From exploration to explanation; audiences
and complexity; data graphics in storytelling
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from exploring to explaining



adapting to your audience — remember our goals in communicating with others

Get our audience(s) to pay attention to,
understand,
(be able to) act upon

v
a maximum of messages,

given constraints.
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adapting to your audience — communicating with mixed audiences

We worked with IR.

We worked with IR. IR stands for Information Resources

and is a new department.

We worked with the recently launched Information

Resources (IR) department to ...
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adapting to your audience — first, optimize encodings for a communication purpose
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adapting to your audience — then change annotations, not optimized encodings

Once data-to-visual encodings have been optimized for
showing the intended comparison or trend of interest to
our audience, we should generally adapt it to our audience

by explaining, not by changing optimized encodings.
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density

titles, as an overall graphics annotation, should explain the point of the graphics

More fans generally pay admission to our games when
the chance of winning was near a median of 0.61.
Fans want favorable odds without predicting the outcome.

1
coin flip
loss win

> wins
Normal(6,0), 6 ~ a1 - day + ap - time + 31 - +Po - p(win) + B3 p(win)2
Y games
_ - P2
Maximum =
2 B3
0.00 0.45 0.50 0.61 0.79 1.00
0.00 0.25 0.50 0.75 1.00
uncertainty Sources: Pinnacle betting data, 2016; Retrosheet Gamelogs, 2016
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replacing legends with direct data labeling reduces cognitive load

-10%
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Visualisation: @theneilreichards
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annotations go beyond labels, they can help explain and compare with context

1965

1975

1985

1995

AN

2005 2015
#SWDChallenge

Scott Spencer / ()

Rise and Fall of the name Neil in the USA
Births 1912-2015

Source: data.gov

Neil Johnston leads NBA scoring
for three successive seasons 1952-55
Neils born in 1954: 1956

Neil Armstrong lands on the moon:
Neils born in 1969: 1683

Peak poplarity of musicians 1972-1979
Neil Young, Neil Sedaka, Neil Diamond
Neils born in 1978: 1530

Modern Neils such as Neil DeGrasse Tyson
ensure steady level of popularity post 2005

Neils born in 2008: 396 \_\/\/\/

Popularity of Neil before WW1 starts from a low base
Neils born in 1912: 151

1915 1925 1935 1945 1955 1965 1975 1985 1995 2005 2015
Visualisation: @theneilreichards #SWDChallenge
@ 10
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annotations as important as data encodings

“Although our primary focus on creating a

“The annotation layer is the most important thing we do ... visualization is the graphic elements—bars,

otherwise it’s a case of ‘here it is, you go figure it out. points, or lines—the

is just as important.”
— Amanda Cox, the Data Editor at the New York Times

— Jonathan Schwabish, Better Data Visualizations

“Annotations are of vital importance. Often overlooked, annotations are one of the best ways to make a

chart understandable to an audience. Underutilized in many data visualizations, annotations are the

ideal way to highlight exactly those things that you, as the creator, want the audience to pay attention to.”

— Shirley Wu, Data Sketches
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(focus) our audience on explained, visual encodings

remove cl | start with
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audiences understand graphic complexity — once you explain!



external or general audiences can understand complex graphics,

Gaps between Black and white mortality rates for the top 15 causes of death

+10 white deaths 0] +10 +20 +30 +40 Black

per 100k deaths
Higher Black death rate =

Heart disease

Seventh-largest
cause of all deaths — Diabetes
21 per 100k

Wezerek, Gus. “Racism’s Hidden Toll.” The New York Times,

Second-largest _ August 11, 2020, sec. Opinion. htt ps://www.nytimes.com/

Cancer
149 per 100k interactive/2020/08/11/opinion/us-coronavirus-black-
mortality.html.
4 Homicide
SHTOHE Kidney disease
|
— Hypertension
Liver disease Septicemia
Parkinson's [ Flu and.
. pneumonia
Alzheimer’s
Accidents
Suicide
|
Lung disease
€ Higher white death rate
Note: For non-Hispanic Black and white people in 2018. Rates have been adjusted for age and sex. Source:
Centers for Disease Control and Prevention
'
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external or general audiences can understand complex graphics, with cuidance

with guidance

Lu, Denise, and Karen Yourish. “How Did Trump Do in
Counties That Backed Him in 2016%” The New York Times,
November 11, 2020, sec. Politics. https://www.nytimes.com/
interactive/2020/11/09/us/politics/2016-election-trump-
counties.html .

+40 Dem. +30 Dem. +20 Dem. +10 Dem. Tie +10 Rep. +20 Rep. +30 Rep. +40 Rep.
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external or general audiences can understand complex graphics,

- Different organizations
- ~make their forecasts
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The N.H.C.
: calculates its own
forecast of the storm’s path

DETAIL

Larger circles mean
greater forecast uncertainty

Cairo, Alberto, and Tala Schlossberg. “Those Hurricane Maps
| Don’t Mean What You Think They Mean.” The New York Times,
| March 10, 2019, sec. Opinion. https://www.nytimes.com/

| Cdnnecting those circles : : . . .
——Q creates the cone’s shape interactive/2019/08/29/opinion/hurricane-dorian-forecast-

; map.html.

= | he storm can move anywhere
inside the cone — and
sometimes outside

o~ Extreme weather can affect
areas far from the cone

THE BAHAMAS
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external or general audiences can understand complex graphics,

E-commerce jobs are growing fast ...

Employment attributed to electronic shopping firms has
doubled in the last five years, outpacing other types of retail.

Percentage change in retail jobs E-commerce up 334%

+300% over the last 15 years
+200
+100 Warehouse clubs
~__ and other: up 80%
_,—”'/"7
// —'/ - -
0 e » Retail industry overall flat
. e —— ——— —_—_
\
(, ® Department stores down 25%
25 other retail sectors
-100
'02 '04 '06 '08 10 12 '14 '16

Source: Bureau of Labor Statistics

Bebeloff, Robert, and Karl Russell. “How the Growth of E-
Commerce Is Shifting Retail Jobs.” The New York Times, July 6,
2017, sec. Business. https://www.nytimes.com/interactive/
2017/07/06/business/ecommerce-retail-jobs.html.
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+500,000

... but they are still a small component
of overall retail employment ...

Even with the fast growth, the number of online shopping jobs
is small compared with department stores, warehouse clubs
and grocery stores.

Net change in retail jobs Warehouse clubs

over the last 15 years

841,000 jobs

=

—

—— The retail industry
has gained
645,000 net jobs

E-commerce

has gained

178,000 jobs

D

25 other retail sectors

-500

'02

Department stores

have lost
T 1 448,000 jobs

'04 '06 '08 '10 '12 14 '16

Source: Bureau of Labor Statistics
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... partly because e-commerce
is less labor intensive.

and other have gained
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nigration flows from unknown origins not shown. | So

external or general audiences can understand complex graphics,

1.0

5

The flow of migration
varies around the world

MIGRATION IN 1990

IN MILLIONS

6.2

Largest diaspora populations in 1990 in millions

11. Germany 3.3
12. Kazakhstan 3.0
13. Turkey 2.5
14. Mozambique 2.2
15. Philippines 2.0

16.
17.
18.
19.
20.

rce: United Nations Department of Economic and Socia

27.9
EUROPE "
1.1
13.4
4.4
L4
8.1
ASIA 35.4
\:»'\') %
L
1.8
1.1
OCEANIA
Portugal 1.9 21. Indonesia 1.6 26. Iraq
Palestine 1.8 22. Azerbaijan 1.6 27. Spain
Belarus 1.8 23. South Korea 1.6 28. Uzbekistan
United States 1.7 24. Morocco 1.6 29. Egypt
Ethiopia 1.7 25. Poland 1.5 30. El Salvador
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Porter, Eduardo, and Karl Russell. “Migrants Are on the Rise

Around the World, and Myths About Them Are Shaping
Attitudes.” The New York Times, June 20, 2018, sec. Economy.
https://www.nytimes.com/interactive/2018/06/20/business/

economy/immigration-economic-impact.html.
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4,000

Muscle Cars

25 ,‘/ American cars get
bigger, faster and
— with more V-8
engines in midsize cars
— more deadly. The
Interstate highway system /
grows, and speeds rise

with it.
1951 v
7\, 1953
/ N\ 1956 ,
/ *L 1963
1950
1962
1954
1958 Ay

20

1961

Auto fatalities
per 100,000
people

WA

external or general audiences can understand complex graphics,

6,000
1968 1969

1973

1970\

A
“Unsafe at Any Speed”
™~ In 1965, Ralph l P

Nader publishes a

best seller about [
auto companies’ resisting
safety features. The
government creates the
first agency devoted to
highway safety. Auto
fatalities hit a plateau.

1977

] 1974 /

/1976

1982

Driving Safety, in Fits and Starts

MERICANS drive a staggering
A number of miles — close to

three trillion every year,
according to the government. (That is
half a light-year, or 120 million trips
around the world.) And although
traffic accidents remain a major public
safety problem, the biggest killer of
people ages 5 to 34, vehicle travel is far
safer than it was a few decades ago.
Several factors appear to account for
the sharp decline in fatalities.
Technology (like anti-lock brakes and
air bags) and road behavior (like

wearino ceat helte and drivine enher)

deaths per miles traveled. But what
happens when the metrics are teased
apart, and familiar data is charted in an
unfamiliar way?

Plotting the two most important
variables against each other — miles
traveled versus deaths per 100,000
population — yields a pattern that
looks like a plateau followed by a steep
drop. It evokes the theory of
punctuated equilibrium, proposed by
the paleontologists Stephen Jay Gould
and Niles Eldredge, which suggests
that instead of continuous gradual

avnlintinn chanoe acenire ahrintlv after

8,000 Vehicle miles driven per capita 10,000

Energy Crises

!

After the 1973 Arab oil
embargo, President Richard
M. Nixon sets a 55 m.p.h.

25

speed limit as national energy policy. A
few years later, the Iranian revolution
and the Iran-Iraq war curtail fuel
supplies. People drive less (and more
slowly); fatalities fall.

1980 /> 1978

1981

Seat Belts and Sobriety

In 1984, New York
“\ becomes the first state to
require drivers to wear
seat belts. Child car seats become
the norm: by 1985, all states
require them. Many states tighten
laws against drunken driving, and
by 1988 all states have set the
minimum drinking age at 21. 20

v

Auto fatalities

— /
1984 1988 per 100,000
\ people
/ \ 1989
1985

1983 \

1990
\ 4

Air Bags and S.U.V.’s 1991

By the 1990s, new

technology like antilock 1995

brakes reduces _ Van A\ 1997
accidents, and air bags make ¢
them less deadly. But Americans p 1992 \ 15
also fall in love with high-riding e . 2004

S.U.V.'s, which tend to flip over

and to endanger smaller vehicles. 2001 |

I
=
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Fairfield, Hannah. “Driving Safety, in Fits and Starts.” The New
York Times, September 12, 2012, sec. Science. https://
archive.nytimes.com/www.nytimes.com/interactive/2012/09/17/

science/driving-safety-in-fits-and-starts.html.

empirical study on audience engagement

Haroz, Steve, Robert Kosara, and Steven L. Franconeri. “The
Connected Scatterplot for Presenting Paired Time Series.” IEEE
Transactions on Visualization and Computer Graphics 22, no. 9
(September 1, 2016): 2174-86. https://doi.org/10.1109/
TVCG.2015.2502587.
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be open to new approaches for visual communication when designing for an audience

PRECISE DESIGNED
NUMERIC ENGAGING
CLEAN COMPLEX

O O

re . Stephen Few IIB Awards . L
Data Visualization I o Data Visualization
typically seen as a skull - typically seen as a vocation
® @

'
@~ T L L
Analyst Journalist
Data Scientist Consultant
Data Visualization Engineer Artist
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(re)design for your audience



advice from Jonathan Corum, Science Editor at the New York Times

Not Secure — style.org

HOME PROJECTS ABOUT STYLE.ORG

13pt Design for an Audience

By Jonathan Corum

.r“-"\‘J ]| O, £UV1O

Last week I gave a workshop and talk at SUND, the University
of Copenhagen’s Faculty of Health Sciences.

Here’s a lightly edited transcript of the talk:

Niamh Higgins

Thank you very much for
being here. Thank you for the

Scott Spencer / ()

Find the visual idea

Translate

Tell a visual story

Focus attention, don’t scatter it
Show the content, not the frame
Show the content, not the table
Be consistent

What can you remove?
Reference the real world
Connect images and data
Explain why

Provide context

Build a sequence

Show movement and change
Encourage visual comparisons
More labels, fewer legends

Annotate

8
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example — original graphic within government publication explaining part of US economy

/
lﬂubea
asl Monday, July 6, 2020

Bureau of Economic Analysis Contact: Jeannine Aversa, (301) 278-9003

Gross Domestic Product by Industry: First Quarter 2020

Accommodation and food services; finance and insurance; and health care and social assistance
industries were the leading contributors to the 5.0 percent (annual rate) decrease in gross domestic
product (GDP) in the first quarter of 2020.

Real GDP and
All sectors of the U.S. economy contributed ~ Percentchange  Real Value Added by Sector
to the decrease, led by a decline in private
services-producing industries. The decline 4
in first-quarter GDP reflected the response 2
to the spread of COVID-19, as governments

. . . 0

issued “stay-at-home” orders in March. This

led to rapid changes in production, as -2 = GOP

businesses and schools switched to remote -4 Private Goods

work or canceled operations, and M Private Services
-6 Government

consumers and businesses canceled,

restricted, or redirected their spending. For 8
more information, see “Federal Recovery
Programs and BEA Statistics: COVID-19 and
Recoven f” on the BEA website. U.S. Bureau of Economic Analysis Seasonally adjusted annual rates

2019:Q1 2019:Q2 2019:Q3 2019:Q4 2020:Q1

Overall, 17 of 22 industry groups contributed to the first-quarter decline in real GDP. Of the five industry
groups that offset the decline in the first-quarter real GDP, agriculture, forestry, fishing, and hunting was
the largest contributor, increasing 15.5 percent.

For accommodation and food services, real value added—a measure of an industry’s contribution to
GDP—decreased 26.8 percent, primarily reflecting a decrease in food services and drinking places.

Real Value Added by Selected Industries Finance and insurance decreased 9.0

Pfge"t Change B Finance and percent, primarily due to a decrease in

c insurance insurance carriers and related activities.

0 Ith

5 Health careand — Heg|th care and social assistance decreased

social assistance . . .
10 7.8 percent, primarily reflecting decreases
15 in ambulatory health care services and in
M Arts, .
-20 entertainment, hospltals.
-25 and recreation
-30 Accommodation  Arts, entertainment and recreation
-35 and food services  decreased 34.7 percent, primarily reflecting
-40 a decrease in performing arts, spectator
2019:Q4 2020:Q1 sports, museums, and related activities.
U.S. Bureau of Economic Analysis Seasonally adjusted annual rates

BEA statistics—including GDP, personal income, the balance of payments, foreign direct investment, the input-output accounts,
and economic data for states, local areas, and industries—are available at www.bea.gov. E-mail alerts are also available.

8
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example — what’s the point of this graphic? Do encodings intuitively show the point? Let’s redesign!

“bea

Bureau of Economic Analysis
U.S. DEPARTMENT OF COMMERCE

Monday, July 6, 2020
Contact: Jeannine Aversa, (301) 278-9003

Gross Domestic Product by Industry: First Quarter 2020

Accommodation and food services; finance and insurance; and health care and social assistance
industries were the leading contributors to the 5.0 percent (annual rate) decrease in gross domestic

product (GDP) in the first quarter of 2020.
Real GDP and

All sectors of the U.S. economy contributed ~ Rercent change Real Value Added by Sector

to the decrease, led by a decline in private
services-producing industries. The decline 4
in first-quarter GDP reflected the response 2
to the spread of COVID-19, as governments
issued “stay-at-home” orders in March. This

led to rapid changes in production, as -2
businesses and schools switched to remote 4
work or canceled operations, and

consumers and businesses canceled,

restricted, or redirected their spending. For 8
more information, see “Federal Recovery
Programs and BEA Statistics: COVID-19 and
Recovery” on the BEA website.

m GDP

Private Goods
M Private Services
B Government

2019:Q1 2019:Q2 2019:Q3 2019:Q4 2020:Q1

U.S. Bureau of Economic Analysis Seasonally adjusted annual rates

Overall, 17 of 22 industry groups contributed to the first-quarter decline in real GDP. Of the five industry
groups that offset the decline in the first-quarter real GDP, agriculture, forestry, fishing, and hunting was
the largest contributor, increasing 15.5 percent.

For accommodation and food services, real value added—a measure of an industry’s contribution to
GDP—decreased 26.8 percent, primarily reflecting a decrease in food services and drinking places.

Real Value Added by Selected Industries

Percent Change

Finance and insurance decreased 9.0

10 B Finance and percent, primarily due to a decrease in
c insurance insurance carriers and related activities.
0 . .

5 :'cfc";;ha:‘;::cde Health care and social assistance decreased
10 7.8 percent, primarily reflecting decreases
15 in ambulatory health care services and in

M Arts, .
-20 entertainment, hOSpItaIS'
25 and recreation
-30 Accommodation  Arts, entertainment and recreation
-35 and food services  decreased 34.7 percent, primarily reflecting
-40 a decrease in performing arts, spectator
2019:Q4 2020:Q1 sports, museums, and related activities.

U.S. Bureau of Economic Analysis Seasonally adjusted annual rates

BEA statistics—including GDP, personal income, the balance of payments, foreign direct investment, the input-output accounts,
and economic data for states, local areas, and industries—are available at www.bea.gov. E-mail alerts are also available.
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Real Value Added by Selected Industries

Percent Change

-

2019:Q4

U.S. Bureau of Economic Analysis

M Finance and
insurance

Health care and
social assistance

M Arts,
entertainment,
and recreation

Accommodation
and food services

2020:Q1

Seasonally adjusted annual rates



https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu

example — first possible redesign. Does this redesign more intuitively convey a point?

Real Value Added by Selected Industries

Percent Change

10

M Finance and
insurance

- :

Health care and
social assistance

M Arts,
entertainment,
and recreation

Accommodation
and food services

2019:Q4 2020:Q1

U.S. Bureau of Economic Analysis Seasonally adjusted annual rates
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As the pandemic set hold, most industries shrank in real value
added to GDP, food services and recreation worse than others.

(Percent change from previous quarter)

Quarter 2019:Q4 2020:Q1

Overall GDP Finance Health care and Arts,
and insurance social assistance entertainment,
and recreation

2019:Q4

Accommodation
and food services

2020:Q1

-10

-20

Source: U.S. Bureau of Economic Analysis, Seasonally adjusted annual rates
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example — second possible redesign. Does this redesign more intuitively convey a point?

Real Value Added by Selected Industries As the pandemic set hold, most industries shrank in real value
added to GDP, food services and recreation worse than others.
Percent Cha nge (Percent change from previous quarter)
M Finance and
1 O . Quarter 2019:Q4 2020:Q1
Insurance

< Accommodation and food services
O 1 |
| | <

Hea |th care a nd Arts, entertainment, and recreation

social assistance < Health care and social assistance
= 10 < Finance and insurance
- 15 < Overall GDP
M Arts,
_ . —-40 =35 =30 =25 =20 -15 -10 -5 0 5 10
2 O en te rta In me nt' Source: U.S. Bureau of Economic Analysis, Seasonally adjusted annual rates
25 and recreation
-30 Accommodation
-35 and food services
-40
2019:Q4 2020:Q1
U.S. Bureau of Economic Analysis Seasonally adjusted annual rates
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example — third possible redesign. Does this redesign more intuitively convey a point?

Real Value Added by Selected Industries

Percent Change

10

M Finance and

insurance
| |

Health care and
social assistance

M Arts,
entertainment,
and recreation

Accommodation
and food services

2019:Q4 2020:Q1

U.S. Bureau of Economic Analysis Seasonally adjusted annual rates
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As the pandemic set hold, most industries shrank in real value
added to GDP, and recreation worse than others.

(Percent change from previous quarter)

Finance and insurance 5.0%

Overall GDP 2.0%
\ T expanding from previous period

Arts, entertainment, and recreation -1.0% l shrinking

-5.0%

-9.0%

-34.7%
2019:Q4 2020:Q1

Source: U.S. Bureau of Economic Analysis, Seasonally adjusted annual rates
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data graphics in storytelling



information graphics — don’t generically google this to learn!

GO g%infographics A Q

Most show what Jonathan Corum calls trivia. They lack:
change, complexity, story, design
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information graphics — dictionary definition too broad, generic

INFOGRAPHIC n. a visual image such as a chart or
diagram used to represent information or data in an
easily understandable form.

Scott Spencer / ) @
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information graphics — viewpoints at Malofiej, the infographics world summit

-~

N, < N
Gregor Aisch Federica Fragapane Laris Karklis Nadieh Bremer

Infographics is an abbreviated A visual translation of data and Infographics is . . . using visuals  Infographics ... combine

form of “information graphics™ It  information: a language to to tell a story. graphical elements, such as a
seems to mean a lot of different communicate topics, contents drawn portion of an animal,
things to different people. I rarely = and stories to people. human, map, etc. with small mini
use the term. data visualizations (a small bar

chart for example) and
annotations to tell a story.
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information graphics — judging criteria for Information is Beautiful Awards

What Makes a Good Visualization? explicit (impiicit

INTERESTINGNESS USEFULNESS
relevant StO[y useable
meaningful fitting
new (concept) efficient

* research do . prOOf of Concept

INTEGRITY . . * script * prototype template .
accuracy InfOertIOI'\ * article wwd forrn ?Eﬁgﬁe
consistency * outline
honesty (data) (metaphor) oneaance
* schematic * scamp / storyboard
» wireframe * detailed sketch
successful
visualization
rough sketch ¢
art *
useless
information  eye candy visualization
the art of journalism o the art of design

structuring & harmonising information structuring & harmonising visuals

8
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INTEGRITY
accuracy
consistency
honesty

information
the art of journalism

structuring & harmonising information

INTERESTINGNESS
relevant
meaningful

new

information
(data)

information graphics — class example (longlisted and showcased in IIB Awards)

What Makes a Good Visualization?

story

(concept)

« research do * proof of concept
« script * prototype

« article

e outline

* schematic * scamp / storyboard
* wireframe * detailed sketch

successful
visualization

useless

* eye candy
* data art

* pure data viz

USEFULNESS
useable
fitting
efficient
template .
visual form
(metaphor)
rough sketch ¢
art-

explicit implicit)

BEAUTY
structure
appearance
harmony

visualization
the art of design

structuring & harmonising visuals

Scott Spencer / ()
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information graphics — are stories appropriate to show scientific results?

A story adds meaning and clarity

Maintain focus

Distinguish necessary detail from

minutiae

Provide sufficient support but stick

to the plot

Cairo & Krzywinski — “yes”

Always

be accurate

occasional tangent . . . adds texture

WHERE THERE’S SMOKE—THERE’S CANCER

Cancer rates are up, but mortality is down. New diagnostics and treatments
are responsible for part of this trend. But the greatest single contributing
factor is the decline in smoking—rates are at their lowest level in 50 years.

Men Women

n Increased incidence E Fewer deaths E Decline of lung cancer

An aging population Cancer deaths have been Drop in lung cancer deaths in
contributes to rising dropping since 1991, males is the primary reason
incidence of cancer. especially in males. why death rates are down.
Cancer incidence rates Cancer death rates (per 100,000)
(per 100,000) OVERALL BY CANCER

300— 100—-

/Nng
I

colon

0, | L 07 | 07 | |
1975 1990 2008 1975 1990 2008 1975 1990 2008

n Decline in smoking E Impact of smoking on cancer deaths

Since the 1964 first Surgeon General’s report, Smoking is a major risk factor for many
smoking rates have been dropping. By 2010, types of cancer and significant contributor
the rate among males was down to 20%, from to cancer-related deaths. It remains
50% at its peak. Among youths, rates have the single largest preventable cause of
been on an even steeper decline since 1997. disease and premature death in the US.
Percentage of cancer deaths
Smoking prevalence (%) attributable to smoking
50— (I) 1(|)0
——————————————————
adults Lung
— Larynx s ——
N\ — Esophagus
25— :
5 \’W \/\\ Oropharynx ——
' \ -\~ Bladder M—
youths in - 1
grade 12 Kidney 55

0- Stomach S e

| | | Pancreas F
1965 1990 2010

source: American Cancer Society Cancer Statistics 2012; Monitoring the Future (University of Michigan).
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supplemental material



The New York Times process for creating information graphics

Think

Scott Spencer / ) (2]
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See
understand

Search for
patterns
by comparing

Visualization is not counting. Search for meaningful patterns, try to
understand patterns, visualize patterns and try to explain them. Part
of this is comparing. Another part is finding what’s possible. Look at
more ideas than you can use. Finally, practice — a lot!

8
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Think

understand

Sketch | Finding a clear thought through visualization can begin with
until your | sketching, on either paper or screen. Sketching is visual problem
aha! moment solving, not a commitment. It’s much easier to begin with an ugly
sketch and make it prettier as you work on design.

Scott Spencer / ) 2
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|

\ / \ Energy Crises |
1970 1973
\ After the 1973 Arab oil

explain (1 o
: embargo, President Richard |
B S / x M. Nixon sets a 55 m.p.h.
, e i speed limit as national energy policy. A
T?::)er: Iger:(;?; l%re:]ecars “Unsafe at Any Speed” few years later, the Iranian revolution
Interstate highway system / A In 1965, Ralph 2 and the Iran-Iraq wgr curtail fuel
grows, and speeds rise Nader publishes a supplies. Pegple drive less (and more
with it best seller about slowly); fatalities fall.
v auto companies’ resisting
32 4 safety features. The
\1953 1056 government creates the
ﬂrst Rgelayaavblea i 1980 ¢ ) 1978 Seat Belts and Sobriety
ighway safety. Auto
[ fatalities hit a plateau. In 1984, New York
1963 1077 “\ becomes the first state to
1950 require drivers to wear
1674 1981 seat belts. Child car seats become
the norm: by 1985, all states
| 1962 \ require them. Many states tighten
1954 /1976 laws against drunken driving, and
1958 1A\ by 1988 all states have set the
o | drinking age at 21. 20

E.T. said “Good design is clear thinking made visible.” The goal of
design is to elegantly show your clear thought. Try to use a range of

A
scales, or viewpoints, in what you show. Very important — show Auto fatalities
change, not trivia! Annotate. per 100,000

people

\\ \/ y. 1989

Scott Spencer / () il @1 985 \
1983
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Produce

explain

HTH T

S

U

fHELHH i i

O

source data

Hone ideas
within
limitations

**

I [y]

R markdown
or iPython
notebook

procfessed coffee script d3
ata

Embrace limitations; use them to hone your ideas.
Understand every step—leave nothing to magic—in your
production. Design is cumulative decision making.
Remember what it is like to not understand.
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@he New York Times

Space & Cosmos

Kepler’s Tally of Planets

NASA’s Kepler mission has discovered more than 1,000

planet in the habitable zone of its

Sort by system size
b

confirmed planets orbiting distant stars. Planets with known
sizes and orbits are shown below, including
star.

Kepler 452b, a

Star temperature

6,500° e o o @000 00

16,000° F
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information graphics — example from government business

CengrestienallBldge o iice The 2012 Long-Term Budget Outlook

CBQO’s long-term projections reflect two broad scenarios:

CBO’s Extended Baseline Scenario CBO’s Extended Alternative Fiscal Scenario

Reflects the assumption that current laws generally remain unchanged, implying that Maintains what might be deemed current policies, as opposed to current laws, implying that
lawmakers will allow tax increases and spending cuts scheduled under current law to lawmakers will extend most tax cuts and other forms of tax relief currently in place but set to
occur and that they will forgo measures routinely taken in the past to avoid such changes. expire and that they will prevent automatic spending reductions and certain spending restraints
Noninterest spending continues to rise, however, pushed up by the aging of the population from occurring. Therefore, revenues remain near their historical average, and the gap between
and the rising costs of health care, and revenues reach historically high levels. noninterest spending and revenues widens over the long term.

Federal Debt Held by the Public, Historically and Projected Under Two Policy Scenarios

(As a percentage of gross domestic product, GDP) Actual | Projected

200 ~

Recent federal budget deficits, including net The explosive path of

| interest, have been the largest since 1945. federal debt underscores
As a result, federal debt is expected to exceed the need for major changes
World War II 70 percent of GDP at the end of 2012. to current policies.
100
The Great o .
i \
& T Depression Deficits are relatively small,

@ and a growing economy

results in declining federal

’ o . . . B ) ) debt as a percentage of GDP.
1912 1917 1922 1927 1932 1937 1942 1947 1952 1957 1962 1967 1972 1977 1982 1987 1992 1997 2002 2007 2012 2017 2022 2027 2032 2037
Extended Baseline Scenario Q Extended Alternative Fiscal Scenario Components of the Federal Budget
(As a percentage of GDP)
(As a percentage of GDP) (As a percentage of GDP) .
Noninterest . . All Other
30 Actual | Projected 30 Actucl | Projected . Social SCCUl'lty and Federal Spendmg
Spendmg Health Care Spending (Except net interest)  Net Interest
Revenues — 1972-2011
- N e . 7.3% I 2.2%
20 . 20 ~ — Revenues
Noninterest (10 - 15.7% . 6.9% I 2.7%
Spending 2037
o I <> B Bl
10 10
Difference (Revenues minus Difference (Revenues minus . .
i ( . i ( . Total Spending Total Revenues Deficit
I noninterest spending) noninterest spending) 9722011
0 I_ — y-=SlNlNEEEEEEEENEERENEE 0 I —m Average -2]‘0% -17-9% I3-O%
i i i 1 LA Ili]iiiiiillll
2037
0 - - . - : :

2000 2010 2020 2030 2037 2000 2010 2020 2030 2037

Note: Numbers may not add up fo fotals because of rounding.

Prepared by Maureen Costantino and Jonathan Schwabish Sources: Congressional Budget Office; Office of Management and Budget
Contact: Long-Term Modeling Group For details, see The 2012 Long-Term Budget Outlook, June 2012; http://go.usa.gov/dKY
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