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What's wrong with this vis?
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|s this better ?

Civilian deaths in Iraq 2008-2013

Monthly total
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Telling stories with data
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Edward Segel, Jeffrey Heer. Narrative Visualization: Telling Stories with DatalEEE Trans. Visualization & Comp. Graphics (Proc.



http://vis.stanford.edu/jheer
http://vis.stanford.edu/papers/narrative

Interactive data stories

NY Times Interactive Visualizations (recession/recovery 2014)

What's really warming the world?

). FLICKR HISTORY
Aiice Thudt: Peru
AYACUCHO

Personal narratives and journals
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http://www.nytimes.com/interactive/2014/06/05/upshot/how-the-recession-reshaped-the-economy-in-255-charts.html
http://www.bloomberg.com/graphics/2015-whats-warming-the-world/
http://alicethudt.de/portfolio/visual-mementos/

Visualization as part of narrative

o hittp://edition.cnn.com/SPECIALS/war.casualties/index.
html

* http.//www.angelamorelli.com/water/

 Hans Rosling’s TED talk with Gapminder
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http://edition.cnn.com/SPECIALS/war.casualties/index.html
http://www.angelamorelli.com/water/
http://www.gapminder.org/

(Why) is this a story?

The Flow of
lllegal Guns

(L F .
a narration of the events in the life of a person or the existence of a
thing, or such events as a subject for narration;
a narrative, either true or fictitious, in prose or verse, designed to
interest, amuse, or instruct the hearer or reader;
a report or account of a matter; statement or allegation

R N

Stricter gun laws —» Texas ’ Fla.

L Puerto Rico _
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http://www.nytimes.com/interactive/2015/11/12/us/gun-traffickers-smuggling-state-gun-laws.html



http://www.nytimes.com/interactive/2015/11/12/us/gun-traffickers-smuggling-state-gun-laws.html

The Rise in Cigarette Prlces
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Infographics versus Data Visualizations wum 201

Infographics —data visualizations, text,
images to tell a complete story

Data visualization —
a visual representation of data

35

HOW

vampire [medium: TV show; 42K texts, 259M words]

) I-;OW DOES EACH OF THESE
) MEDIA SENSATIONS ENCACE WITH
THEIR SOCIAL MEDIA AUDIENCE?
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Team Edward vs. Team Jacob

took social media by storm. FACEBOOK
IN OCTOBER 2011,

TEAM a social media game
ACO! | IN 2010, ] gai
L = win ti ) % available on Facebook

page has about allowed users to complete

w

missions assigned by the

likes. y rs U1

‘
a .‘”“A = ow's chara
T975 1980 1985 1990 1995 2000 2005 2010 20715 ‘ * FACEBOOK LIKES ‘ THE OFFICIAL ACCOUNTS TWITTER FOLLOWERS
year HAVE TWEETED ABOUT "

o

Occurrences of the word “vampire” in TV Show Dialog (1970-2014)
from movies.benschmidt.org

VAMPIRE
DIARIES DIARIES DIARIES
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Hemill NN S
VAMPIRE VAMPIRE

http://infographics.idlelist.com/how-vampires-are-sucking-the-life-out-of-social-media/



The value of infographics

How do infographics help us deal with big data?

Information overload?

Pattern recognition

WHERE ARE NATURAL DISASTERS
MOST LIKELY TO OCCUR?

o »
ol
FLOODS HURRICANES EARTHQUAKES TORNADOES WILDFIRES
All Regions East Coast and Gulf Coast West Coast, Midwest Eastem US. Central Plains Al Regions.

http://dailyinfographic.com/preparing-your-home-for-a-natural-
—disaster=imfograptic

text Picture

Size and weight comparisions for ‘Dreadnoughtus schrani’

kg

60,000 ’m Dreadnoughtus schrani

50,000

40,000 Boeing 737-900

30,000 ‘\_—\
Futalognkosaurus
20,000 Brachiosaurus

" “ \ Diplodocus

10,000 M—-\
m Tyrannosaurus rex
’ﬂ African Elephant

0
Moose

http://www.bbc.com/news/science-environment-29050114
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Storytelling through infographics

Not different from the storytelling [ }
tips from before, but from a
slightly different angle...

{ J

From: Krum, R. (2014). Cool infographics: Effective Communication with Data Visualization (Figure 1-21).
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Other Design Tips for VOUR BRAIN ON
Infographics from Krum

5-second rule b.
Tell one story really well

retepior

This part of brain is called
the cerebral cortex. @ A
The cerebral cortex controls conscious

« . . . . thought, language, and interaction. ; L.
Minimize text — visualize when o
] When alcohol hits your cerebral cortex, (B EHEEEN (=8 el
possible SEEmmiiEy ) W
normally occupy it. When caffeine comes in, the receptor binds

with caffeine instead of adenosine

AND WHEN YOUR BLOOD ALCOHOL
REACHES 007

. (ABOUT TWO DRINKS' WORTH) WHICH MEANS 15 MI‘NUTES LATER
Be data transparent (cite your o g

sources) “SReve *SE\ERY)

Eliminate legends when possible l, " .
:§

Adapted from Krum, R. (2014). Cool infographics: Effective Communication with Data Visualization.
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http://en.ilovecoffee.jp/posts/view/79



Is that all?
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Same data Different story
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http://blogs.vancouversun.com/2014/11/05/650-
submissions-to-2014-trick-or-treat-count-map/
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http://blogs.vancouversun.com/2014/11/05/650-submissions-to-2014-trick-or-treat-count-map/

What makes a data story?

« Story: all of the events in a narrative, those presented
directly to an audience and those which might be
inferred

« Narrative: the ’telling’ of a sequence of [those] events [.
. . ] [which] shapes the events, characters, arrangement
of time, etc. in very particular ways so as to invite
particular positions towards the story on the part of the
audience

The Media Students Book

IAT 355 | Storytelling



Narrative patterns

A narrative pattern is a structure that
recurs in the same or different stories and
serves a specific narrative purpose.

« Argumentation

* Flow

* Framing

 Empathy and emotion
 Engagement

Narrative Pattern

Addressing the Audience
Breaking the 4th Wall
Call to Action

Compare

Concretize

Convention Breaking
Defamiliarization
Familar Setting

Gradual Reveal

Humans behind the dots
Juxtaposition

Make a Guess

Physical Metaphor
Repetition

Rhetorical Question
Silent Data

Speed up / slow down
Users find themselves

)
.
-
B3sEE
[
| B
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Argumentation

* Rhetorical questions

 What If | told you : you eat 3496 liters of water?”

« Comparison

 Show different data sets/values

« Repetition

* What's really warming the world?

Physical, engineering, life Biotechnology research
sciences research

Relatively unaffected Recovered and grown
CCCCCCCCC : 435,500 Current Jobs: 148,300
Average Salary: $96,533 Average Salary: $92,394

Social science and humanities
research
Has not recovered

Adrrent Jobs: y
Average Salary: $80,122

SFU

IAT 355 | Storytelling



Flow

* Rhythm, order and pacing

e gapminder

* Gradual reveal
* Bloomberg climate warming

S F U IAT 355 | Storytelling



Empathy and emotion

e Humans behind the dots

IAT 355 | Storytelling



Empathy

o User finds herself

IAT 355 | Storytelling



Affect and emotion

Trump

disgusted

“From this day forward,
it's going to be only
‘America First”

Clinton

“no challenge can match the
heart and spirit of America”

Donald Trum
Inaugural Ad

empty talk is over”

I surprise
happiness

disgust
contempt

I fear I anger

I sadness

positive S
neutral

negative “‘\
100%= primary

emotion

strength | secondary

0%= ¢/

SFU
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(Why) dogaghhicawork?
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This works
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Psychological background:
how we make sense of the world

« Cognitive system: thinking, interprets based on
reasoning models
* Induction, deduction, prediction: problem solving
« Strategy, tactics, ideation..

« Affective system: rapidly “judges” the environment ¢ 1
response to threat, stimulus and experience
 Emotion
* Experience
» Impressions, feelings, “a sense of”

IAT 355 | Storytelling



Affect model

Excited
V4 .
Arousal . 7 Dominant
7’
* / ‘
* / "
s Dominance
7
Pleasant e
Negative o — Positive
/ *
. 7’
. 7’
. 7’
Passive , 7
Calm

psciengey cgg@t]vgﬁﬁ\ﬁgmmfnt, and psychopathology." Development and psychopathology 17.03 (2005): 715-

an, James A. Russell, and Bradley S. Peterson. "The circumplex model of affect: An integrative approach to
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AROUSED
ALARM .
AFRAID : TES%E.’ ® ASTONISHED
NGRY ¥ e EXCITED
ANNOYED o
DISTRESSED o
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e e DELIGHTED

e HAPPY

180° '
o PLEASED

MISERABLE o puease

SAD o

GLOOMY o @ . SERENE t
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s o AT EASE
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BORED e il
DROOPY o
TIRED oo SLEEPY
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Affect

* |nformation Visualization : represent
data

» Affective Visualization :
evoke an experience/feeling

» Affective and cognitive information
processing systems interact and
reinforce each other

Affect matters in stories

IAT 355 | Storytelling




So what does this mean for visualization
design?

« Explicit
* Properties of the data
« Storytelling, narrative and flow

« Implicit
* Message, persuasion
« Enhance engagement, reinforce cognition

IAT 355 | Storytelling



Affectively different

nan Wil Sports Wi
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Affect Theory

| AROUSAL

ACTIVATION
. ense =1 Excited
Feelings e Evallent
Emotions, moods / \M
. . set ", & Happy
Experiential responses or Disressd -
states DISPLEASURE : -a / PLEASURE
VA L E N C - _,.«"".. Serene
Gloomy Contented
Tired
Lethargic Placid
~———1] — Calm
DEACTIVATION

emotion. Psychological review, 110(1), 145

IRussell ,sloAte(@@03). Core affect and the psychological construction of



Relevant affect?

 Basic Emotions

« Experiential impressions
e Trust

» Curiosity, interest, “worthiness” — willingness to engage, get
closer

« Attracting, reassuring

* “Environmental” judgments
« Serious
« Playful

IAT 355 | Storytelling



Visual features for affective vis?

Trust ? Playful ? Serious? Disturbing? Urgent? Tentative? Strong?
Light? Threatening?
Encouraging?

Playful Serious Trddt BAstupkingetiadm Exciting Positive
NEgavE—



Affect Mapping

Dlsturbln

s%

Ne atlve
J Tr USt? Positiv
@ i ° ...# e

Serious

Calm
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Example:Motion brushes for affect

Original Image

http://img.wallpapers.net:81/wallpapers/
space_art-1920x1080.jpgy
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Storytelling

* Internal emotions
* Aroused after the reader enter the storyworld
 |dentification
 Emotional memories
« Sympathy or empathizing with story characters

 External emotions
 Aroused when the reader meets the narrative structure

* Curiosity: “What will happen next?” or “What happened
before?”

« Surprise: “What? How (or why) could it happen?”

K. Oatley, “A taxonomy of the emotions of literary response and a theory of identification in fictional narrative,” Poetics,

- sru G
orytellin
SFU e



Engagement

* Addressing the audience

$2,000 in debt per year

Or, 5 more hours a week at a second job

- Each box represents $1 of debt

Can you live on the mimimum wage?
http.:.//www.nytimes.com/interactive/2014/02/09/opinion/minimum-waqge.html|

S F U IAT 355 | Storytelling


http://www.nytimes.com/interactive/2014/02/09/opinion/minimum-wage.html

En gageme Nt mesIOn ON AUSTRALIA T

in the global areno.

UPPING CARBON PRODUCTIVITY

One key factor in b low-carbon y is g carbon p y
which is the level of GOP p per tonne of g In
M limits are imposed on such 0 country thot con g more wealth for

e (Call to action

CARBON PRODUCTIVITY IS
DRIVEN BY TWO KEY LEVERS:

" ENERGY PRODUCTIVITY

Using Jess energy to gonevote wealth

CARBON INTENSITY
Emitting less poliution from the enecgy used

Between 1980 00d 2007,
energy productivity In
Aastrolia hes grows bet
10 shower rote then
other countries. (aergy
*ifcency growth s the
US, Germany and the UL
Is simost doable that
of Austroba. All four:
econcaies storted o
wimder pouison in 1989,
Bt Beve now
consaserodly.

_— 1580
= XY
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Engagement

« Emotion (Stolen years, periscopic)
« Rhetorical questions (breaking the 4th wall)

« Engage the user in predictions (make a guess)

e http://www.nytimes.com/interactive/2015/05/28/upshot/you-draw-it-
how-family-income-affects-childrens-colleqe-chances.html!? r=0

 Simulation
o http://iq.ft.com/sites/climate-chanqge-calculator

« (Games
e The Energy Tree

IAT 355 | Storytelli
SFU | Storytelling


http://www.nytimes.com/interactive/2015/05/28/upshot/you-draw-it-how-family-income-affects-childrens-college-chances.html?_r=0
http://ig.ft.com/sites/climate-change-calculator
http://energyvis.iat.sfu.ca/EnergyGame/

Are there "analytic” stories”?

Narrative for problem solving

* About exploring solutions and assumptions rather than
step-by-step

« Explanatory narrative to remember process and
motivations (why | did this?)

* “micro-stories™: evidence and insights to develop
understanding

IAT 355 | Storytelling



Positive hydrogen
breath test

Case: A personal health journey

4 months of good guts

- after antibiotics for spider bite

- was also drinking lots of
kembucha

Ardbiotics Anthicc  Antisoson

Personal log of patient’s — | e | e
experience with auto-immune
disease

« Katie McCurdy

sent

Developed as a journalling
exercise

W Voice weakness

Stomach went bad
« Used as a storytelling "prop” “moming s fne
. . . - worse when eat carbs
for her interactions with
doctors
* Means of grounding dialogue  Dotbre o recurence

¥ Double vision recurrence
- while/after Rifaximin

- double vision came on suddenly - did not change meds
- slowly resolving

- spiked Predniscne for few -
. months - double.w;lon better
S F U IAT 355 I Storytelllng w/probiotics
New symptoms
- heart palpitations & pair

https://sensical.wordpress.com/2011/11/16/how-visualizing-health-problems-could-help-solve-medical-mysteries/ - tingling & cold legs

- achv inints

- daily severe gut probs
- few recent missed nights of sleep



https://sensical.wordpress.com/2011/11/16/how-visualizing-health-problems-could-help-solve-medical-mysteries/

Positive hydrogen

Case: A personal health journey =~

4 months of good guts
- after antibiotics for spider bite
- was also drinking lots of

13 . kembucha

. | prepared this graph from memory
only. | don’t currently have s s e
possession of my medical records, . e | e .| s

but | would like to get them and
create a real, scientific representation
of my medical history — overlaid with
how | was doing over that time
period”

W Voice weakness

Stomach went bad

- moming issues, fine
rest of day

- worse when eat carbs

W Double vision recurrence - .
- dally severe gut probs Double vision recurrence

- while/after Rifaximin

- few recent missed nights of sleep
- did not change meds

- double vision came on suddenly

- spiked Prednisone for few - slowly resolving
maonths - double vision better

w/probiotics
New symptoms
- heart palpitations & pair
- tingling & cold legs
- achv ipints

B resul's 8

https://sensical.wordpress.com/2011/11/16/how-visualizing-health-problems-could-help-solve-medical-mysteries/



https://sensical.wordpress.com/2011/11/16/how-visualizing-health-problems-could-help-solve-medical-mysteries/

