Data Visualization
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SML201: Introduction to Data Science, Spring 2019

Content from Kieran Healy, Data Visualization

Michael Guerzhoy



What makes for good DataViz?

@drlz cﬁguraliue ded ppectes Succesdives nbrommes de £’ Qvmée c%aufawe/ dans fa Campague— de ﬂmw 812 ~1813.
NDressee. frax . dltmazb, ﬂmoyxdi’m, C;e'/m'/ml 26 Pouts er— Chanssie e rebraite -

%,/& 20 Joveustre 186:9.
Iaﬁmm@ta 2 frommes Predwb Bow—plepresenté »rJM/&G . 4 des 5&4& coborées & naisond'wn wiklivetie powe ammm,,&mm; ils Som— 2e f:euo conilh on Veavers 4 MOSCOU
es Boues . fe,/!ouﬂ:, 8@'0&3%1}6 Bowsmes clu'vmliwvu./m ie s Re moincenac_quiv en_dottemn—s &ow:‘ outd qui omt—dewis & dresser Na cante am-%yui&e’k/
daus Bes ouo

de M. Chiers, deeSequr; decFezendac; de Chambray afejowenal inidis—se Jacol; phavmacien de b'Qméedepuis fe 28 Oclobee
éfowc mieuac AFWM%@I'ML/YWBMMA%,F'W%J’m'wuypodiuiwf’w cotps a»@zmﬁéa‘?m&mau JMaréchal Davouoss alui' vai e détachés swe INGusi
e IMobilow o1 om—tejount—oers Oucha o Witebsk_, avaient toujouss wanche avec farmée .

100.099

22.000

33.000

Gloubokoe

&

422,000
400.000

Smorgoni
g 3 g
-« = 3 g Madode Liewes communes de France (Carto de M do Fozensac,)
N P .
Hohilow

AMirsk |

]

[

TABLEAU CRAPHIQUE della température en degiés e B e s Mk v s’ {Jeain, \

. Jbre
Zerole 18 8.
! Pluie 24 8™ T
Les Cosagques passent au galop — - = - - 1
le Nidmen gele. —IW Mﬂ 9. 1is
— —q2
o bre o bre
7207 1e 28 9 —2(le14 9, g
bre
2 X - ‘"”"'::_mgﬁ le 17X 30 dygrés
—30°1e6 X"
Auteg. par Regnier, 8. Pas. 5 Marie 3¢ G¥% 3 Paris. T Lith. Regnier o Dordet .

Charles Joseph Minard
Presents information in a comprehensible, non-misleading, and memorable way
e A creative process



Good DataViz?

MONSTROUS COSTS

Total House and Senate
campaign expenditures,
in millions

* Memorable
* Not misleading
* (Probably) comprehensible

Monstrous Costs by Nigel Holmes



Bad DataViz: Bad Taste

* Not as easy to read as
it could be

e Tacky

* “Junk Chart”

* Not so terrible




Bad DataViz: Bad Taste
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Bad DataViz: Bad Data

Percentage of people who say it is “essential” to live in a democracy

Looks nice
Implies people were L00%
asked “Is it important to

live in a democracy,” 75%

and we are plotting the

percentage of “yes” 50% o
responses rierves

Actually, we are 25%

plotting of people who

answered 10/10 to “On -_— e - — —— —
1930s 1980s ’'30s '80s  '30s '80s '30s '80s '30s '80s '30s '80s

a scale of 1-10, how Decads of birth

important is it to live in

a democracy”

Sweden Australia Netherlands United States New Zealand Britain




Bad DataViz: Bad Data

Australia Netherlands Sweden Great Britain United States

There is a decline, but 10

this is not NYT material . R

anymore now that we 8 \ o \J\ \
measure the average

rating

Average importance of democracy

30s 50s 70s 90s 30s 50s 70s 90s 30s 50s 70s 90s 30s 50s 70s 90s 30s 50s 70s 90s

Decade of birth
Graph by Erik Voeten, based on WVS 5



Bad DataViz: Perception-
Unfriendly design

1

3D Column Charts in Excel are Awesome

Hard to figure
out the values!
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Bad DataViz: Uninspired Design
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Difficult to see the trends for the different types



First Year Enrollment

50,000

45,000

40,000

Bad DataViz: Honesty Issues

First Year Enrollment

40,000 /\va/\-

20,000

1980 1990 2000 2010 1980 1990 2000 2010
Year

Same data, but the graph on the left is quite misleading

Year



Preattentive search

Color Only, N=20 Color Only, N=100 Shape Only, N=20 Shape Only, N=100
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Compare how much color “pops out” compared to shape
More data makes things much more difficult

* Searching for the blue circle on the right is very difficult

Color & Shape, N=100
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Gestalt rules

 Humans readily perceive patterns (real or not)
based on proximity, similarity, connectlon
continuity, closure, belonging

to background/foreground, et A
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