What makes a good
visualization?

Part 2




What makes a great visualization?

No substantive issues
No perceptual issues
Honesty + good judgment

Good aesthetics

Kieran Healy, Data Visualization: A Practical Introduction



Common perceptual issues

Angles and bars
Bars and truncated axes

Dual y-axes



Pie charts

Perceptual issues with angle and fill space

Only okay(ish) if there are a few easily distinguishable categories
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Yay bar plots!

We are a lot better at visualizing
line lengths than angles and areas
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Oh no bar plots!

OUR HIGH SCHOOL GRADUATION RATE

OBAMACARE ENROLLMENT IS THE HIGHEST IT'S EVER BEEN

AVERAGED PUBLIC SCHOOL FRESHMAN GRADUATION RATE

1 7,066,000 |

AS OF MARCH 31
MARCH 27 GOAL
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#Americaleads

SOURCE: HHS
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Start at zero

The entire line length matters,
so don't truncate it!

Always start at 0 with bar charts

(Or don't use bars)



Truncation is fine sometimes!

It is actually more legal to
truncate the y-axis than you might think!

Just not with bars!

When small movements matter

When the scale itself is distorted

When zero values are impossible




When is it okay to truncate?

When small movements matter
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When is it okay to truncate?

When the scale itself is distorted

(Average)
Y Overall Rating 4.6 4.8 5 Stars

st k= The ride was good, great, legendary < I I I
mediocre, average, decent, okay, maybe he missed I I |
a social cue or made a bad joke, but at least he got

me where | needed to go, of course he can

improve!

- Below average, Above average,
/ At risk of being deactivated need to improve keep up the good work!
¥ A ROA % = This driver sucks, fire him slowly: it g
i
.

does not mean “average™ or “above average”. Too
many of these and I may end up homeless.

#* 5% ¢ = This driver sucks so bad I never want to
see him again. It does not mean “average”.

7% = Serious offense, maybe the car had
something dangerously wrong with it or he was
doing 120 in a 40 mile zone

# = Horrendous; worst ride ever! Threats or acts
of vlolenCtz possibly made, perhaps a callous S
disregard for his own safety i

g1do o7 5% something that you don't like, or if there is anyehi

I with ™Y g Please tell me so that I can receify the
w;ul‘g) We're all fricads here, so let’s be open and hoaese?

jssue”
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When is it okay to truncate?

When zero values are impossible

Oral temperature Oral temperature
B Sara B Sara
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Why not use double y-axes?

You have to choose where the y-axes
start and stop, which means...

...you can force the two trends
to line up however you want!



Stop eating margarine!

Divorce rate in Maine
correlates with

Per capita consumption of margarine
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Source: Tyler Vigen's spurious correlations
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https://www.tylervigen.com/spurious-correlations

It even happens in The Economist!

Original

I Fit as a butcher’s dog

Characteristics of dogs registered with the UK's
Kennel Club, average when fully grown

Weight*, kg Neck sizet, cm
21 45
20 44
19 43
18 42
(' | ] | | | | | | | ] ¢

200607 08 09 10 11 12 13 14 15

*Where at least 50 are
Sources: Kennel Club; registered per year Where at
The Economist least 100 are registered per year

Better

I
Fit as a butcher’s dog

Characteristics of dogs registered with the UK's
Kennel Club, average when fully grown

Neck sizeT, cm Weight*, kg
42 ~—— 0
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Sources: Kennel Club;  *Where at least 50 are registered per year

The Economist TWhere at least 100 are regjstered per year

14 [ 23



When is it legal?

When the two axes measure the same thing

0% 20% 40%

Partner with domestic NGOs 9

Maintain a physical office staffed Py
primarily by people from target_country

Maintain a physical office staffed ®

primarily by foreigners
Provide funding to domestic NGOs =~ ==t}
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When is it legal?

Daily high temperatures in Atlanta
January 1 2019-December 31, 2019
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Source: Dark Sky

16 [ 23



Alternative: Use multiple plots

Jan 2019 Apr 2019 Jul 2019 Oct 2019 Jan 2020
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Honesty and good judgment

No automatic or easy way to test this

Every visualization tells a story.
Use data that emphasizes that story.

Care about the audience and their needs



What makes a great visualization?

No substantive issues
No perceptual issues
Honesty + good judgment

Good aesthetics

Kieran Healy, Data Visualization: A Practical Introduction



What's wrong?

Acaryochlors @0 Aromatoleum @ Carboxydothermu @ Dosulfarculus
@ Achromobacier @ Arthrospira @ Caulobacter @ Dosulfatibacillun
Acidiphiium @ Azoarcus @ Chitinophaga @ Dosulfitobacterit
@ Acidobacterium @ Bacillus @ Chlorobaculum @ Desulfobacteriur
@ Acidovorax @ Bacteroides @ Chlarobium ® Desulfococcus
Jinde @ Acinetobacter @ Bordetella @ Chiloroflexus @ Dosulfotomacult
__—_;_-_f""'______ ® Alidiferax @ Bradyrhizobium @ Chthoniobacter @ Desulfovibrio
————___ @ Algoriphagus @ Burkholderia Clostridium @ Dosulfuromonas
‘\_‘-“\'-‘\H—" @ Alkalilimnicola @ Caldanaerobacter @ Cupriavidus Di.c!yoglumu.ﬂ.
@ Allochromatium @ Caldicellulosiruptor @ Cyanothece @ Dyadobacter
@ Ammonifex @ Candidatus Accumulip® Cytophaga @ Flavobacterum

@ Anabasna @ Candidatus Desulforuc@® Dechloromonas @ Frankia
Anzerolinea @ Candidatus Koribacter @ Dehalococcoides @ Gommala
® Anzeromyxobacl Candidatus Solibacter @ Deinococcus @ Goobacillus

® Geobacter Methylacidiphilum @ Nodularia ® Pseudomonas ‘@ Sphingomonas @ Thermodesulfovibrio

@ Glozobacter @ Methylibium @ Nostoo ® Ralstonia @ Spirochaeta @ Thermomicrobium

® Haliangium @ Methylobacterium @ Opitutus @ Rhizobium @ Spirosoma @ Thermosinus

@ Heliobacterium @ Methylococcus | Oscillatoria @ Rhodopirellula '@ Stigmatella @ Thermosynechococtus

@ Herpetosiphon @ Microcoleus @ Oscillochloris @ thupsuuﬁﬂmc. Streplomyces @® Thermotoga

® Isosphaera ¥ Microcystis @ Pacnibacillus @ Rhodospirilum ‘@ Symbicbacterium @ Thermus o el

® Kiedonobacter @ Microscilla @ Pedobacter @ Rhodothermus '@ Synechococcus @ Thi,-_-,a]k_aﬁuibﬁu. ;E‘:f;j;‘:

® Leadbetierclla @ Moorelia Pedosphaora @ Roseifiexus @ Synechocystis ) Thiobacillus @ ynclassifie
Leptospira @ Mycobacterium @ Pelobactor ® Roseomonas '@ Synrophobacter @ Trichodesmium  from

® Leptothrix ® Myxococcus @ Pelolomaculum @ Rubrobacter ® Syntrophus » Truepera Deltaprote:

@ Lyngbya @ Nitrosococcus @ Plrollula @ Shewanella @ Tnermaerobacter @ Variovorax Other
Maaonetwosoirllum @ Nitrosomonas @ Planctamurae @8 Cidarmadane @ Thermincola B Verrrinanhrnhaetar
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What's wrong?

 CHANGING FACE OF AMERICA.

1960 2010 - 2060
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What's wrong?

How Prison Works

Recidivism Rate of Prisoners
Released in 1994
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What's ri

Flatten the curve!

Slow down community spread by social distancing

Without
protective
measures

# of
cases

Healthcare system capacity

With protective

measures

Time since first case

Adapted from the CDC and The Economist
Visit flattenthecurve.com

‘\ Carl T. Bergstrom & @CT_Bergstrom - Mar 6

3. There is a lot of complicated epidemiological modeling behind this idea,
but this graphic strips all of that away, and discards irrelevant details to
provide a straightforward story that people find easy to grasp at a glance.

It *simplifies* and *highlights* what matters.
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Carl T. Bergstrom & @CT _Bergstrom - Mar 6

4. I've seldom seen a piece of sci-comm matter so much. We have an
opportunity to flatten the epidemic curve by
aggressive social distancing and other measures.

But people don't understand what the point is, if the virus is going to
circulate broadly.
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Carl T. Bergstrom & @CT_Bergstrom - Mar 6
5. This graph provides the answer, powerfully and concisely.

And because of that, it has exploded across twitter and other media. I've
used it myself a number of times. This graph is changing minds, and by
changing minds, it is saving lives.
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Thread by Carl T. Bergstrom
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https://twitter.com/CT_Bergstrom/status/1235865328074153986

