Narrative Visualization

DSC 106: Data Visualization
Jared Wilber
UC San Diego



Announcements

Lab 7 (Scrollytelling) out, due Monday

Final Project Proposal (and groups) due Monday



Announcements

Lab 7 (Scrollytelling) out, due Monday
Final Project Proposal (and groups) due Monday

(More on the final project at the end of lecture)



About Project 3 Grading

Going above and beyond (e.g. polish, creative encoding, storytelling)
= extra points.

Mistakes (overplotting, ineffective encodings) = minus points.
7/10 means that you made a good visualization with no issues.

10/10 means that you made an outstanding visualization that
could be published in the news / a scientific paper.



How have race times changed over

the years?
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10/10: Publication-
ready visualization:

Title states most
iImportant takeaway.

Annotations tell story.

No one is coming close to Usain Bolt's best times

All times under 10 seconds in the outdoor men’'s 100-meter sprint, using
only electronic readings and under regular wind conditions
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record in 2012
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100m Sprint race times vs. year

visualization with

9/10: Solid
NO ISSUES.
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Interactive Articles
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Why Momentum Really Works
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FIGURE 1: Exemplary Interactive Articles From Around The Web. Select an article for more information.

https://distill.pub/2020/communicating-with-interactive-articles/



https://distill.pub/2020/communicating-with-interactive-articles/

4 affordances of the format:

Connecting people and data

Making systems playful
Promoting self reflection
Personalizing reading

https://distill.pub/2020/communicating-with-interactive-articles/
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4 affordances of the format:

Connecting people and data

https://distill.pub/2020/communicating-with-interactive-articles/
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Follow the lives of 932 boys who
grew up in rich families ..
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Most white boys _ r
raised in wealthy
families will stay rich .

or upper middle class
as adults, but black
boys = raised in
similarly rich
households will not.

Rich adult

Upper-middle-class adult

Middle-class adult

Lower-middle-class adult

Poor adult

Even when children grow up next to each other with parents

who earn similar incomes, black boys fare worse than white
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https://www.nytimes.com/interactive/2018/03/19/upshot/race-class-white-and-black-men.html

...and see where they end

up as adults:
WHITE MEN  BLACK MEN
O

0% 0%
O

0% 0%
O

0% 0%
O

0% 0%
O

0% 0%
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Gun Deaths In America

CLICK to advance

1 Lo metere e e o vourse I Practice: | like, | wish, What if?

fivethirtyeight.com/features/gun-deaths
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Connecting people and data
Making systems playful
Promoting self reflection
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Tinker With a Neural Network Right Here in Your Browser.

Don't Worry, You Can't Break It. We Promise.

You Try:
@ oo L https://bit.ly/nn-play

DATA FEATURES + — 2 HIDDEN LAYERS OUTPUT

Which dataset do Which properties Test loss 0.525
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https://playground.tensorflow.org/


http://playground.tensorflow.org
https://playground.tensorflow.org/
https://bit.ly/nn-play
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Personalizing reading

Connecting people and data
Making systems playful
Promoting self reflection
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Draw your line on the chart below

Percent of children who attended college

p You Try:

https://bit.ly/nyt-college

L _—
—— o — | .. — ————————————— —— )

Poorest Parents’ income percentile Richest

https://www.nytimes.com/interactive/2015/05/28/upshot/you-draw-it-how-family-income-affects-childrens-college-chances.html 18
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Show Me Another

YOUR PATH

ACTRESS

ZOOEY ) }

Phonetic Spelling

You Try:

https://bit.ly/pudding-gy

| Think I've Got It

Skip To Results

Show Me Another Skip To Results

https://pudding.cool/2019/02/gyllenhaal/

12 NAMES LEFT
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Personalizing reading

Connecting people and data
Making systems playful
Promoting self reflection
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€ Home €he New Hork Eimes CLIMATE /P Share

You Try:
How Much Hotter Is https://bit.ly/nyt-hot
Your Hometown 1han

When You Were Born?

As the world warms because of human-induced climate
change, most of us can expect to see more days when
temperatures hit 9o degrees Fahrenheit (32 degrees Celsius)
or higher. See how your hometown has changed so far and
how much hotter it may get.

https://www.nytimes.com/interactive/2018/08/30/climate/how-much-hotter-is-your-hometown.htmil



https://www.nytimes.com/interactive/2018/08/30/climate/how-much-hotter-is-your-hometown.html
https://www.nytimes.com/interactive/2018/08/30/climate/how-much-hotter-is-your-hometown.html
https://bit.ly/nyt-hot

2,800-acre is about
6 times

the size of Joaquin Miller Park in Oakland,
California

+ " | ATLAS OF ME

. "z | On-demand personalized maps for
%, j unfamiliar distances, areas, and locations.

Leaflet

Created by Yea-Seul Kim, Francis Nguyen, and Jessica Hullman, University of Washington




Narrative Visualization

Aka: Telling a story using data

You'll make one for your final project!
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Gun Deaths In America

CLICK to advance

How does this visualization use
1 =oere Mand-but-therefore?

fivethirtyeight.com/features/gun-deaths
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Case Studies

Segel, Edward, and Jeffrey Heer. "Narrative visualization: Telling stories with data." 2010

Observed Narrative Devices

N 07




Narrative Visualization Genres
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Economist

even more sharply in Germany than in Italy, which 1s in recession, note
economists at Goldman Sachs, a bank. Yet Germany'’s service sector

appears to be growing strongly, as does that of the euro zone as a whole.

] Service industries are less volatile
Production lines ,
Purchasing managers' indices* than manufacturing, make up a

Manufacturing bigger slice of rich-world GDP and,

Euro area

by their nature, trade less. That they

—_— i PR

S— a— — United States

—_— —— .

e — remain strong largely reflects
— —— . :

— ’ —_— China 45 relatively buoyant labour markets
‘ —— A

— ——— 71 r r r 11 1.1 1.1 1] 1.1 and consumers (German

- = g 2017 18 19 ’

—_—— — — e unemployment is only 3.1%). One
e lp——— Services : o

— A 60 exception has been Britain, where

. i d
Magaznne StY'B w = survey data released on April 1st
~__ China >0

and 3rd appear to show growth in

45
A manufacturing at its strongest in
| | I I | | | | I | | | | | | I |
2 1t L over a year and services shrinking.
Sources: *Based on surveys of executives. A reading
IHS Markit; above/below 50 indicates an expansion/ BOth ﬁndings are Brexit-related
Caixin contraction compared with the previous month )
The Economist The British economy is suffering

from falling confidence, while
manufacturing appears so strong only because firms are stockpiling in

case Britain soon crashes out of the EU without a deal.

 Display a menu In the 2000s some economists speculated that the growing weight of
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Partitioned Poster
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32



Slide Showy

_—
——
—

Annotated Chart

Published: February 2, 2010

Budget Forecasts, Compared With Reality

Just two years ago, surpluses were predicted by 2012. How accurate have past White House budget forecasts been?

n23456NEXTP

Falling short

1982 1986 1990 1994 1998 2002 2006

By AMANDA COX | Send Feedback

Source: Office of Management and Budget

https://archive.nytimes.com/www.nytimes.com/interactive/2010/02/02/us/politics/20100201-budget-porcupine-graphic.html

President Obama's t Annual surplus |n today’s dollars 50.0
budget proposal A | Or deficit trillion
estimates a deficit of
$1.6 trillion for the
current fiscal year and
$1.3 trillion in 2011. 0.5
-1.0
2011 proposal:
-$1.27
15

2010 estimate:
-$1.56

2010 2020

W TWITTER m LINKEDIN SHARE
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Interactive Slideshow

Drill-Down

Author-Driven

Reader-Driven

34



Interactive Slideshow

Drill-Down

Author-Driven

Reader-Driven
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TODAY'S NEWSPAPER
e o Subscribe | PostPoints

NEWS | POLITICS  OPINIONS BUSINESS LOCAL SPORTS ARTS & LIVING  GOING OUT GUIDE JOBS CARS REAL ESTATE RENTALS CLASSIFIEDS

SEARCH: Try Our New Search @ | Search Archives

washingtonpost.com > World

On the Map: Five Major North Korean Prison Camps RELATED

North Korea has operated political prison camps for more than 50 years, twice as long as the Gulag in the former Soviet Union. People " Article: On the
suspected of opposing the government are forced to do slave labor in the camps, which hold an estimated 200,000 prisoners. North Diplomatic Back Burner

Korea's government says the camps don't exist, but high-resolution satellite images show otherwise. " Google Earth: North
Korea Uncovered

Click on the U map markers below for more information on each site.

ﬁRHS;SIA;

Now Viewing: Overview Up Close: Camp 15 | ;- '_ i o
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Learn more about five major Pyongyang (N e R P g

prison camps at right, or take a
closer look at life in Camp 15.
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Scale varies in this perspective.
Distances from Pyongyang: 120 miles to Seoul, 427 miles to Vladivostok

SOURCES: North Korea Uncovered; Korean Bar Association (2008 White Paper on Human Rights in North Korea"); "The Hidden Gulag," David Hawk, U.S. Committee for Human Rights in North
Korea; Joshua Stanton, One Free Korea; interviews with former prisoners and guards; Satellite Images: Google Earth; GRAPHIC: Kat Downs, Blaine Harden, Liz Heron, Laris Karklis and Francine
Uenuma - The Washington Post

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

What gives away a machine-generated image?

Interactivity on illustrations can help people get more context around certain objects
that may not have clear and seperable boundaries.

Select region for more

information.

FIGURE 7: Choose between 1 of 4 machine-generated images and brush over the circle callouts to display a short
message about each region. Generated images from (128, 129]

The Universal Approximation Theorem in 3 levels of detail.

Readers come with different backgrounds. What if our content could be tailored to
their level of knowledge about certain topics?

ILLUSTRATIVE PRECISE

Neural networks can approximate any funct®n that exists. However, we do not have a

guaranteed way to obtain such a neural network for every function.

FIGURE 9: Drag the slider to display the theorem's statement in increasing levels of detalil.

PREVIEWING CONTENT

Details-on-demand can also be used as a method for previewing content without committing

to another interaction or change of view. For example, when hovering over a hyperlink on

Wikinedia a nreview card i shnwn that can eantain an imaane and hrief degerintinn: this
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https://distill.pub/2020/communicating-with-interactive-articles/
https://distill.pub/2020/communicating-with-interactive-articles/

Interactive Slideshow

Drill-Down

Author-Driven

Reader-Driven
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Interactive Slideshow
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Author-Driven

Reader-Driven
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Copenhagen: Emissions, Treaties and Impacts

At the Copenhagen climate conference, discussions are likely to cover emissions levels, the legacy
of the Kyoto Protocol and the risks of inaction on global warming. Explore each issue in the tabs

below.

Global Emissions Lessons From Kyoto Possible Impact

- qb.“ - e —— N

—=-

~a -_

4567891011NEXT}

Stepper

Almo T GV ST TTTIC S|gned and ratified the protocol. The freaty’s aim was
to provide a star’ung pomt for reducing global carbon dioxide emissions.

I nte ra Ct i ve S I i d es h ow Countries that ratified Kyoto

g L Ay

Roll over
countnes
to leam
movre

By JAMES BRONZAN, AMANDA COX, XAQUIN G.V. and KEVIN QUEALY | Send Feedback
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A visual M

Interactive Slideshow Ntroduction ©©
macnine leaming

N
In machine leaming, computers apply statistical

learning technigues to automatically identify
patterns in data. These technigues can be used to
make highly accurate predictions.

Keep scrolling. Using a data set about homes, we
will create a machine learming model to distinguish
homes in New York from homes in San Francisco.

=

#”  SCROLL

“Scrolly”-telling

http://www.r2d3.us/visual-intro-to-machine-learning-part-1/
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http://www.r2d3.us/visual-intro-to-machine-learning-part-1/
http://www.r2d3.us/visual-intro-to-machine-learning-part-1/

Discrete vs. Continuous Step:

A source of debate among practitioners!

Discrete

_ _ v Simple & familiar.
Interactive Slideshow .
X But less engaging?

v Less “activation energy” required.

v/ More fluid/direct: parameterized by
scroll position = rapid, incremental
experience.

X But, difficult to implement properly.
Can result in “scrolljacking.” 2



Interactive Slideshow
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Interactive Slideshow

Martini Glass

Drill-Down

Author-Driven

Reader-Driven
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What do matrices mean to you?

Why do we need a way to represent an array of rows and columns

them

?

ofiwumber's, and to execute compt

—'>
(\&)
|
IL\D

itations and operations between

In school, you may recall reluctantly performing drill after drills of

matrix-vector multiplications mecg

hanically. You may even have

been taught to memorize several inane formulas.

a b 0 I O B b

c d y | |~ ¢ y_d_
| az+by
—cTFdyT

https://yizhe-ang.github.io/matrix-explorable/




* Any vector can be expressed as the addition of
scaled basis vectors, i.e. a linear combination of

1.0 2.0
2.0 0.0

By F

basis vectors.

A matrix can be viewed as a way to package
information about a linear transformation. The
columns of a matrix represent where the new

basis vectors land after the transformation.

* Matrix-vector multiplication is a way to compute

where a given vector lands after the

transformation defined by a matrix.

» With our understanding so far, try to tinker about and

s o o o o © o\e © © © © o o e Jgureoutwhatkindsoftransformationsare possiblewith

matrices!

https://yizhe-ang.github.io/matrix-explorable/



Final Project:
Explorable Explanation



Final Project

Create an Explorable Explanation: interactive article that explains
something complex to the reader.

Examples: Any example shown during today's lecture, sociological
theory, scientific phenomenon, algorithm, etc.

Banned: sorting + searching algorithms. (Too common!)

Teams of 2-3. No solo projects.
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Final Project Milestones

Proposal + Team: Mon 05/20 (this Monday)

Prototype: Mon 05/27
Demo Video: Mon 06/03
Final Project: Sat 06/08

No slip days allowed for final deadline
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Final Project Milestones

Proposal + Team: Mon 05/20 (this Monday)
Prototype: Mon 05/27
Demo Video: Mon 06/03

Final Project: Sat 06/08 No slip days allowed for final deadline

Squarely Meet Requirements: 11/15 Points
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Final Project Milestones

The job market is tough!

Treat this as a serious piece of your resume/portfolio to separate
yourself from other applicants.
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