Time for visualization!



Lets talk about
communication

through design
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The Feltron Report

Nicholas Felton

feltron.com
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®O® moarTum

&« & & https://daytum.com

USER NAME: PASSWORD:

HELLO...

REMEMBER ME ON THIS COMPUTER )

COLLECT

CATEGORIZE COMMUNICATE

START USING DAYTUM WHO USES DAYTUM?

BEGIN COLLECTING AND EXFLORING YOUR DATA m RAEQ USES DAYTUM TO TRACK HIS

TO REVEAL THE BIGGER PICTURE. LI N MOF .

CREATE YOUR ACCOUNT . SPOUTDOORS:
Submit Email ADDED 0.5 TR OUTSIDE CLIMEING TO "WORKOUT"

+ SPOUTDOORS:
ADDED 0.33 TRAD CLIMBING TO "WORKOUT"

WHAT'S NEW?

*’ SPOUTDOORS:
IPHONE APP ADDED o.05 LIGHT LIFTING TO *"WORKOUT"
DEC 31, 2010: THE DAYTUM IPHONE APP HAS
BEEN RELEASED AND IS AVAILABLE FOR % sPOU
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Dear Data
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What's the point?

In this case, maybe art vs information?

Why or why not?



Hverything should be on
purpose.

Every drop of ink should have a reason.
Every color should have a story.
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DATA IS THE ENEMY

..THE MORE DATA YOU SHOW,
THE LESS INFORMATION THE USER CAN SEE



Published: May 5, 2012

RECOMMEND y TWITTER  [BJ LINKEDIN B3 E-MAIL SHARE
How Mana’no Rivera Compares = ———
to Baseball’s Best Closers W T i
Mariano Rivera tore his right A.C.L. while shagging ' VwNOr Hotman (904)
fly balls on Thursday, possibly ending his career. s
Considered the best closer in baseball history, Rivera
has more saves than any other pitcher. Below, the
cumulative saves of the pitchers with 100 or more. x
............................................... oinb - H0D
1 %0
.
. 200
3
Fpo Marborry (101) oo
s 4 - ‘w
st
L] L] L : L] o
1920 1930 1540 1950 1560 2010
The closers who Firpo Marberry (101) Hoyt Wilhelm (227) Rollie Fingers (341) Lee Smith (478) Trovor Hoffman (601)
broke new hundred- The first refiever to gt In aadition 10 being the Known for his handlebar  From 1883 1o 1885, Hoffman was the first to
save migstones: 1o 100 cumutative first pitcher to Dreak the  moustache, Fingers was  Seth averaged 35 breax the 500 anc 800
5aves, done a1 a time 200 save mark, Winalm  the second refef piicher  saves 3 503500, saving  save marks, despie &
pefora ralef plichers piichad a noiter inducted into Bassbal’s no fewer than 25 in any 1994 shoulger inury that
ware commonglace. agans! the Yankees in Hall of Fame, season, forced im 10 Change s

{(Marparry 2/s0 stanec 1958, priching style.
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FOCUS

what should the reader pay attention to?



SMALL DATA
VS

LARGE DATA

..DON'T LET YOUR USER GET DISTRACTED




CATS DOGS



RATS CATS DOGS MICE



BIRDS OWLS RATS CATS DOGS MICE TIGERS LIONS BUGS






DIRECT FOCUS TO WHAT'S IMPORTANT



BIRDS OWLS RATS CATS DOGS MICE TIGERS LIONS BUGS



BIRDS OWLS RATS CATS DOGS MICE TIGERS LIONS BUGS



BIRDS OWLS RATS CATS DOGS MICE TIGERS LIONS BUGS



MORE NUMBERS HERE, T00

TEN

TWENTY

THIRTY

FORTY

FIFTY

SIXTY

SEVENTY



001 ‘J43H SHIGWNN JHOW

TWENTY THIRTY FORTY FIFTY SIXTY  SEVENTY

TEN



MORE NUMBERS HERE, T00

® SOMETHING

TEN TWENTY THIRTY

FORTY

SOMETHING

FIFTY

SIXTY

SEVENTY



MORE NUMBERS HERE, T00

TEN

TWENTY

THIRTY

"BACKGROUND"
DATA WITH GREY

FORTY FIFTY SIXTY

SEVENTY



MORE NUMBERS HERE, T00

TEN

TWENTY

THIRTY

VISUALLY GROUP
SIMILAR DATA POINTS

FORTY FIFTY

SIXTY  SEVENTY



MORE NUMBERS HERE, T00

TEN

TWENTY

THIRTY

DON'T DO THIS

FORTY FIFTY SIXTY

SEVENTY



MORE NUMBERS HERE, T00

TEN

TWENTY

THIRTY

INSTEAD DO THIS

FORTY FIFTY SIXTY

SEVENTY



MORE NUMBERS HERE, T00

TEN

TWENTY

THIRTY

FORTY

FIFTY

SIXTY

SEVENTY



KEEPING
YOUR LINES
IN LINE

..oHOW YOUR USER ONLY WHAT THEY NEED TO KNOW.
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DO YOU NEED TO KNOW EXAGTLY WHERE EACH POINT IS?



DO YOU NEED TO KNOW EXACGTLY WHAT EACH VALUE IS?
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HIDE YOUR GUIDE LINES T0 SIMPLIFY



ALTERNATIVE: WHITE OVER GREY









MATCH YOUR LINES AND YOUR DOTS



R R RRRRRREREEEBESE=——==

MATCH YOUR LINES AND YOUR DOTS



NOTE

HERE IS ANOTHER NOTE

HERE IS A NOTE

MATCH YOUR LINES AND YOUR DOTS









ZOOM OUT UNTIL YOUR LINE IS NICE
WEEKLY, NOT HOURLY




ZOOM OUT UNTIL YOUR LINE IS NICE
WEEKLY, NOT HOURLY




BEAUTIFUL LEGENDS

..oIMPLIFY, SIMPLIFY, SIMPLIFY









| 0-20
ROUND OFF ] 21-40

T0 "REAL" _
NUMBERS —— g:gg
|

<:j§’ B 81-100



20
40
60
80

Q? 100

MARK BOUNDS,
NOT RANGES




0 20 40 60 80 100




0 20 40 60 80 100










BAR AND GOLUMN GRAPHS

..ARE SIMPLE TO MAKE AND SIMPLE T0 IMPROVE



LONG LABELS + VERTICAL COLUMNS = GLUTTERED




LONG LABELS GET HORIZONTAL BARS

A'VERY VERY VERY LONG LABEL
MANY MANY WORDS CAN BE HERE
AN EASY-TO-READ LABEL
ANOTHER EASY-TO-READ LABEL
LABEL LABEL LABEL LABEL LABEL




DOGS
BIRDS
CATS

MICE

10 20 30 40 50 60 70 80 90 100 110 120



KEEP YOUR BARS IN ORDER

CATS
DOGS
MICE

BIRDS

10 20 30 40 50 60 70 80 90 100 110 120



DIRECTLY LABEL IF YOU HAVE FEW DATA POINTS

CATS
DOGS
MICE

120

BIRDS




YOU CAN GO INSIDE, T0O!

CATS
DOGS
MICE

BIRDS




MORE NUMBERS HERE, T00

4.5 MEASUREMENTS

® 3.2 MEASUREMENTS

TEN TWENTY THIRTY FORTY FIFTY SIXTY  SEVENTY



Published: May 5, 2012

How Mariano Rivera Compares

to Baseball’s Best Closers

Mariano Rivera tore his right A.C.L. while shagging
fly balls on Thursday, possibly ending his career.
Considered the best closer in baseball history, Rivera
has more saves than any other pitcher. Below, the
cumulative saves of the pitchers with 100 or more.

Fpo Marborry (101)
1620 1930 1540 1950
The closers who Firpo Marberry (101) Hoyt Wilhelm (227)
broke new hundred- The first refiever 1o gat In aadition 10 being the
save migstones: 1o 100 cumulative first picher 10 Dreak the

s5aves, done a1 2 time
pefore ralef pichers
were commonglace.
(Marperry 2iso staned

185 games.)

200 save mark, Winelm
pichad a no-netter
agans! the Yankees in
1958.

I RECOMMEND

» TWITTER [ LINKEDIN B E-MAIL

Rollie Fingers (341)
Known for nis handlebar
moustache, Fingers was
the secong relief piicher
nducted into Bassbal's
Hall of Fame,

Lee Smith (478)

From 1983 1o 1895,
Smth averaged 35
Saves 3 58350N, saving
no fewer than 25 in any
season,

Trevor Hoflman (601)

Mariano Rivera (608)

.
SOV A 22 2 B 2 2 @

e
\‘_-1-'

Trevor Hoffman (601)
Hofiman was the first to
break the 500 anc 600
save marks, despie &
1934 shaulcer inury that
forced vm 1o change s
peiching style.

SHARE

£00

5






Why annotate
What to annotate

i\
\/. When to annotate
How to annotate
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00 D Datawrapper Blog

& ¢ % b\og.datawrapper.de ¢ $ ﬂ’n s & ©W 3 3,

\ Datawrapper Product v Solutions v Pricing Resources Vv

This is a blog written by people
who work at Datawrapper We love
charts, and we created this place
1o talk about them Here you'll find:

Latest Datawrapper features

Data Vis Do's & Dont’s

Color in Data Vis First
Opinions ;

Miaps Last
Weekly Charts Labels per line
Data Vis Dispatch anl)—
Data Vis Book Club

How others use us Outline labeled
data points
2018 2020 2022 2024

Find s chronolagiea New: Automatically label data points in

articles, and learn about our

newsletters or about us. line Charts

At Datawrapper, we're constantly striving 10 help you create better data visualizations. A

big part..

September 18th, 2024 by Luc Guillemot




Lisa Charlotte Muth

oductions to data
hops, you've S€en

ey are mostly intr
ne of these works

e workshops. Th

times, | giV .
some J've ever visited O

visualization. And if yo

is chart pefore:
this 18 million Feb. 25

sg. km 2015 maximum

16

Arctic ice cover
e usually reaches an
annual maximum

Size of around March

Canada

Size of
Alaska

Size of
California

https://blog.datawrapper.de/readers-time/

Each line represents one yearly
cycle of sea ice fluctuations

The dotted line represents the
average ice extent from 1981 to
2010

Ice extent for
2010 to 2014 is
shown with
green lines

Yearly fluctuations in area of
Arctic covered by ice
Millions of sq. km

Ice cover usually shrinks
to its minimum in
September

Arctic ice extent reached the

1 lowest point on record




‘Why annotate?

For readers: they help them understand the graphic
* We talked about color and position to direct attention
* Annotations do a better job with slightly less elegance

For you: they force you understand the visual a little better
* Just like with titles, you need to determine what’s important
* There has to be something worth directing attention to



What to annotate?

Point out data points that you want noticed
Explain why data points look like they do
Explain or support designh decisions
Provide specifics or follow-up from title



Point out data points you want noticed



Finishing times for the individual, 500-piece competition
during the 2023 World Jigsaw Puzzle Championship

—— 37m 59s
Alejandro
Clemente Ledn

42m 53s
Andrea
Peng

52m 36s
Yvonne
Feucht

40 50
minutes minutes

1 hour 1 hour
10 minutes 20 minutes

https://www.washingtonpost.com/style/interactive/2024/speed-puzzling-competitions/

1 hour
30 minutes




Explain why the data looks that way

o

A

N~



Maximum Child Tax Credit, in 2023 Dollars

Pandemic
$4,000 —

The new plan does

$3,000 — Because the maximum Trump-era not increase the

credit is not tied to increase aximum oredit
inflation, it has lost Current :

. level but it would grow
$2,000 — value over time. with inflation.

After 2025, the
maximum credit will
return to $1,000,
with or without the

I —— O s T N O B S new plan.

2000 2005 2010 2015 2020 2025

Note: The increase shown around the pandemic was for children under six; older children received a slightly
lower amount. Sources: Congressional Research Service; Federal Reserve Bank of St. Louis

https://www.nytimes.com/2024/01/30/upshot/child-tax-credit-poverty. html




Explain or support design decisions
M




CHANGE SINCE 1980

+ Fewer | More immigrants —

T More crime

1 Less crime

New York

https://www.nytimes.com/interactive/2018/03/30/upshot/crime-immigration-myth.html




Provide specifics or follow-up from title




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

Higher Black death rate —

Seventh-largest
cause of all deaths —|

Black people are more likely
to die by homicide.

Second-largest _ But homicides are so rare that

the difference barely contributes
to the overall mortality gap.

_

https://www.nytimes.com/interactive/2020/08/11/opinion/us-coronavirus-black-mortality.html




“what that is” vs why that is”

Here’s what this data point is: Texas
Here’s why this data point is here: Texas has a lot of cattle farms

A little bit of both: Texas, 4lb

You’re deciding between narrative or data-driven (either is fine!)




When to annotate

DlO{:

Complicated graphics? S, O
* No, you should probably just split them up - O O .
 Annotations are not an excuse for lack of curation ' ¢ -

* | bet every one of your visuals could be 2-3 smaller graphics
* But sure, okay, annotate it, it’ll help

Simple graphics? “I -
* Honestly, you can annotate anything | P

* Provides a “thought about” or “lived in” a feel



O Supported condemning Russia Abstained or absent from the U.N. vote (O Against condemning Russia

Exporting more cars,

machl/nery and chips Cargo transport tripled

Belarus

O

Significant increase in /

exports to Russia after invasion

Georgia

Colombia

O

https://www.nytimes.com/interactive/2023/12/11/upshot/nighttime-deaths.html



Polyphenol concentration
Coffee 200 milligrams/100 milliliter

Green tea

k Almost twice as much
microbiome fuel in
cotfee than in tea

Black tea

https://www.washingtonpost.com/wellness/interactive/2022/coffee-vs-tea-nutrition-health/



How to annotate

Flourish: Use the pencil icon - details here

Datawrapper: Annotations tab — details here
* Bonus: you can also use them to add measurement types for axes

Altair: mark_text (potentially with transform_filter)

A few links at https://jonathansoma.com/everything/visuals/annotations/


https://helpcenter.flourish.studio/hc/en-us/articles/8827970654351-How-to-add-annotations-to-your-visualization
https://academy.datawrapper.de/article/142-how-to-create-text-annotations

Bonus wisdom

Annotations are the primary reason why
you move away from tooling
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Each line represents one yearly
cycle of sea ice fluctuations

The dotted line represents the
average ice extent from 1981 to
2010

Ice extent for
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shown with
green lines

Yearly fluctuations in area of
Arctic covered by ice
Millions of sq. km

Ice cover usually shrinks
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Arctic ice extent reached the
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Feb. 25 Each line represents one yearly Yearly fluctuations in

2015 maximum . cycle of sea ice fluctuations Arctic coverec
1979 Millions of

The dotted line represents the
average ice extent from 1981 to

Arctic ice cover
usually reaches an
annual maximum
around March

Ice cover usually shrinks
to its minimum in
September

Ice extent for
2010 to 2014 is
shown with
green lines

2012
Arctic ice extent reach:

lowest point on record




End-of-winter
maximum

Arctic sea ice extent
1979 w2016 e 2017

End-of-summer
minimum

https://www.nytimes.com/interactive/2017/09/22/climate/arctic-sea-ice-shrinking-trend-watch.html




N

Highest maximum
sea ice extent: 1979~

O—

This year

Lowest maximum
sea ice extent: 2017

Arctic Sea Ice Extent
1979w 2017 @ 2018

https://www.nytimes.com/interactive/2018/03/23/climate/arctic-ice-maximum.html




22 million
sg. km

20

18
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https://www.nytimes.com/2023/10/04/climate/antarctic-sea-ice-record-low.html
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When to annotate

ACS
, xo@‘c
aay °
X0

How to annotate
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What would you do?
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Emphasise variations (+/2) from  fixed
reference point. Typically the reference
poin s 2670 but 1 can also be a arget
or.3long-term average. Can also be
used riment

(positive neutralinegative)

Ex uses
Trade surplus/deficit, cmate change

A simpie standard bar
chart that can handle
both negative and
positve magnitude

Diverging stacked bar
Pertect for presenting

Spiins a single value
into two contrasting
components (eg
male/femaie)

Surplus/deficit filld e

The shads o
these charts allows
balance fo be sh
either against 3
baseline o between

Visual

Correlation

Show the relationship between two o

Them 10 be causal G, ome causes the
othen)

©
inflation and unemployment, incame
and ife expectancy

The standard way to

darate Qo

Connected scatterplot
Ususly used 1o sho
how the reiationship
between 2 variables
has changed over

Like a scatterplot, but
sdds addiionsl detail
by sizing the crcles
according fo 3 third
variable.

A good way of showing
The paterns between 2

differences in amounts.

Vocabu

Ranking

Usa where an item's position n an

crdered et maeimctant han s
solute o relaive value. Don't be

Sita o Wghlgh the poits ofnterest,

Example FT uses
Weaith, deprivation, league tabies,
coastituency election results

Standard bar charts

e
—
- o order
L}

Ordered colurmn

Ordered proportional symbol

Usewhn there e ig
variations betweer

important.

Dot strip plot
Dots placed n order

Perect for showing
haw ranks have
changed over fime or
vary between
categories

Lollipops draw more

value effectively.

Effective for showing

wsing

_———
Distribution

how values in a dataset and how often
hape (or skew) of 3
be s memorable way of
highlighting the lack of urformty or
equaliy in the data.

income detrbuion, opulaion
(agelsen) distribution reveaing
inequaity

The standard way fo
show a statstcal
distbution - keep the
between comns
smalto highlight the
shape’ o the daa

Asimple way of

categories

Dot plot
° o
oo
o o
e o

Dot stip plot
Goodfor showing
Indevidual valoes in 3
distribution can bea
oblem whe
many dots have fhe

Like dor strip plots,
good for dsplaying al
the data in  tabse,
they work best w
highighting indwidual

Summarise muliple
distibutions by
showing the median
Ccentre) and range of
the dar

Simiar 10 3 box plot but

average)

Population pyramid

A standard way for

Cumlative curve

abways s measure.

Frequency polygons

For displaying muliple

datasers.

Useto emobasi
ua

Best with medum
sized datasets

Change over Time

Gove emphasis 10 changing frends.
e short (ntra-day)
ements or extended seris
Irversing dcates o carvries
hoosing the correct Tim
oot e mabete ot
for the reader

Example FT uses

Share price movements, economic time
series, sectoral changes in a market

The standard way fo

Column

Column + line timeline
Agoad way of
nowg the
relationship over fime
between an smount

Columas work well for

Ceolumns) snd 8 1
Gine)

Goudforshowing

akey partof s

Use with care - these.

very dificuit.

Candiostick
f
"
it

Fan chart (projections)
Use fo show
uncerainty in future
% sty

Usualy focused on

his grows he further
forward fo projection.

Connected scatterplot

Agood way of showing

progression.

Calendar heatmap
Agrestway of showig
temgoral patier
oy weeky, monihi
a1 the expense of
showing precision in
Quantity.

Priestiey timeline
Geeat when date and
Guration are key

elements of the story

=
— i 1he
=

Circl timeline

Magnitude

how size comparisons. These can be

o moputoopel

Example FT uses
modity peoduction. marke!
capialsation. volumes in genera

Column

The standard way fo

Seesoove Gondwhen
the d ot time.
seris o laoes have
long category names.

Paired columa

Paired bar
See sbove.

ot f0o complicated

Proportional symbol
e hare iy

it s
Ot o represent
2 decimab,

Excellent solution
some staces
by ithubol
LoMipop charts draw
more artention ta the
zero (bt preferable).

A space-effcient way of

makes sense fo reader

Paraliel coordinates
rnative o radar

Part-to-whole

Show howa s ity cn e ke
magnitude.fype chart nstead.

Example FT uses
Fiscal budgets, company structures.
national election results

Stacked column/bar
A simple way of
howing part-to-whole
relaionships bt can be
diffcut 10 read with
more than a few
compor

Agood way of
showeg the size and
proportion of data at
long as the data are
o oo compicated.

A common way o

showing part-fo-whole

data - but be aware that

s diffcut 1o accurately

comparehe sz he
segment

Similar 103 pie chart -

3 eg toraD.

Use for herarchical

Away of turning
pointsinto areas - any
point wihin each area
s coser 1o the central
point than any other
centroid

A hemicycle, often
used for visualsing
parliamentary
composition by
Pumber of seats.

mutiple layout form,

Generaly only used
o schemaic
representation

Watertall

Can be useful for

Aside from locator maps only used
‘when precise locations or geographical
patterns in data ate more important fo
he reader than anything eise

Example FT uses
Population density, nafural resource.
ocations. natural disaster risk/impact,
catchment areas, variation in election
results

Basc choopleh Gt
The sk s
‘e

e
e

Proportional symbol (count/magnitude)
Use fortotal rather
than rates - be wary
that smalldiferences
i data wil be hard fo

map

For showg areas of
equal value on.a map.
Can use deviation
colour schemes for
showing +/- vakves

Equalised cartogram
Converting each urit on
map to.2 regular and
equalysized shape.

o for representing
voting regrons with
equal value

Scaled cartogram (value)

g i
B

Used 1o show the
location of indvidual
events focations
make sure 10 annafate
any patterns the
adc ki sh.

admin/poltical unit

Show the reader volumes or intensity of
movement between two or more states
o conditions. These might be logical
sequences or geographicallocations.

Ex uses
Movement of funds, trade, migrants,
roiriogitstasrniorinc
oraphs.

Shows changes in flows

oo of s complex
process.

Designed 10 show the

powertul dagram
which can iustrate
2-way fiows (and net
winner) i matrix.

Used for showing the
and

varying types.
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Data Viz Design Guide

A Step-by-Step 1
Visualizations & ~/

hecklists to turn terrible visualizations into stunningly adequate ones.

Use these simple ¢

Axes

« Using full-width grid or tick lines
« Backgrounding grid or tick lines
« Thick baselines

« Selecting a lower bound

« Selecting an upper bound

» Placing your annotations

Color

« Make unimportant things grey
« Choosing colors

Legends

« Rounding off numbers

for Data

Bars

« Removing borders on bars
» Ordering bars

« Don't use diagonal labels
« Thinning out columns

« Extra-wide, 100% columns

Interactivity

« Planning for lazy users

« Tell a story

« Tooltip directions

« Layering lines

« Dense circles

« Close enough should be good enough

Lines
» Using aline graph
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© © Tokyo_Population_Projection.csv M  Open with Numbers

Young Population (5 A) Working-age Population (5 A) Elderly Population (7 A) Total Population (75 A) Elderly Population %

239 831 104 1174 7.7

213 816 126 1155 10.9
173 785 154 1112 13.9
150 710 230 1090 21.1
140 664 264 1068 24.7
124 640 322 1086 29.7
145 602 325 1072 30.3
140 570 340 1050 32.4
137 536 353 1026 34.4
125 513 360 998 36.1

114 495 363 972 37.4




Copy the image into ChatGPT,
and ask for a table of data
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