follows data.
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Noimages found in ML file

3,373 peopie ke this. Be the fist ofyour
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¥ Follow Ginfosthetics | 18.2K folowers

E curssics
Brad Paley - ToxtAre »

Hans Rosling - TED Talk (video) »

Jonathan Harris - Wo Fod Fine »

Marcos Woskam - Nowsmap »

Martin Wattenborg - Baby Namo Voyagor »

Michao! Wesch - Wab 20 video) »

stamen.com - Digg Labs »

SHOP BOOKS
ta Flow2:  Visual Complexiy: The Wal Stroet Joural
Visvalgng  Mapping Paterns  Gude to nformaton
nformaton o ormation Graphics
in Graphic ‘Manuol Lima Dona M. Wong.
Dosin
Kanton ot
Boautiul Visualize This
Viiaizsion The Flowngbaa Gus  Simps viralzaton
i i 2 Tochriques
‘and Noo ané Siatsics  Quantiatvo Analysis
i than You ‘Stophan.

information sesthetics shop »

INFOGRAPHIC PRINTS
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% Publisned wh Movable Type &
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