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DATA VISUALIZATION AND
VISUAL ANALYTICS

Visual Storytelling

Adapted from “Narrative Visualization: Telling Stories with Data”
E. Segel and J Heer (DOI:10.1109/TVCG.2010.179)




= 58 Case Studies
= 70% Journalism
= 20% Business
= 10% Research
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Comic Strip Slide Show Film/Video/Animation
(a) Number of frames
(b) Ordering of visual elements



Genres + Interactivity + Messaging

STORYTELLING Author Driven
CLARITY strong ordering

heavy messaging
limited interactivity

Reader Driven ASK QUESTIONS
weak ordering EXPLORE

light messaging
free interactivity

martini drill-down

glass _ , story
interactive

slideshow



Martini Glass approach ”%Q

= Strongly Author-driven
= First author narrative

= Then reader may explore

= Different levels
= Authoring
= Short or long stem

P sbnge

= \Wide or narrow reader
exploration

http://china.fathom.info/



Interactive Slideshow Normi e Esrmi

= Slideshow with mid-
ompared With Reality - narrative interactions
re predicted by 2012, How accurate have past White House budget forecasts been? . . .

confined in each slide

= Asingle slide may be
Gloenn organized as a Martini Glass

} Or defich /\ style
W \/\ = Efficient for complex data

and narrative

= Complex data: author may
guide reader to different
dimensions of data

= Complex narrative: author
may draw discrete
boundaries

http://www.nytimes.com/interactive/2010/02/02/us/politics/20100201-budget-porcupine-graphic.html?_r=0
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Drill Down Story =L T
&/
e R I oo ™ Presents a general
A theme and allows to
- B e | explore particular
‘ instances
= More emphasis to the
reader

= Author should select
which interactions are
possible and which

, explorations are

T feasible

http://www.washingtonpost.com/wp-srv/special/world/north-korean-prison-camps-2009/



VISUAL DESIGN




Make it clear
where to
start.

Don't let
readers
defect.

World Population: 6,853,328,460
Migrants in the world: 215,738,321
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Almost 216 million people, or 3.15% of the world population,
live outside their countries.
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Click on a country box to know more about migration flow
to/from that country.
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? 5 5 Steroids or Not, the Pursuit Is On
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http://www.nytimes.com/2006/04/02/sports/20060402_BONDS_GRAPHIC.html



Beginning Middle




HE DEFENSE OF THE NEIGHBOR

An ovenview of the armed forees of countries around Brazil

Brazil has the strongest armed forces in South America in absolute terms—
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MESSAGING




headline Use headlines,
capti captions, &
annotations.

Quickly draw
attention to
what’s

AUGUST 8, 2007 MAIL FEEDBACK

Paths to the Top of the Home Run Charts

The players with the most home runs are shown below; click on a player’s name or on a line below to highlight a player’s tra

Hank Aaron
1 Bonds Te2 .
: - N - | Important
o One home run every 16.4 at-bats ' )

3 Ruth 714 1954 - 1976

4 Mays 660 The model of power consistency

5 Griffey 630 he had 15 seasons of more than

2 508 30 homers, but no seasons of

6 Sosa s more than 47

7 Rodriguez 59

8 Robinson 586 500

9 McGwire sa3 heme

10 Thome 577

11 Killebrew 573

12 Palmeiro 569

13 Jackson 563

4 Ramirez 554

15 Schmidt 548

16 Mante % Lines above Aaron's show

17 Foxx 534 t players who had hit more

home runs 3 >
18 MoCove, 521
’ 2 Lines below show Base jumping

18 Thomas 821 ¥ players who had hit few Metal prices, § terms, January 15t 2008=100

18 Williams 521
21 Banks 512 140

Copper

21 Mathews 512
23 ot 511 N R
24 sheffeld 509 ¥ )

25 Murray 504




The Recovery
The Big Apple Is Recovering Its Shine
Job creasion in New York Ciry has been running at almast wiple

tha national race in 2010. Tha biGERSt G3INS ame umewsioymert
hawe been In the recatl, health, and food-

service Incuscries. Real estace i starting o
%0 rebound, though boch commercial
and residential saes are way off thelr

peais
—NMam Rodinson
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Connect the text to

See Fig.5

sigtent orsiral

Weave text into the graphic_not
just at the beginning.

Text and graphics work better
together than apart.

:d to stories that are eithef persistent or viral in order
nue-generating traffic. Persistent stories cover
imatic themes” that maintain relevance over time

the relevant graphics.

» buck, produce visualizations for editorial content

WULK LAl Lhauiuonan "
onomical, visualizations A Fig. 5 l

using market).

ttens and elongates™
ady fatter and longer
these visualizations \
veral months and / \ I
eavy traffic

. These stories tend
nal news. To get the

June 20, 201

women sued Wal-Mart
for discriminatory pay
" & promotion practices,

using mostly statistics

milli(lll to make their case.

Women filled 70% of hourly jobs

i m ...but only 33% of management.

's numbers showed their
better than elsewhere in

Women were
paid less than  the country.

men in every Median

i Woman's
region, even Earmings s
when they percent of Man's
had higher -

. 100% 90% %
ratlhgs and Wal:Mart.
seniority.

QurView The Supreme Court was right.



INTERACTIVITY




Interactive features

should scream Be icit.

interactivity.
Avoid a click-and-seek
experience.

Top migrant dg

bills dua: Click on options balow to see the
$306.7 billion eflect on U.S. spending

-
Interest on Treasury $29.0 I
L securities bition s
Social Secy -
@ g™ 492
| Mecicare 26
o || Mecicad 214
wil
take in Defense vendor
$1724 L payments 37
bilion
Aug. 3 Unempioyment 128
to 31 ' Insurance benefits

familiarwidget:s



Linked Displays - Brushing

Medicare and Medicaid Spending
Show No Signs of Slowing Down

Centers for Medicare and Medicakd Servioes projects increases
in spending compared o gross domestic product and national
health expenditures.

G=ED

Medicare and Medicaid projected spending

—— Medicare  ——— Medicaid $az20
bilion

$900 bilion

700

® In recession

® Out of recession
@ Dodged recession
® Runaway growth

Italy

Peak to trough GOP

-6.5%

Interactive
features should
react to the user.
Depress buttons,
highlight items,

animate widgets.

Health Care's Growing Concem Over Cyber Security
As health-care providers increasingly adopt electronic records, they are
looking for insurance coverage against possible data breaches

N INTERACTIVE UEUSE PIRLL

Ten of the largest recent breaches O « 100,000 indviduals
Typeof breacht mUnknown © Theft © Loss = HackingdT incident m Other

Name of covered entity
South Shore Hospital

2.0 million

Individuals affected Breach date
226/10

2009 2010 2m

Don’t obscure data.
Avoid letting pop-
ups obscure data.




I Example - Crossfilter.js



EXAMPLES




Art and Colors

http://sobigdata.danielefadda.com/



Rolling Stone 500 Albums

- - i ) P
Rolling Stone 500 Albums — Top 50 Analysis - = Export 50/50 I Lines at 61.8% opacity. |_Hide Ticks || Dark
mode loudness energy valence acousticness
key tempo duration liveness speechiness danceability
8- 1.0 0] 0.9+ 0.255 0.8
= 160 - -8 600 0.8 '
73 0.8 0.8 oy 0.8 0.7
= -10 500 0.6 0.7
G 140 0.6 0.6 0.6
g . 12 400 g 06 0.15
20 - 14 = 5 0.47 0.5
= 0.4 120\,\1 300 04 0.5 0.10 |
-16 | R -
! 4 04 _\ 0.2 0.4
34 0.2 100 - 200 0.2 025} 0.05 -
-184 0.3 ~J
The secret of success? Genres Sample of 25 Albums =

What you see is a multidimensional explorer of musical features from
the top 50 Albums of Rolling Stone 500 Greatest Albums.

We used Echo Nest API and Python to get the musical features for
every song in an album, then we cleaned, filtered and merged the
files to get one JSON per album with the average features.

M Bob Dylan - Blonde on Blonde (1966)
M Bob Dylan - Blood on the Tracks (1975)
M Bob Dylan - Bringing It All Back Home (1965)
M Bob Dylan - Highway 61 Revisited (1965)
Bob Marley & The Wailers - Legend (1984)
Bruce Springsteen - Born to Run (1975)
B Chuck Berry - The Great Twenty-Eight (1982)
W David Bowie - The Rise and Fall of Ziggy Stardust and the Spiders fi
B Fleetwood Mac - Rumours (1977)
John Lennon - Plastic Ono Band (1971)
B Joni Mitchell - Blue (1971)
Marvin Gaye - What's Going On (1971)
Miles Davis - Kind of Blue (1959)
Nirvana - Nevermind (1991)
M Patti Smith - Horses (1975)
Pink Floyd - Dark Side of the Moon (1973)
B Ramones - Ramones (1976)
B The Allman Brothers Band - At Fillmore East (1971)
The Band - Music from Big Pink (1968)
The Band - The Band (1969)
The Beatles - Abbey Road (1969)
The Doors - The Doors (1967)
The Velvet Underground - The Velvet Underground & Nico (1967)
B The Who - Who's Next (1971)
B Van Morrison - Astral Weeks (1968)

I 4 Folk Rock
You can clearly see a common pattern between the albums; it seems
that the "best" albums mostly share the same musical features.

Controls

Brush: Drag vertically along an axis.

Remove Brush: Tap the axis background.
Reorder Axes: Drag a label horizontally.
Invert Axis: Tap an axis label.

Remove Axis: Drag axis label to the left edge.

Credits

Visualization adapted from the Nutrient Database
Explorer by Kai Chang @ 2012, all credits to him

Project Done by Samuele Borgheresi, Tommaso
Ferrari Aggradi and Marco Da Campo

http://sobigdata.borgheresi.it/music_in_numbers/



Social Network dei Migranti

TL SOCIAL NETWORK
DEI MIGRANTI

http://migranti.danielefadda.com/




