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This class isn't mainly about how to DESIGN visualizations.
t's about how to REASON about visualization.
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Anybody can learn visualization
for the same reasons that anybody can learn to read and write
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I. Defining visualization
2. T he elements of a visualization

3. How visualization lies
4. Visualization for communication: essential principles
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A visualization is a
representation designed to
enable exploration,
discovery, or communication
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A golden age of visualization in news media
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“One of the most important books I've ever read—an indispensable
guide to thinking clearly about the world.” —Bill Gates

Hans Rosling st

Popularizing visualization: Hans Rosling
https://www.youtube.com/watchiv=hVimVzgtDéw

www.gapminder.org
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2. The elements of a visualization
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Layers of a visualization (from the bottom-up):

|. Scaffolding layer

Features that support the content such as legends, scales, axes, etc.

2. Encodings layer

The features that represent the data

3.Annotation layer
VWords on the visualization itself that explains data points
or put them In context

4.The “me” layer
Where is the reader In the data? Can readers find themselves! Can they create
different scenarios! Can they even generate their own data/
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Layers of a visualization (from the bottom-up):

|. Scaffolding layer

Features that support the content such as legends, scales, axes, etc.
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SECTORS RISING >

< SECTORS FALLING

Track National Unemployment,
Job Gains and Job Losses

By Andrew Van Dam and Renee Lightner

Winners and Losers: Job Gains and Losses Jump to National Unemployment

Track the number of sectors gaining or losing jobs each month. Boxes are shaded based on percentage change from the previous

I
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month in each sector's payrolls.
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Track National Unemployment,
Job Gains and Job Losses

By Andrew Van Dam and Renee Lightner

Winners and Losers: Job Gains and Losses Jump to National Unemployment

Track the number of sectors gaining or losing jobs each month. Boxes are shaded based on percentage change from the previous

month in each sector's payrolls.
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Layers of a visualization (from the bottom-up):

2. Encodings layer

The features that represent the data
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Length or height

A A . : : :
5 5 Data visualization consists
C C '
¢ ¢ of mapping data onto
E ABCDE E properties of objects
. (commonly abstract
Postition Area .
shapes.) These properties
A b ! ))
B . DD AB are called “encodings’’,
¢ = B "methods of encoding’,
D ® = E D 0 ' )
E . or “aesthetics
Angle/area Line weight
rAAAN
A B C D E A B C D E
Hue and shade —DCOdIﬂgS

- 1 Source: The Truthful Art
A B C D E
.

22%, 25%, 34%, 290%, 32%

Alberto Cairo ¢ University of Miami * www.thefunctionalart.com * Twitter: @albertocairo


http://www.thefunctionalart.com

What encodings can you spot here!

The rate v of violent crime v was up 236% in Milwaukee v

MILWAUKEE’S VIOLENT CLIMB § THE NEW YORK CITY DROP § BALTIMORE’S SPIKE § RANDOM

4,500 - VIOLENT CRIMES PER 100,000 PEOPLE
4,000 -
3,500 -
3,000 -
2,500 -

2,000 -

2015: 1,596.1

1,500 -

1,000 -

Milwaukee

$975 47514
500

[ | | [ [ [ [ [
1975 1980 1985 1990 1995 2000 2005 2010 2015
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What encodings can you spot here!

Maps Show A Dramatic Rise In
Health Insurance Coverage Under
ACA

JUAN ELOSUA

http://www.npr.org/sections/
T health-shots/
2017/04/14/522956939/maps-
show-a-dramatic-rise-health-in-
Insurance-coverage-under-aca

T
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Layers of a visualization (from the bottom-up):

3.Annotation layer

VWords on the visualization itself that explains data points
or put them In context
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The geography of voting — and not voting
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w Election 2018 - Analysis

By Ted Mellnik, Lauren Tierney and Kevin Uhrmacher

People around the country can pass judgment on their government Nov. 6 in the
first national election in two years — if they’re registered to vote, and cast a
ballot.

Many will not, if recent history holds true. Only about 60 percent of U.S. adult
citizens voted in the last national election, a turnout that ranked in the bottom

third of the world’s developed countries.

Share of adult citizens who voted in 2016
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statewide turnout (74%),
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statewide turnout (43%), <
followed by West Virginia (50%)

and Tennessee (51%).

Note: Alaska, represented with statewide data, had 60% turnout.
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https:.//www.washingtonpost.com/
graphics/20 | 8/politics/voter-turnout/?
utm_term=.ad|e69900/4¢e
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Layers of a visualization (from the bottom-up):

4.The “me” layer

Where is the reader In the data? Can readers find themselves! Can they create
different scenarios! Can they even generate their own data/
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Challenging readers before showing information

You Draw It: What Got Better or
Worse During Obama’s Presidency

By LARRY BUCHANAN, HAEYOUN PARK and ADAM PEARCE JAN. 15, 2007

Draw your guesses on the charts below to
see if you're as smart as you think you are.

Under President Obama, the unemployment
rate ...

Draw the line
for the Obama years.

5.8%

von N

ou-draw-obama-le
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Letting people see themselves in the data, and compare themselves to others

How demographics predict party affiliation

Two questions about race and religion divide the population into distinct categories; others about
education, age and sexuality splinter them further. But with the right mix of personal details, people
who are separated initially can converge near the bottom of this tree.

All Americans

Black, Not black,
Hispanic or Hispanic or

Asian S - Asian

Says religion
L is important
_ Says religion
is not important

Older than 31 Straight Not Protestant Protestant

. ir = ~ Reliable
Most Democratic Republicans

The group most likely White, religious
to be Democrats are Protestants lean
black women older Republican, but

than about 30. Attended ) Straight those who are male
Female college Straight , g and live in the South

= B y—— . are even more likely
to identify with the
party.

Not Protestant Not Jewish

Older than 42
Catholic

Meeting in the Middle Male Not married Socth e
These groups were initially . = =

split by the question about

religious importance. But

they converged near the

middle because of their

education, gender and

more.

iInion/sunday/party-polarization-quiz.ntm|
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Letting readers create their own scenarios

FiveThirtyEight

SERIES The Gerrymandering Project

The Atlas Of Redistricting

Aaron Bycoffe, Ella Koeze, David Wasserman Julia Wolfe

Gerrymander Gerrymander Match partisan Promote highly Maximize number sh’:a: ::j:ntvnztct !;\gamkea(ilts:,:::‘t\z The pOIItlcs Of every map
districts to favor districts to favor breakdown of seats competitive of majority- ?usmg ar;\) follovfmg AT
Republicans Democrats to electorate elections minority districts algorithm) s The partisan breakdown of districts and the expected number of seats controlled by Democrats and Republicans, based on their long-term likelihood of

winning each district

Show current
district boundaries

EXPECTED SEAT SPLIT

Current congressional district boundaries CHANGE OF BEING REPRESENTED BY
EITHER PARTY

| 263 27 145

Democratic gerrymander

Proportionally partisan

MAP USUALLY DEM. DISTRICTS HIGHLY COMPETITIVE USUALLY REPUBLICAN DEM.

How often we'd expect a party to win each of the nation’s 435 seats over the long term — not specifically the
2018 midterms — based on historical patterns since 2006

Majority minority
Highly competitive
Compact (borders)
Compact (algorithmic)
Current

Republican gerrymander
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. Defining visualization
2. [ he elements of a visualization

3. How visualization lies
4. Visualization for communication: essential principles
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How Charts Lie

Getting Smarter about

Visual Information

Alberto Cairo
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Common misconceptions

. “A picture Is worth a thousand words”
2. “Visualization 1s inturtive”
3. “The data should speak for rtself”

Alberto Cairo * University of Miami * www.thefunctionalart.com * Twitter: @albertocairo
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Common miscondeto

N K

s worth a thousand S>
< ntuitve”
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You may think that you're reading this chart correctly,
but maybe you aren't

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 simplistic 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)

1000
1GR
170U

FactCheck.org chart based onFBldata
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The danger of aggregating data too much, and presenting
just averages and other simplistic 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 .98
have likely remained down here A%
(these aren’t real data points)

1000
1GR
170U

FactCheck.org chart based onFBldata
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153,000

10,0007 The Affordable Care Act
("Obamacare”) was passed
on March 2010

Thousands of
people In the

145 000-
workforce

140,000+

| | | | | | | | | |
ooy oms ooy iAo o1 o s M4 s MAe oiny

Month
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It’s easy to use charts to confirm what we already believe

Liberal pundit:“Obamacare isn’t bad for the job market”

153,000

150 000-
Thousands of

people In the

145 000-
workforce

140,000+

The Affordable Care Act
("Obamacare”) was passed
on March 2010

|
ooy oims 01y 010 0111

Month

oMz s M4 s e 01nys
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—but a chart shows only what it shows, and nothing else

Liberal pundit:“Obamacare isn’t bad for the job market”

153,000

150 000-
Thousands of

people In the

145 000-
workforce

140,000+

The Affordable Care Act
("Obamacare”) was passed
on March 2010

| | |
ooy oms ooy iAo o1 o s M4 s MAe oiny

Month

Stimulus package passed on February 2009
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But what if Obamacare hadn’t passed!?

155,000

1450,0007 The Affordable Care Act
("Obamacare”) fails to
pass on March 2010

Thousands of
people In the

145 000-
workforce

140,000+

| | | | | | | | | |
o/od oios o1os oo o1 e s 4 0iis mAe ony?

MWonth
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But what if Obamacare hadn’t passed!?

155,000

130,000 The Affordable Care Act 7 5

Thousands Of ("Obamacare”) fails to

| pass on March 2010 —
people In the 1 45,000- g
workforce P,
®
140,000+

| | | | | | | | | |
o1od oios 010y iAo o1 o2 s 4 0iis e ony

MWonth
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4. Visualization for communication: essential principles
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Length or height

A A
B B
C C
D D
E A BCDE @ E
Position Area
A i i
C Y ' C E
D ., D - D
E . B
o -ncodings
Angle/area - Line weight
. . . . . | Source: The Truthful Art
A B C D E EA B C D E
Hue and shade

5 1 8 8
A B C D E
’ E ’ E -E 'l these graphics:

22%, 25%, 34%, 20%, 32%
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Always think about the purpose of a graphic

Figure 2 - Main nationalities of arriving migrants — 2016

Greece

Algeria 1% Others 4%

Palestine 1%
lran 3%

Pakistan 5%

Irag 15% )
Syria 47%

Afghanistan 24%
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Afghanistan
24%

Syria\ = Y, ran 5

47% Iraq 3% Pakistan

15% 4%
Others ,
Iran 3% Syria 47% [N
- 6%
Pakistan 504 Afghanistan 24%
Iraq 15%
Iraq 15% . Pakistan 5%
Syria

Iran 3%
24% Palestine 1%
Algeria 1%
Afghanistan Others 4%
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The DQtQ Visuolisotion CQtOlO ue TEACHME ABOUT... = SERVICES = BLOG = ABOUT = CONTACT
9 Ann K. Emery
data analysis + visualization
About - Suggest - Shop - Resources
EMERY’S ESSENTIALS Chart Choosing Tool
Search by Function View by List T s onosrEsoy !

Arc Diagram Area Graph Bar Chart Box & Whisker Plot Brainstorm Bubble Chart Vs
o) :)
L)

Calendar Chord Diagram Choropleth Map Circle Packing Donut Chart Dot Matrix Chart ‘

Donut Small Muttiples Pie

Heat Tables Social Network Map Pie

O (
C G

Small Multiples Donut

Flow Map Histogram lllustration Diagram Line Graph Marimekko Chart  Multi-set Bar Chart

_‘ I

Clustered Bar Side-by-Side Bar Ba

Nightingale Rose Non-ribbon Chord Parallel Sets Pictogram Chart Pie Chart Population Pyramid
Chart Diagram

ar Stacked Bar Back-to-Back Bar

Proportional Area Radar Chart Radial Bar Chart Sankey Diagram Scatterplot Span Chart Small Multiples
Chart

o

http://www.datavizcatalogue.com/ http://annkemery.com/essentials/

Alberto Cairo ¢ University of Miami * www.thefunctionalart.com * Twitter: @albertocairo


http://www.datavizcatalogue.com/
http://annkemery.com/essentials/
http://www.thefunctionalart.com

viation

imphasise varatins (+/-) from &
flwed reference punt Tyscally the
rearence pont s 1610 bt 4 con also
bo .8 targer of 4 kg term average
Can also e used 10 shaw sentiment
(postive/neutralnogathve)

Example FY wses
Trade surplusdeficit, cimate change

Diverging bar
standand
ar chart that cen
Randie both negative
and positive
~agniude vaves.
Diverging stacked bar

Perfoct for
fresenting wrvey
resuts which inwaive
serteant (eg
dsagreeieatral/
agree)

Spine chart
Splits a sigle vae
into 2 contrasting
comporants (eg
Make/Femae)

Surplus/deficis filled fra

The shaded ares of
these charts alows &
Talance 1o be shown

wiher againgt &
baselre or betwoen
1wo sevies.

Correlation

Shaw the relariorahip betwoen f'wo o
varables. fle mindful that, unkess
you el hem o
will assume the relationships you
Show P 10 be causal (L o

o us
Inflation & unegloyent, income &
e expecinny

Tha standwd wey 1o
show the refationship
Detwoen two
Continuous variat
each of which has Its
awn axs,

Line + Column
A good way of
shawreg e
relarorship betwoen
A arteunt (columen)
and arate (low)

Connected scatterpiot

Usually used fo shaw
how the relationshi
betwnen 2 viwistioy
has changed over
time

Like 4 scatterplot, but
acds additional detal
By sizing the circles

according 1o » rd
s ® b

A geod wary of showing
the patterms between 2
categaries of data, less
good at showing fine

diffevences in smounts

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 Seiths Chris Campbel: lan Bott: Lie Faunce:
Graham Parrish; Billy Ehrenberg; Paul McCalum; Martin Stabe

Inspired by the Graphic Contiruum by Jon Schaabish and Severino Ribecca

ft.com/vocabular

Ranking

Use where an Iters pastion In an
ardwnd 80 s more mportant than ity
absclute of relative vol
1 % highlght the paints of
et

Example FT uses
Wealth, deprivation, wague tables,
comtuency decton results

Ordered bar

Standand b char
I e ranvs of
p——

values much more

- waly when sorsed
- Inte order.
Ordered column

Soe above

Ordered proportional symbol

Use when there o big
varlatoes betweon
values andjor sewing

. fine dMtererce
° between data is not 50

Important

Dot strip plot
Duts placed in onder
ona swip we a
space-efficient
method of ying out
ranks across mutipe

categories
Slope
Pertect far showing
how ranks have
changed over time or
.

a
S W categories
~-

Lolipop chart
Lolipops draw mare
atsention 1o the data
value than ssarcard
bavfeolumn and can
v show rank and
value effectvely

Distribution

Shaw vakes 11 4 detaset and how
ofven ey occur, The shape (or Skew)
ofnd 0 (AN be 8 e e
way 0f highighting the lack of
uniformity or equality i fhe data

Example FT uses
Incorme disteiba
(aguivex

popubaren
ditrivution

Histogram
The stwdard way 10
o o statisreal
dwnburn - keep fhe
AP between column
wmall 1o bighlght the
‘shage’ of the data.

Summarise multiple
datibutons by

- Sowing the median
(centre) and range of
the data

Violin plot
Simiar 1o 4 bos plot
Bt maee effectve with
complen distributions
(data that cannot be
sremarisod wih
wmple average)

Popuation pryramid
A standand way for
showing the age wet
sex broskdown of &
population g
effectively. back % back
Nsrograma

Dot strip plot
Geod for showing
individual values in &
— ytrbutON, Can be &
i ese = problem when feo
many dots have fhe

T same valu
Dot plot
e A simae way of

showing the charge

@@ e range (minimax)
@@ ofcata scross

ultiple cate

iple 4

Barcode plot

Uke dot sirip plots,
1' h geod for dsplaying
1 T
| | Tablerhey work Dest
I | when hghlighting

individual values,

Cumdative curve
A good way of
showing how urwaue
a distriotion I y axis
is aways cumndative
frequency, x axis is
always 3 messure.

Change over Time

Give emphasis 10 changing trends.
Thewe can be shart Ontra-cay)

Cheooning the cormmet Seve perkod Iy
1 10 provide sultabie conte:

Example FT
Share price movements, ecoromi
tive serles

The standerd wery 1o
show a changing Pme

Cohumn
Colurs work wer
Tor showing chwge
over bime - but
usually best wirh cely
o yerien of e ot

arme

Line + colmn
good

shawng the
relarership over e
between an amount
Ceslumns) and a rate
Qine).

Stock price

Usually fecused on
day-10-day activity,
these charts show
aperingiddosing and
Wiow peints of each
day.

Good for showng
changing data as long
#5 the Gt can be
simplified intc 2 or 3
ponts without missing
& ke part of srory

Use with care - these
e g shawrg
charges 1o %ot bt
seeing change
companents can be
very difficult,

Fan chart (prejections)

Use 30 show the
l uncertainty i fture

i rojections - usualy
1his grows the furthwr
forward 1o projection

Connected wcatterpiot
A geod way of
shaweg changing
data for two varables
wherever there is o
relately clear pattern
o progressicn,

Calendar heatmap
- Agreat way of
.i showing temgoral

atterrs (daly, weekdy,

o manthly) - at the
mEERD D,
reciske o cuanity,
Priastley timeire
Geeat when date and
duration are key

SR jements of the story
— ol
e

|

Circle timaline

Gooa for showng
B ot valves of
ool orying sice acrons
e TLITpie Categories
— B (e earthaueces by

<ontintent).

Arther alternatie

Part-to-whole

Show how a single entity can be
traken down info ity
whements, i 1
scluy 1 the size of the components,
cormaser @ magnitude-type chart
insread

FTuses
Fiscal bhukgets, comparyy structunes,
rational wection resdty

‘Stacked colmn
A sivple way of
howing part-o-whore
relationships but can
b ¥t 1o rewd with
more than a fow
companens.

Proportional stacked bar

A good way of
shawing the sze and
propeetion of date at
The same time - a8
1orig a8 the date are
ot hoo compleated

A comeon wiy of
shawing part-fo-who'e
dat - but be awre
Pt iy dificult to.
accurately compare the
size of the segments

imila 10 8 ple chaet
ot the centre can be
@ good way of making
space 10 rclude mere
Iinformation about the
data (e toralh

Treemsp

Use for hierarchica
part-to-whcle

relatiorstips; can be
difficu 10 read when
there are many sal
segmerss

Away ot turnng
pointy inte wws -
any point within each
e s choser 1o e
central point than
any other certroid

Anather way of
visaalisaing herarchical
part-to-whole
relationntips. Use
sparingly (f 3¢ alD) for
obvious remsons.

A hemicycle, often
used for visualisrg

polrical results in
partiaments.

Good for showing %
Information, they

- work best when used
on whale rwmbers
and werk well in

multipie layout form

Geewrally onty used
for scheatic
represenation.

‘Waterfall
Can be useful for
showing part-to-mhae
relatiornips whene
some of the
components se
negative.

Magnitude

Show wxe comparinons. These can be
relatiem CJust being able %o see
Wrgerbigge) or absolute (reed »

see fine ciffererces). Ususly these
Whorw & ounted rumber (for examie
bavrels, dolars o« pecple) rather than
8 cakulated rase of per cent

Example FT uses
Commedty production, market
capiWisation

Calumn

The stanedard way
compare the site of
Things. Must aways
l Wart 4t 0 o the

See above, Good
el
B e e and bbel

sy Pave long categery
- rames
Paired column

As per stercard

column bt allows for
multiphe Can
become ticky 10 s
With mare than 2

ares

Paired bar

- See above.
_

-

-

Proportional stacked bar
A good way of
S showing the size and
W oo of dan
[T T -
Proportional symbel
T
B 1ig wrietions between
g o
fre differerces
B o e
o
lsotype (pictogram)
b X
orly with whole
"' rumbers (do rot sice

ot an aerm to
regresent & decimal)

Lolipop chart
Lollpep charts draw
mare attention to the
cata value than
standaed barkotmn -
s not HAVE %o star!
at zero (but preferadie).

Radar chart
A space-etticent way
of showing value pf
multiple varlables- bt
maike sure they are
cegarised 1 & way that
makes sense % reader

Parallel coordinates

An dernative 1 rader
charts - again, the
armgement of the
variskies is Importent
Usually benefits frem
highiighting values.

Spatial

Used anly when precise locations ce
eographical patters in data are
mee Important 10 the reader than
arything else

Example FT uses

Locator Mg, popunon derway,
natural rescurce locanons, ratural
dnaster tiskAmpact, casch
varation ir Wecten resudts

asic charopleth (rate/raro)
The standed spgrosch
o Tor putting data on «
D\ should sways be

e
0T ares ot e ot
N e a veraie tase
Qecgrapty

Praportanal symbol (count/magnitde)
Use fer fotals rather
o hanrares - bawary
that smal diffewnces
o data wil be hard 1o

e

showing +/- vwhas

Equalised cartogram
Converting each unt on
3map 0.2 reguiar and
eavaly-szed shape
Qood for representing
voreg regions with
vl vate

Scaled cartogram (value)
Stresching and
shiinkrg # map o
that sach aren is.

3
WA  szedaccording ro s
B e

particadar value

Dot densiry
Used %0 show the
iecarice of indvidual
eventy/locations -
make sure fo annotate
ary partems the
remder shonld ee

Heat map
Coid-tased dats values
mapped with an
nreraty colour scale.
As charoplesh map -
Byt not srapped 10 an
acminpoitical unit
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Sihow the reader voumes o ntensty

of mavwment between two o1 mo
sates or condiorm. These might
logeal sequences of geograpncal
o aticr,

Example FT uses

Mavement of funds, trade, migrant
Lty information relatirntp
ravks

Shows changes In fows
from one condition to
at least ora other; goed
for 1racing Ihe eventuw
outcome of a complex
process

Desgred fo shaw the

teough & Now

procesa, fypicaly

budgets. Can inchude
/- comperants

A complex but
pamertul disgeam
which can ihustrate
2wy Fows (and et
winner) In a matrix.

E-oty |

Used for showing

rying types.
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(or scatter plot)
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LOLLIPOP CHART
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LINE CHART
(or time series chart)
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DOT CHART
(or dot plot)
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Height, length, position are appropriate encodings to enable accurate
judgments: Comparisons, relationships, change over time, etc.
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In a Decisive Victory, Obama
Reshapes the Electoral Map

Barack Obarma's historic win, with ot loast
349 ebectoral votes 1o John McCain's 162, can
amrbated 10 Ma vicsories i several bigh pop
wdation staten, Bl Plossda, Viegonas and Ohis,
hat Gooege W, Bush won handily in 2004,

The wruggling econcery, espocally in more

be

industrial states, and high numbers of new
voters helped flip ey acvas from red to bloe.

Even wheee Mr. MeCain beat Mr. Obtama, be
wonn lry shevwrses margiim, as mvch of the
eloctorale — across age, rece and income lises
— wwung towaed the Democratic Party.
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urban areas, while Me. McCain picked op smaller

Sorerton. Pa

O of setary Choson’s
best orimary countes

w emtenw) W

By Erin Aigrer, Jou Burgess, Baden Copelond, Motthew Ericson, Hannah
Foirfield, Ford Fexsenden,

Hoeyoun Park and Archée Tow

®je
®
. P ————
- . - Karry's recond of 540 200
Nu v ittt by
- o - %900
® -

Arwpebos County. Caso.

Thas 6y Faguiii o hutes ted
L Derocrate wave W

95 pamtent of e wike

ALASKA

W Ctama scored & muscuer 86 500-vche margn

ry Bt by e woakarmd
wcomon y. Rming vnessployroent
and housing foreclosres in Rust
Bkt wtaten, as woll as Plorda
arel Nevada, ssay have bl witers

0 CaTpabgn b et craad
siaten, bl Florsda, Colorado and
oI AT WOMI AN e . TE — '
A o 30 . 4e P— y Nevada. The mermber of people
R e+ e — . who voted i Florida rose by 9.7
e e “aw — . peronndt from 2004, Masy of
2ATAAM AT T 7o — . Dhame veotors weml % the polls for
2 s PR R0 LY DL N n e fiest — and
mam e nawe W e -— chase Mr. Obama nearly 70
:: 4 A;: peroenat of the tave
— : Vioter figumes were alss high in
-— 3 staton won by Me. McCain, bl
- x South Cassbina, Geongla snd
. o Alalweria
Tornout may have boen &
States won by McCaln defirang factor o Iadana, »
P Dt ' battheground stase that had 53
Patr s et e wlers than in
] 2004, It awacded a narrow
'-:";r ‘:: wictory, sod its 1] ehectonal votes,
. %
o N 20 Mr. Obwma.
Comrpn -
s s
P s N mw The 100 coumties with e CRangs In pressdentis vole The 00 counties wih (hange = prossderted vone
o s -
:':"‘ . un The destorste moved tosserd v.::-::...y e mm— o - Mot pupartn o T4 . . W
Masippd 0N e Derrmmrata Party acress o ¢ e eeasn o DN e wotam  Fary e o ow eesmn o I o wian
:M. :t: M‘".'-n:”.h Fatosl popiuior. Doce a0 IR R < Seee e e s, S . S
rove " S dechs 0057 e oeam 1o GG < WA ou Seamm o S S . SOCAR
— Perceitage puants, bot wveral
Aaws e
Chiewma TN Cutegecies had higher Vgt progomcn W0e S Lo, SRS < PO | et oo Wou e . S <. S
Woat g 00N preags. Ove exception lo the oot aducsied e e oo R o oA 2on eeas v IR < Wotan
Terwes 00N trend: bow-income white
Lo s cosrvims mrved solidly trward Lowest propoion e SE o, IR S S Sun Lot roore Wow o, S . S
e W e Republivan side. Gt wdste) e casm . SRR - WoAm e o Ton e 0 N S . WA
Ne winaar called »
Mghest progomon e saee o RN 1 S Weat noare R B
Masar NON LAMTE @N 1ARE1 e ) '
M Canive TOW  21M 004 SN 290 N SN T - e o e Geasm o DT o wocAR Tiw mamn o N NN v wiam
ToTAL WE RO BN MaMNT O% “te - P S S P Sy S SO S ———— U,

Other encodings, such
as area, color, etc,
arent great to enable
accurate estimates,
but may work well if
the goal Is to see the
big picture
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When possible and appropriate, let people choose

33186 Q
CHANGE IN HOME VALUE SINCE 2004
.
I 4
10% 0% +9% +18% +28% +40% = 33186

Co Homes in Zip code 33186 in Miami, Fla.,
|
: ‘ are worth $41,112 more than in 2004.
This is in the Miami-Fort Lauderdale-West

+
- Palm Beach, F metro area.
- U |
+100%
233186
0% Metro
N 50%

2004 2009 2014

nap, Census Bureau and Black Knight Financial Services
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1. The elements of visualization

2. How visualization lies
3. Visualization for communication: essential principles

THANK YOU!
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