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We are living through a Golden Age of visualization
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The most-viewed piece published by T'he Washington Post online

@he Washington Post Alberto Cairo To.. &

Q Sections —
emocracy Dies in Darkness

A A

A e

Health

Why outbreaks like coronavirus
spread exponentially, and
how to “flatten the curve”

By Harry Stevens

PLEASE NOTE

The Washington Post is providing this story for free so that all readers have
access to this important information about the coronavirus. For more free
stories, sign up for our daily Coronavirus Updates newsletter.

https://www.washingtonpost.com/ hics/2020/world/corona-simulator/
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Common misconceptions when
talking about visualization:

B “A picture I1s worth a thousand words
2. “Visualization Is inturtive”

3. ""The data should speak for itself”
4. “Show, don't telll”
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Visualizations can't be designed based just on our personal preferences—
although these are important.

Visualization is a bit like writing: beyond some conventions and
constraints regarding symbols, visual grammar, perception, and cognition,

visualization can’t be based on “rules? that are set in stone.

Instead, when designing visualizations, we need to be guided
by reasoned, justifiable choices.
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“Facts give us reasons |...] when they count In favor of
our having some belief or desire, or acting In some way.

Derek Parfit, On What Matters
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Reasoning about visualization.
Key questions:

|.Why to visualize!
2.What to visualize?
3.Who to visualize for?

4. How much to visualize!?
5. How to visualize it?
6.What style to use!

Note: this is just a tentative list of questions
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|.Why should my visualization exist?

Do the potential benefits of designing my visualization

outwelgh the possible harm it might cause!
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2.What to visualize?

Do | understand my data, its limitations, uncertainty, or glitches!

What or who Is being measured (o not being measured,) and why!




AT SCHOOL o
WITHOUT A ROOF  [Rrereseen

In Florida more than 71,000 students are homeless. During the last
decade, this population rocketed as a result of the recession and how
hard it has become for the poorest families to find affordable housing.
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Kansas is the nation’s porn capital,
according to Pornhub

Blue states watch more porn. But what’s the matter with Kansas?

According to Pornhub Insights, Kansas leads the nation in porn pageviews per capita at
roughly 194. They don’t specify what interval this is over (monthly, weekly, etc), but the

state-by-state comparison is nonetheless interesting.

Plotting Obama vote share in 2012 versus porn consumption, it looks like blue states
consume more porn per capita than red ones. Aside from Kansas - a clear outlier - and
Georgia, the remaining top ten per-capita porn consumers are all blue. Similarly, New

Mexico and Maine are the only blue states in the bottom ten per-capita porn consumers.

https://wonkviz.tumblr.com/post/824885 /02 /8/kansas-is-the-nations-porn-capital-according-to
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Nebraska

Kansas

e Geographic center of the contiguous United States
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Disclosing limitations and uncertainty

Error Bars Considered Harmful:

Uncertalnty and.gr.aphlcacy Exploring Alternate Encodings for Mean and Error
How should statisticians,

journalists, and designers reveal ] ol el
o o o o s [l | T g | L g | | g |
uncertainty in graphics for public e E T o

1 I | I | 1 | 1
City A City B City A City B City A City B City A City B

0]
co n s u m tl o n7 Margin of Error +/-15 Margin of Error +/- 15 Margin of Error +/- 15 Margin of Error +/- 15
O
(a) Bar chart with error bars: the (b) Modified box plot: The whiskersare (c) Gradient plot: the transparency (d) Violin plot: the width of the col-

height of the bars encodes the sample the 95% t-confidence interval, the boxis of the colored region corresponds to ored region corresponds to the probabil-

mean, and the whiskers encode a 95% t- a 50% t-confidence interval. the cumulative density function of a t- ity density function of a t-distribution.
confidence interval. distribution.
https://ec.europa.eu/eurostat/cros/powerfromstatistics/ OR/P{S-OutlookReport-Cairo.pdf https://graphics.cs.wisc.edu/Papers/20[4/CG | 4/Preprint.pdf

Collection of papers about visualizing uncertainty:
https:.//www.dropbox.com/sh/|k4ginxyaibylgu/AABvady T [ hjtyFN9nKNHyX9Bal/dI=0
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3.Who to visualize for?

Have | thought about how my Intended audience

will access my gra

bhic! Will they unc

erstanc

t? Can | ex

dlain 1t better?




- Alberto Cairo &
Y @AlbertoCairo

Good journalism isn't just showing charts. It's also about
explaining them: twitter.com/brianstelter/s...

Brian Stelter € @brianstelter

This infographic is worth a thousand words — showing why "social
distancing" and other protective measures helps to slow an outbreak.
Hat tips to CDC, @theeconomist, @drewaharris, and @CT_Bergstrom

11:16 AMET

Q 227 5:58 PM - Mar 8, 2020 ()

B THE IMPORTANCE OF 'SOCIAL DISTANCING! IN AN EPIDEMIC
= »

https://twitter.com/AlbertoCairo/status/1236773377865658370
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Show AND tell
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Ten Reasons

We're Wrong About
the World — and Why
Things Are Better
Than You Think

Hans Rosling st

Hans Rosling, www.gapminder.org
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Show AND tell
B|B|C el

Hans Rosling, The Joy of Stats
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Boys born in can expect to live just 74 years — the second
lowest in the UK, and up by just 2.7 years since 1993

Male life expectancy at birth in selected Distribution of change in male life
local authorities, 1993-2015 expectancy at birth from 1993 to 2015,

all UK local authorities

Number of areas

o0
80
49
75
25
/3.4
Kensington
70 & Chelsea
+10.4——,
018 "
1993 2015 t3yrs 43 W +9

| - Change in life expectancy
Source: ONS - :

Graphic by John Burn-Murdoch / @jburnmurdoch

“Design secrets behind the FT’s best charts of the year”
https://www.ft.com/content/4/43ce96-e4bi-1 le/-9/e2-9 | 6d4tbacOda

'l and my colleagues here at the F1,
we really do think one of the most
valuable things we can do as data

visualization practrtioners is add this

expert annotation layer.”
John Burn-Murdoch

Financial Times
https://policyviz.com/podcast/
episode-|55-john-burn-murdoch/
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Every outcome in our simulations

All possible Electoral College outcomes for each candidate, with higher bars
showing outcomes that appeared more often in our 40,000 simulations

270 ELECTORAL VOTES

Trump wins —

More
likely

CmnOO LUV
- | ’
+MMUNV
- ML
1 11N0
- \ 11X
/ W | | b
f wWwWerLas™

Biden wins —

https://projects.fivethirtyeight.com/2020-election-forecast/
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4 How much to visualize?

Am | showing too Iittle?
Am | showing too much?



The U.S. Murder Rate (per 100,000 people)

FactCheck.org chart based onFBldata
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The danger of aggregating data too much,
and presenting just averages and other statistical summaries

The U.S. Murder Rate (per 100,000 people)

Most places are pretty safe, and
have likely remained down here
(these aren't real data points)

o altela o ‘als o aTaTa o ‘aTa s
Q8 QRS 100 Q05
= A - - ’ - -

LS - = ’ = S A =S

FactCheck.org chart based onFBldata
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The danger of aggregating data too much,
and presenting just averages and other statistical summaries

The U.S. Murder Rate (per 100,000 people)

Some places are so
far up that they skew
the national rate

Most places are pretty safe, and
have likely remained down here
(these aren't real data points)

Falnla Fals “FaTaTa e FaTalm
I-..% W-.% \ W-.-. W..-.“
’ e 0

—_— = LS - = ’ = S A =S

FactCheck.org chart based onFBldata
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5. How to visualize it!?

What types of charts or maps should | use?

What Is the best way to organize the visualization?



Figure 2 - Main nationalities of arriving migrants — 2016

Greece

Algeria Others
Palestine
lran

Pakistan

Syria

Afghanistan
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Figure 2 - Main nationalities of arriving migrants — 2016

Greece

Algeria 1% Others 4%

Palestine 1%
Iran 3%

Pakistan 5%

Irag 15% ‘
Syria 47%

Afghanistan 24%
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Afghanistan
24%

Syria = . Iran \
47% ra 3% .
15% Paﬁ';,t an
Others ,
ran 3% Syria 47% [
- %
Pakistan 6 - 0
504 Afghanistan 24%
Iraq 15%
Iraq 15% : Pakistan 5%
Syria

Iran 3%
249% Palestine 1%
Algeria 1%
Afghanistan Others 4%
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Arc Diagram

Calendar

Flow Map

Nightingale Rose
Chart

Proportional Area
Chart

The Data Visualisation Catalogue

About - Suggest - Shop - Resources

Area Graph

Chord Diagram

Histogram

Non-ribbon Chord

Diagram

Radar Chart

Search by Function

00008

Box & Whisker Plot

Bar Chart

©0

Choropleth Map

lllustration Diagram

Parallel Sets

Radial Bar Chart

Q0
1.0\ D
Qe

Circle Packing

Line Graph

6O

Pictogram Chart

Sankey Diagram

View by List

Brainstorm

Donut Chart

Marimekko Chart

Pie Chart

Scatterplot

Bubble Chart

Dot Matrix Chart

00000

Multi-set Bar Chart

Population Pyramid

QOO0

Span Chart

http://www.datavizcatalogue.com/
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Can also be used 10 show sentiment
(posrive/neutralnegative)

Uxample FT vses
Trade surplusideliclt, cimate change

Diverging bar
Asimpe standard
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mandie both nogative
and positive
magnitude vaues

Diverging stacked bar

Perfuct for
Prevening worvey
resus which involve
sertent (eg
dsagreemevtral/
agree).

Spine chart
Splits a sngle vae
inte 2 contrasting
comporents (e
Male/Femae)
Surplusideficit filled fre

The shaded ares of
these charts alows
balance to be shown

wther spaingt &
baselre o between
Two sevies

Correlation

Shaw the relatorahip betwoen 'wo of
more varables. Ble mindfiul that, unkess
you el them othermise, many readers
wil assume *he relationships you
show them 1o be causal (e orm
causes the other)

Example FT uses
Inflation & unesployment, income &
e expecinwy

Scattorplot

The standwd way 1o
show the refationship
DEtwon two
CONNNLOUS varialies,
oach of which has its
awn axs

Line + Column

A good way of
showrg the
relrorship between
A amount (eoluren)
andd arate (ew)

Conneched scatterplot

Usually used fo show

how the relationship
»  between 2 virisbiey

has changed over
¢\ time

Like 4 scatterplot, bt
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by sizing the cirdes
according 1o s ted
» . varable

XY heatmap
A good wary of showing

..Hl The patterns between 7
BE categories of dara, less
Qood at shawing fine

differences in svounts

Visual

vocabulary

Designing with data

There are so many ways to visualise data - how do we
know which one to pick? Use the categories across the
top to decide which data relationship is most important in
your story, then look at the different types of chart within
the category to form some initial ideas about what might
work best. This list is not meant to be exhaustive, nor a
wizard, but is a useful starting point for making
informative and meaningful data visualisations.

FT graphic Alan Seitig Chris Campbed; lan Bott; Liz Faunce;
Graham Parrish; Silly Ehrenberg; Paul McCalum; Martin Stabe

Inspired by the Graphic Contiruum bry Jon Schastish and Severino Ribeccs

ft.com/vocabulary

ttps://github.com/ft-interactive/chart-doctor/bl

Ranking
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ordered 188 s more mportant than ity
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Ordered column
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See above

Dot sirip plot
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ranks across muttipe
categories
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Distribution
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of ndy RO Can be o e morstle
wiry of highighting e lack of
uniformity or squality i the data

Example FT uses
Income distribution, papularen
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] the data

Violin plot
Simdar 1o a box plot
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cormples distributions
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smple average)
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Nsrograms
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Cumulative curve
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Change over Time

Give emphasis 10 changing frends
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for the reader

Example FT uses
Shate price movements, scorombk
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14 %0 represent
data points,
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Stock price
Usually feoused on
day-1o-thay activity,
t these charts show
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t Wiow points of each
day

Good for showrg
changrg data as long
s the cata can be
simpiified infe 20r 3
ponts without missing
» key part of wory,

Use with care - these

are good o showng

charges 1o tatal, bt
‘ seeing change n
compormnts can be
very difficulr.

Fan chart (projections)

Use 0 show the
| certainty in fature

i fions - usualy
this grows the further
forward 1o projection

Connected scatterpiot

A good way of
showrg changing
data for twe varlables
wherever there is &
relatively clear pattern
of pregression,

Calendar heatmap

'l A grear way of
.i showng remparal

patterss (daly, weekly,

o monthiy) - at the
ﬁ=. experse of showing

precision in quartity,

Priastiey timeline

Geeat when date and

— duration are key
— elements of the story
e dala
e
—r———
Circle timaline

Good for showing
WS e valoes of

varying sice across
e TLitple categories
...* (eg earthquekes try

<ontintent).

Seismogram
Arcther alternatie
to the cirde timeline
for showing sevies
where there are big
varations n ™e data.

Part-to-whole

Show how 4 single entity con be
Broken down Into Ity component
whements i the reader s roeres! iy
soley I the size of the components,
cormiter @ magnitude-ype chart
nsread

Example FT uses
Fiscal bradhgets, comparry struciures,
Ptone wection resdhy

Stacked column

A sivple way of
showing part o whoe
relationanips but can
be Mt 1o read with
more than a few
companen's.

Proportional stacke
A good way of

H showing the sre and
[ | [

he same fime - a8
long as the dete are

not hoo compleated

Ple

A comeon muy of
showing part-1o-whoe
data - but be sware
Pt iy difficult to
accurately compare he
size of the segments,

Similar 10 8 ple chaet

' but the centre can be
0 Qood way of making
space 10 ndude more
Information about the
data (eg toral)

Treemap

Use for hierarchics
part-to-whole
relatiorships; con be
@ifficulr ro reac when
there are many smal
segments

A way of lurnrg
pointy into weds -
any paint within each
ares s closer 10 the
central paint than
any other centrold

Another way of
vE.alisaing herarcheal
part-to-whole
relutiormstips, Use
sparingly (# a2 alD) for
obvious reasons

A nemicycle, often
used for visualisrg

polrical results in
parfiaments.

Gridplot

Good for showing %
Information, they

'] work best when used
on whaole rumbers
and work well in

mutipe layout form

Venn
Germrally onby used
for schematic
representaron.
Waterfall

Can be useful for
showing part-to-whole
relatiorships wherne
some of she
wmponets se
negative

Magnitude

Show wze comparisons, These can be
et Guat being able o see
Wrgerbigge) or absolute (reed o
soe fine diferences) Ususly these
show & tounted’ rumber (for exampe,
barrels, dobars o pecple) rarher than
# cakculated rase or per cent

Example FT uses
Commedty producion, market
ap W nation

Column

The stendard way 1o

compare the siee of
Things Must aways
l A1t at O on the axiy

Nar
See above. Good

_ wheen the dats are not
I e and bbel

- have long caregory
. Fames
Paired column

As per sterndard

column but slows for

multiple series. Can

become tricky 10 read
' with mare than 2

waray

Paired bar

- See above,
_

|

-

Proportional stacked bar

[rep—— A good way of

showing the size and
[ |
the same time - as
long as ™e data are
rot 100 complicated
Proportional symbel
Use when there are
® g varations between
. vaes ancfor seeing
fro difeences
' between data is not so
important
Isotype (pictogram)
Excelent solution »
SOMe PETaNCes - use
orly with whole
"’ rumbers (do rot sice

o an arm 10
represent & decimal)

' ° Lellpep charts draw
@  orettention fothe
cata value rhan
—e

® standard barkoumn -
e diows not HAVE 1o start
ar zero (but preferabie).
Radar chart

A space-efficent way
of showing value pf
multiple variables- bt
make sure they are
crgarised » & way thet
makes sense %o reader

Parallel coordinates

An diternative 1o rader
charts - sgain, the
arngement of the
varisties is importent
Usi.ally benefirs frem
Pighlighring values.

Spatial Flow

Used anly when precise locations of Show the reader voumes o intensty

grographical patierrs in dats ae of movement between fwo or more

" DO tant 10 the reader than ates o condtiors. These might be

aything else log cal seguences of geographeal
b by

Example FT uses

Locator magm, popusnon derwty, e

Mt rescurce locahons, ratursl Movemen? of funds, trade, migrants.
dnanter ik Ampact, carchment areas, lawsity information relatorntvp
varation in secton resulty graphs

mple FT uses

Dasic choropleth (rate/ratio)

The standerd speromch

. Tor putting date on &
0’ map - should dways be
l"' rates rather than folws
N e s v base

Qeograpty

Showes charges In Nows
from ane cond tion o
ot least ore other; good
for 1racing the eventus
outcore of a complex
process

1

por | symbaol (count/!

Use for fotals rather
than rates - be wary
that smal diffeences
" data wil be hard to
Voo

Desgred 1o show the
swquens rg of date
rryough o Now
process, fypicaly
budgets. Can inchude
+/- comparants.

Flow map
For showrg A complex but
o umbiguows powert, dlagra™
‘ moverment across 3 which can ihustrate

P

2oway Fows (and net
winner) In a matnx

oty |

Contour map

For showng areas of Used for shawing
equal vae on e map e strength and
Can use deviation Inter-connectdness
coleur schemes for of relatiorwhips of
showirg +/- vahes varyirg types.

Equalised cartogram

Converting each un on
2 map 10 a regular and
eaaly-szed shape
@ood for representing
vorng regions with
eaual vane

Scaled cartogram (value)

Stresching and
. shrinkirg & map so
” that each ares is

“" sized according t0 a
B

ey Darficdar value

Dot density

Used %0 show the
ecaree of indvidual
eventy/locations -
make sure o annalate
ary patterns the
reader should see

Heat map

Geid-tased data values
mapped with an
neenty colour scale.
As charopleth map -
but not srapped *o an
acmin/poltical ymit

ob/master/visual-vocabulary/Visual-vocabulary.pdf
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Books to make design choices

OREILLY

Fundamentals
of Data
Visualization

A Primer on Making Informative
and Compelling Figures

cole nussbaumer knaflic the hf‘ l
| truthru
storytelling arCedes
with

data

a data

visualization

guide for
business _ =, alberto cairo

professionals

Cars o e Seveit Lo N i P aw e s e ol
@ vt o pmmmd T sl Vs g o
(R o AL R R R e R A et = B
T oy A AN g AN S P pbm

M o e OUNY Contamn WAt o powrvaom,

Claus O. Wilke WILEY

Draft available online:
https://serialmentor.com/dataviz/



https://serialmentor.com/dataviz/

6.What visual style to use!

Not all visualizations need to be minimalist.

Not all visualizations need to be flashy and innovative, erther.



Total Deficits and Surpluses

Percentage of GDP

1

10 |
1966

1971

1976

LT 1|J’| e

Deficits

1981

1986

1991

Surpluses

Average
Deficit,
1966 to 2015
(-2.8%)

1996 2001

2006 2011

Standard visualizations
Appropriate for graphics we use all the time

2016 2021

2026

Figure 5-1.

Federal Spending on the Major Health Care Programs, by Category

Percentage of Gross Domestic Product

8r Actual . Baseline
Projection
6 Over the next decade,
: federal spending on
health care is projected
T Total to take up an increasing

: share of gross domestic

Medicare” -
| /\—/\/ product.

/Medicaid. CHIP, and Marketplace Subsidies”

.
0 ' A A ' A A | A ' A A J

1966 1971 1976 1981 1986 1991 1996 2001 2006 20m 2006 2021 2026

Source: Congressional Budget Office (as of August 2076).
CHIP = Children's Health Insurance Program.

a. Net Medicare spending (includes offsetting receipts from premium payments by beneficiaries, recoveries of overpayments made to providers,
and amounts paid by states from savings on Medicaid's prescription drug costs).

b. Spending to subsidize health insurance purchased in the marketplaces established under the Affordable Care Act and provided through the
Basic Health Program and spending to stabilize premiums for health insurance purchased by individual people and small employers.
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Fully customized visualizations:

Appropriate for one-time use when we want to provoke curiosity, surprise

—or simply a smile
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http://visualoop.com/28792/portfolio-of-the-week-jaime-serra
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Making data feel “warmer”

The Washington Post

Democracy Dies in Darkness

o} Sections = Alberto Cairo Touri... &

What if all covid-19
deaths in the United
States had happened
in your neighborhood?

Find out what would happen if your
neighborhood was the epicenter of the
coronavirus pandemic in the United States.

Updated Sept. 24 at 11:43 a.m.
Data updated on Sept. 29, 2020

Enter your address in the USA

In partnership with (® USE MY LOCATION

#Lupa Google News Initiative

https://www.washingtonpost.com/graphics/2020/national/coronavirus-deaths-neighborhood/
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The purpose of visualization 1sn't
visualization per se. [ he purpose of
visualization Is to help people
througn
a combination of visuals and words.
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