Data Visualization
Examples of (un)trustworthy visualizations

Data Visualization

EXAMPLES OF (UN)TRUSTWORTHY VISUALIZATIONS

Tea Tusar, Data Science and Scientific Computing, Information retrieval and data visualization

Good visualization design is

1. Trustworthy

2. Accessible

3. Elegant

A. Kirk. Data Visualization, SAGE Publications, 2016.
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How charts lie?

Data

Phenomenon
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Dubious data
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Chart Person

|II|:V .
6=

Misrepresenting
data

Confirmation
bias
Cherry-picking
data

Oversimplifying,
Ignoring uncertainty

Dubious data

Unrepresentative data
o Missing data
o Polls on unrepresentative popul

Biased data
o Question framing in polls
o Choice of measures

Wrong comparisons
oNon-comparable data
o Absolute instead of cumulative

o Measurements on unrepresentative samples

o Absolute instead of relative data

ations

data (and vice versa)




Data Visualization
Examples of (un)trustworthy visualizations

Unrepresentative samples

SAMPLING BiAS

B YES, | Love Responping,
TO SUZ\JE\'_S

O NO, | To% THEM iN THEBIN
99-87.
0-2%

" WE RECENED 500 RESPONSES AND
FOUND THAT PEOPLE LOVE RESPONDING
TO SVRNENS '

Sketehplanations

Unrepresentative samples

METEORITE IMPACTS IN THE LAST CENTURY

@leptocyon

Data: The Meteoritical Séciety



https://sketchplanations.com/sampling-bias
https://www.reddit.com/r/dataisbeautiful/comments/9pkka4/all_recorded_meteorite_impacts_in_the_us_from

Data Visualization
Examples of (un)trustworthy visualizations

Unrepresentative samples

Abraham Wald and the
Missing Bullet Holes

Armour planes so that they
don’t get shot by enemy
fighters. Armour is heavy, so
use it only where is really

needed.
Section of plane Bullet holes per square foot
Engine 1.11
Fuselage 1.73
Fuel system 1.55
Rest of the plane 1.8

Question framing in polls

Brexit referendum
o First proposal

“Should the United Kingdom remain a member of the
European Union?”

yes/no
o Final question

“Should the United Kingdom remain a member of the
European Union or leave the European Union?”

remain/leave



https://medium.com/@penguinpress/an-excerpt-from-how-not-to-be-wrong-by-jordan-ellenberg-664e708cfc3d

Data Visualization
Examples of (un)trustworthy visualizations

Non-comparable data used in

lox = e
America’s health care prices Two issues
are out of control. These 11 o Prices not adjusted for
charts prove it. purchasing power
= o Different sources of
= data
The data source
S specifically warns

against using this
data for comparison

Absolute instead of cumulative

data
R



https://www.youtube.com/watch?v=Cd046xZhO_8&t=504s
https://itunes.apple.com/us/course/data-literacy-and-data-visualization/id693097601

Data Visualization
Examples of (un)trustworthy visualizations

Cumulative data

tive Jobs Gained/Lost

Bush Last Year, Obama First Year
e ] I | | ‘ ‘ ‘ ‘

Absolute and cumulative data

Cumulative Jobs Gained/Lost
Bush Last Year, Obama First Year

|
|



https://itunes.apple.com/us/course/data-literacy-and-data-visualization/id693097601
https://itunes.apple.com/us/course/data-literacy-and-data-visualization/id693097601

Data Visualization
Examples of (un)trustworthy visualizations

Cumulative instead of
absolute data

Cumulative iPhone sales

Cumulative and absolute data

Cumulative iPhone sales

400 million iPhones



https://qz.com/122921/the-chart-tim-cook-doesnt-want-you-to-see/
https://qz.com/122921/the-chart-tim-cook-doesnt-want-you-to-see/

Data Visualization
Examples of (un)trustworthy visualizations

Absolute instead of relative
data

UNEMPLOY- . SYMBOL
y | MENT IN .. e - MAPWITH
» ABSOLUTE , ABSOLUTE
NUMBERS NUMBERS
‘ .
RELA- :
TIVE
NUMBERS @

NOT IDEAL BETTER

Dubious data

Garbage in, garbage out

Can still work if the issues are explained



https://academy.datawrapper.de/article/134-what-to-consider-when-creating-choropleth-maps

Data Visualization
Examples of (un)trustworthy visualizations

Dubious data explained

Measles

Vaccine introduced
1)

How charts lie?

Phenomenon Data Chart

Misrepresenting

Dubious data data

Cherry-picking
data

Oversimplifying,
Ignoring uncertainty

Person

Confirmation
bias



http://graphics.wsj.com/infectious-diseases-and-vaccines/

Data Visualization
Examples of (un)trustworthy visualizations

Misrepresenting data

Ignoring conventions
o Placement of dependent and independent variables
o Pie charts that do not add up to 100%

Abusing scales
o Distorted axis
o Truncated/elongated axis
o Dual axes
o Improper scaling of areas and pictograms

Unnecessary 3-D

Improper categorization

Time not on an axis

Immigrants as a percentage of population in 2016, by period of immigration
@®Before 1981 ©1981:90 @ 19912000 @ 200110 © 201116
30%

Thunder Bay census Ontario
metropolitan area

THE GLOBE AND MAIL, SOURCE: STATSCAN DATA  SHARE



https://viz.wtf/post/187558414596/the-axis-choices-are-interesting-this-thing-is

Data Visualization
Examples of (un)trustworthy visualizations

Over 100% pie chart

BIGGEST COVID-19 WORRIES

b GETTING IT A

J} FAMiLY
S GETTING IT

B 7 cconomy

CORONAVj;
IMPAC ?us

INDUKES 5 NANATUSCEEST COUNTY

Distorted axis: Inverted y axis

Gun deaths in Florida Irags bloody toll

Number of murders committed using firearms
0

2005
Florida enacted
its ‘Stand Your
Ground’ law

|

873

1,000

S ——
1990s T 2000s T2010s i ==

Source: Florida Department of Law Enforcement ® “. ‘~ s
ch ) reuters TN e =

an 16/02/2014
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https://twitter.com/dergigi/status/1243315176000180224/
http://www.businessinsider.com/gun-deaths-in-florida-increased-with-stand-your-ground-2014-2
http://www.scmp.com/infographics/article/1284683/iraqs-bloody-toll

Data Visualization

Examples of (un)trustworthy visualizations

Distorted axis

Fixed axis

Ergbenisse der Griinen
bei Europa- und Bundestagwahlen
25

2019: 22%

20

15

2004:11,9% 2009: 12,1%

2014:10,7%
2002: 8,

1998:6,7% 2009; 10,7%

: : 2017:8,9%
2005: 8,1% 2013:8,4%

5 1999: 6,4%

0
1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
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https://twitter.com/maartenzam/status/1132961446592172032?s=12
https://twitter.com/maartenzam/status/1132961446592172032?s=12

Data Visualization
Examples of (un)trustworthy visualizations

.

Unequal intervals
Average percentage
change in after-tax
income in 2009 McCAIN
FAMILY INCOME
In 2008 dollars
Above $2.87 miillion (c0 1 $269.364 +$701,885
$603.403 to $2.87 million ¢ -$45,.361 +$115974
$226,982 to $603,402 -$7.871 -$12
$160,973 t0 $226,981 -$4,350 -$2,789
$111,646 10 $160,972 -$2,614 2 -$2,204
$66.35510$111,645 -$1.009 -$1,290
$37,596 10 $66,354 7 -$319 -$1,042
$18.98210$37,595 ) one . o $113 -$892
Upto$18,981 J = -$19 -$567
Average cut: -2% -$1,195 -0.3% -$160

Fixed intervals

McCain Tax Plan Obama Tax Plan
(REPUBLICAN) (DEMOCRAT)

44 __e115

top 0.1% wer $2,870,000
Op ~ $2 . i) .

top 0.9% — $2,870,000
10 $603,402

1 $226,981

10 $160,972

105111,645

10 $66,354

maedian household income’ = $50.233

10 $37,595

10 $18,981
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https://itunes.apple.com/us/course/data-literacy-and-data-visualization/id693097601
https://itunes.apple.com/us/course/data-literacy-and-data-visualization/id693097601

Data Visualization

Examples of (un)trustworthy visualizations

Bar chart with truncated axis

SOUTHWEST BORDER APPREHENSIONS

OCTOBER - APRIL

- 192,298

165,000 1m 1 70,223

2012 2013

F0§ o e Happening™S
ce: U.S. er Patro
EW our order nOW

channel

35.18

Bar chart with elongated axis

g
=
=
z
B
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https://medium.com/@stephen.tracy/how-to-lie-with-charts-97396e4642
https://www.businessinsider.com/infographic-the-top-10-most-read-books-in-the-world-2012-5

Data Visualization
Examples of (un)trustworthy visualizations

Dual axes

PLANNED PARENTHOOD FEDERATION OF AMERICA:
ABORTIONS UP — LIFE-SAVING PROCEDURES DOWN

2007371
(7]

Services provided by Planned Parenthood

2,007,311

Cancer screening and
prevention services

935,573

327,000

L R & & = 2 % [
29
Improper scaling of
areas/pictogra mSs
Square circle Triangle
3x Even worse, if
the elements
2 are 3-D
27 NGV AN
Improper scaling Regular Comparison
3
3 3 e
2 2 % 2 @
1 1 1 [y (v
A°B A B A B
30
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http://www.thefunctionalart.com/2015/10/if-you-see-bullshit-say-bullshit.html
https://en.wikipedia.org/wiki/Misleading_graph

Data Visualization
Examples of (un)trustworthy visualizations

Improper scaling of
areas/pictograms

70 % increase
in battery life

Instead of 1.7
the area
factoris 2.8

Improper scaling of
areas/pictograms

EXHIBIT 2 | Men and Women Rank Obstacles to Gender Diversity Differently

% of respondents who see obstacles in each category

RETENTION i ADVANCEMENT

Source: BCG Global Gender Diversity Survey 2017.

36% L21% 45%
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https://gizmodo.com/why-i-paid-150-to-import-a-tamagotchi-smartwatch-i-can-1848094289
https://www.bcg.com/publications/2017/people-organization-behavior-culture-getting-the-most-from-diversity-dollars.aspx?linkId=59621326&redir=true

Data Visualization
Examples of (un)trustworthy visualizations

Proper scaling of
areas/pictograms

Women Show The Greatest Willingness to Move When They Are Young

WILLINGNESS TO MOVE ABROAD, BY AGE GROUP (%)
63 75 62 76 55 72 46 66 38 57

|
I | B .
25 and under 26-35 36-45 46-55 56+

WILLINGNESS TO MOVE ABROAD, BY FAMILY STATUS (%)

65 75 54 70 55 69 44 68
| | [
Single, Single, In a relationship, In a relationship,
no children with children no children with children

Source: BCG analysis.

Improper scaling of
areas/pictograms AND axis

" TAverage Female Height
se per country

.
e
sld
-
-

50" —f—

South I
Africa ica.

Latvia Australia Scotland Peru
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https://www.bcg.com/en-us/publications/2017/people-organization-leadership-talent-women-on-the-move.aspx?linkId=58878371&redir=true
https://twitter.com/graphcrimes/status/1448190784239554563

Data Visualization
Examples of (un)trustworthy visualizations

Improper scaling of

areas/pictograms
Stopping distances in snow and ice
30 mph M Thinking distance [ Braking distance

Normal 9m + 14m = 23m

Souvce' Gov UK, AA

Improper scaling of
areas/pictograms — fixed

Stopping distances in show and ice
M Thinking distance I Braking distance

Normal [ﬂ 9m + 14m = 23m

Snow ”
and ice

9m + 140m = 149m

Metres 0 50 100 150 200 250 300 350 400

Normal  [I¥ 15m +38m = 53m

Source: Gov UK, AA BEE
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https://twitter.com/bengoldacre/status/1091326000384929793
https://t.co/dMvGp5R8VH

Data Visualization
Examples of (un)trustworthy visualizations

Proper scaling of

areas/pictograms
WHICH BATTERIES LAST LONGEST?

11 different brands of AA batteries, tested in identical flashlights.

HOURS AN
LASTED

Unnecessary 3-D

B voor [l Other W sbor [ Other
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https://www.reddit.com/r/dataisbeautiful/comments/855y7m/11_different_brands_of_aa_batteries_tested_in/
http://nautil.us/issue/19/illusions/five-ways-to-lie-with-charts

Data Visualization
Examples of (un)trustworthy visualizations

Unnecessary 3-D

R Pennsylvania

L —

‘ == — T

| T b
162 Million illion i~

| §2ANSF’.°F}T»°5T'°N sﬁ%?n% sl\e"nlxlz!clzgsn k-

>
/

$186 Milliorf

PRESCRHIPTION AssisT.

.| ©7$278 Million R

RENT REBATES
2014-2015 | i ,,r

(.
i 11:02 21

Unnecessary 3-D

ANATOMY OF A :
WINNING TED TALR
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https://www.wired.com/2013/04/tedtalk/

Data Visualization
Examples of (un)trustworthy visualizations

When 3-D is necessary

Please never do this.
3D plots are ambiguous
without a projection.
Each point has a whole line
of possible 3D locations.
Do you mean...

or this?

smanohar.com

41

Improper categorization

Figure 1. Prevalence of maternal smoking at any time during pregnancy, by state:
United States, 2016

Also bad
choice of
color!

Percent range

I 0.0-4.9

B 5.0-7.1

[ 7.2-14.9

U.S. prevalence: 7.2% Bl 15.0-19.9
3 20.0 and over

-

RS

NOTE: Access data table for Figure 1 at: https:/www.cdc.gov/nchs/dataldatabriefs/db305_table pdf#1
SOURCE: NCHS National Vital Statistics System, Natality.
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https://twitter.com/BrainInTheMind/status/1517543839833243649?s=20&t=etxXt5ldI3Q6hxVQqJiaMA
https://www.cdc.gov/nchs/data/databriefs/db305.pdf

Data Visualization
Examples of (un)trustworthy visualizations

Improper categorization

15%

1 2
States sorted by percentage

Improper categorization

Percentage of US women who smoke while pregnant

16-4
48-7.4
We7-102
W 111-136
W 139-184
W25t

No data
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https://www.cdc.gov/nchs/data/databriefs/db305_table.pdf#1
https://meredith.images.worldnow.com/images/16207225_G.png?auto=webp&disable=upscale&width=800

Data Visualization
Examples of (un)trustworthy visualizations

Improper categorization

25% b

Improper categorization

SMOKING DURING PREGNANCY

Percentage of women who smoked during pregnancy, 2016 ...

5%
10%
oo

[

23


https://www.cdc.gov/nchs/data/databriefs/db305_table.pdf#1
https://www.reddit.com/r/dataisbeautiful/comments/9svpwd/smoking_during_pregnancy_by_us_state_oc/

Data Visualization
Examples of (un)trustworthy visualizations

How charts lie?

Phenomenon Data Chart Person

G -
Misrepresenting Confirmation
data bias

Dubious data

Cherry-picking
data

Oversimplifying,
Ignoring uncertainty

47

Cherry-picking data

A chart shows as much as it hides, so think about what
might be missing

o Hiding (unfavorable) data

o Concealing existing patterns

o Simpson’s paradox

o Suggesting patterns that are not there

Correlation # causation

24



Data Visualization
Examples of (un)trustworthy visualizations

Hiding (unfavorable) data
@ e -

. L Jon Schwabish & @jschwabish - 4h v
Greatest Top Five Monthly Jobs Gains in HISTORY. We Ifixed this graph for you Mr. President. So, you know, it's not a complete
are #1!

misrepresentation of the facts..
Top Five Monthly Jobs Gains Top Five Monthly Jobs Gains...and the month before
whors Millons

s —— —_ wems e
11950 Ao i A T Ma Py Sep
1952 46 194 wE 19
is
B 1 g2 [ et [ .

12:31 PM - Jun 5, 2020 - Twitter for iPhone

21.8K Retweets 72K Likes

Hiding (unfavorable) data

Tasa de Positividad Nacional

[T pr——
-
.
.

www.gob.cl/coronavirus
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http://www.thefunctionalart.com/2020/06/psychopathic-charts-lines-that-should.html
https://twitter.com/medel2020/status/1280676453768736768

Data Visualization
Examples of (un)trustworthy visualizations

Concealing existing patterns

SOUTHWEST BORDER APPREHENSIONS

OCTOBER - APRIL

98,000

192,298

170223
[

Total Southwest Border Apprehensions

(by fiscal year)

1,800,000
1,643,679

g3zgegzd

<8R RRAH

1,600,000
1,400,000
1,200,000

1,000,000
800,000
600,000
400,000
200,000 | ||
0 E= wntl I

>>>>>>>>>

00! 2002 2004 2006 2008 2010 2012 2014 20 2018
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https://www.businessinsider.com/the-27-worst-charts-of-all-time-2013-6#welcome-to-fox-where-the-line-graphs-are-made-up-and-the-points-dont-matter-12
https://blog.datawrapper.de/weekly47-cpi-dollars-for-college/

Data Visualization
Examples of (un)trustworthy visualizations

Simpson’s paradox

The overall trend reverses when data is grouped by categories

Simpson’s paradox

Acceptance by Gender

Admission of
applicants to
UC Berkeley

27


https://towardsdatascience.com/simpsons-paradox-and-interpreting-data-6a0443516765
https://public.tableau.com/app/profile/jonathan.drummey/viz/marimekko-mosaicplot/MarimekkowGT

Data Visualization

Examples of (un)trustworthy visualizations

Suggesting patterns that are
not there

- o Hillary Clinton
approval rate

Jan 2014 May 2015

Suggesting patterns that are
not there

Spurious correlations: http://www.tylervigen.com/spurious-correlations

Per capita cheese consumption
correlates with

Number of people who died by becoming tangled in their bedsheets

Correlation: 94.71% (r=0.947091)

800 deaths

600 desths

2000 2001 2002 2003 2004 2005 2006 2007 2008 2008
33lb:

£

i

§ 31.5Ibs

u

bl

o

S 30ms 400 deaths
5.5l 200 d

000 001 002 2003 2004 005 006 00 2008 2003
8- Bedsheet tanglings -4~ Cheese consumed

spag
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https://news.nationalgeographic.com/2015/06/150619-data-points-five-ways-to-lie-with-charts/
http://www.tylervigen.com/spurious-correlations

Data Visualization
Examples of (un)trustworthy visualizations

How charts lie?

Phenomenon Data Chart Person

G -
Misrepresenting Confirmation
data bias

Dubious data

Cherry-picking
data

Oversimplifying,
Ignoring uncertainty

Oversimplifying,
lgnoring uncertainty

o Oversimplifying

o Misrepresenting uncertainty
o Concealing uncertainty

29



Data Visualization
Examples of (un)trustworthy visualizations

Oversimplifying

Clarify, not (over)simplify!

To clarify, add detail.

Edward Tufte

Oversimplifying

Raw Data Box-plot of the Data
. B
A B C D E F G A B C D E F G
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https://www.autodeskresearch.com/publications/samestats

Data Visualization
Examples of (un)trustworthy visualizations

Box plot vs. violin plot

Box (and whisker) plot Violin plot

®————QUTLIER More than 312
e times of upper guartile (Scale) .
95% confidence
0.3

MAXIMUM Greatest value, interval
excluding outliers

Density Plot
UPPER QUARTILE 25% of i -
data greater than this value Width = Frequency

0.2

MEDIAN 50% of data is
greater than this value;
middle of dataset

Median

LOWER QUARTILE 25% of 0.1+

dala less than this value

Interquartile range

MINIMUM Least value,
excluding oulliers

@ OUTLIER Less than 3/2
times of lower quartile

Oversimplifying

Raw Data Box-plot of the Data Violin-plot of the Data
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https://flowingdata.com/2008/02/15/how-to-read-and-use-a-box-and-whisker-plot/
https://datavizcatalogue.com/methods/violin_plot.html
https://www.autodeskresearch.com/publications/samestats

Data Visualization
Examples of (un)trustworthy visualizations

Oversimplifying

Other alternatives to boxplots

Age Distribution by Group Age Distribution by Group Age Distribution by Group
70 years old 70 years old
80 60 60 to <70
50 : 50 3 50 to <60
O | x B oo . -
40 40 ¥ to <5 -
30 i R 30 ’” ’ 30to <40
e - 3 .
2 . 3 - % : § —*‘ 20 t0 <30 .
10 . 10 ¥ 1040120
0to <10
0 0
Group Group Group Group Group Group Group  Group Group
A* “B* “c" A" 8" c "A" b1 ° 3 c"

Oversimplifying

Other alternatives to boxplots

Student Test Scores by Class Student Test Scores by Class
100% (test score) 100% (test score)
- L o m B
il = | o M = ]
70% 70% .
60% 60% I
50% 50%

Mrs. Najab's  Mr. Monroe's  Mr. Ortiz's Mrs. Najab’s  Mr. Monroe’s  Mr. Ortiz's
class class class class class class
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https://nightingaledvs.com/ive-stopped-using-box-plots-should-you/
https://nightingaledvs.com/ive-stopped-using-box-plots-should-you/

Data Visualization

Examples of (un)trustworthy visualizations

Misrepresenting uncertainty

The cone of uncertainty is widely misinterpreted

TRACKING IRMA

L 181K VEATHER]

Misrepresenting uncertainty

The cone of uncertainty is widely misinterpreted

TRACKING IRMA

LIS B VWEATHER)
L C oo |
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https://www.youtube.com/watch?v=Cd046xZhO_8&t=504s
https://www.youtube.com/watch?v=Cd046xZhO_8&t=504s

Data Visualization

Examples of (un)trustworthy visualizations

Misrepresenting uncertainty

The cone of uncertainty is widely misinterpreted

TRACKING IRMA

MONDAY 8:00
115 MPH

SUNDAY 8:00 AM (g m

140 MPH ‘
@

Misrepresenting uncertainty

The cone of uncertainty is widely misinterpreted

TRACKING IRMA

LIS B VWEATHER)
L C oo |
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https://www.youtube.com/watch?v=Cd046xZhO_8&t=504s
https://www.youtube.com/watch?v=Cd046xZhO_8&t=504s

Data Visualization

Examples of (un)trustworthy visualizations

Misrepresenting uncertainty

The cone of uncertainty is widely misinterpreted

TRACKING IRMA

LIV WEATHER]

Misrepresenting uncertainty

The cone of uncertainty is widely misinterpreted

TRACKING IRMA

TUESDAY 8:00 AM
30 MPH

" W
¥ 2.5% \\ LAcksONVILLE
R LIONDAY 8:00 AM \

115 MPH

SUNDAY 8:00 AM 4
140 MPH

\JI81E WEATHER]
L6 mavenen |
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https://www.youtube.com/watch?v=Cd046xZhO_8&t=504s
https://www.youtube.com/watch?v=Cd046xZhO_8&t=504s

Data Visualization

Examples of (un)trustworthy visualizations

Misrepresenting uncertainty

The cone of uncertainty is widely misinterpreted

THURSDAY 8:00 AM 5
¥
WEDNESDAY £:00 AM RALEIGH]
20 MPH &
A\
TUESDAY 8:00 AM :
20 MPH \ 1/3 of the time,

\\ \ the path of the eye of
e e
—

TRACKING IRMA

: \ the storm will go

a MONDAY §:00 AM = A, e
i \‘ either way beyond the

\ boundaries of the cone

SUNDAY 8:00 AM 4 vy
|
\ |

140 MPH

LIS WEATHER]

Concealing uncertainty

_ [ Alcohol-specific mortality by gender DSR (all ages) (2005-07)

S N & &

Directly age standarised Rate
«

Area
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https://www.youtube.com/watch?v=Cd046xZhO_8&t=504s
https://itunes.apple.com/us/course/data-literacy-and-data-visualization/id693097601

Data Visualization

Examples of (un)trustworthy visualizations

Concealing uncertainty

Directly age-standardised mortality from alcohol attributable conditions for men and women
by borough in Surrey, rate per 100,000 people (2005/06).

BMaes
BFenales

How charts lie?

Phenomenon Data Chart Person

Misrepresenting Confirmation

Dubious data data bias

Cherry-picking
data

Oversimplifying,
Ignoring uncertainty
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https://itunes.apple.com/us/course/data-literacy-and-data-visualization/id693097601

Data Visualization
Examples of (un)trustworthy visualizations

Confirmation bias

Confirmation bias is the tendency to search for, interpret,
favor, and recall information in a way that confirms or
supports one's prior beliefs or values

Charts lie because we lie to ourselves — we see what we
want to see

The bias blind spot
o We think only others are biased
o This makes us more susceptible to bias

Confirmation bias does not affect only chart interpretation,
but also visualization design, data analysis and even data
collection

Confirmation bias
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https://twitter.com/TreyYingst/status/862669407868391424

Data Visualization
Examples of (un)trustworthy visualizations

Donald J. Trump & @ real
I want to encourage all of
for Governor Greg Abbott

Replying t
Really?

Election 2016: County-Level Results

Confirmation bias

e
3 n 49K
t Nancy Steffan ( Follow )

Confirmation bias

THEINSIDE STORY
OF THEPEOPLE'S MOVEMENT
TOTAKEBACK AMERICA

* ok ok ok ok

JACK POSOBIEC
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https://www.youtube.com/watch?v=Cd046xZhO_8&t=504s
https://www.youtube.com/watch?v=Cd046xZhO_8&t=504s

Data Visualization
Examples of (un)trustworthy visualizations

Confirmation bias

Surface on the
county-level map:

Y Red: 80%
= Blue: 20%

Confirmation bias

Surface on the
county-level map:

Red: 80%
IS Blue: 20%

SHARE OF THE POPULAR VOTE IN THE 2016 PRESIDENTIAL ELECTION

Donald Trump I 46.1% 62,984,825 votes
Hillary Clinton I 48.2% 65,853,516 votes
Other candidates 5.7%
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https://www.youtube.com/watch?v=Cd046xZhO_8&t=504s
https://www.youtube.com/watch?v=Cd046xZhO_8&t=504s

Data Visualization
Examples of (un)trustworthy visualizations

Confirmation bias

Surface on the
county-level map:

Red: 80%
q% Blue: 20%

Bubble size is proportional

to the number of votes
received just by the candidate
who won on each county

Confirmation bias

SHARE OF THE POPULAR VOTE IN THE 2016 PRESIDENTIAL ELECTION

Donald Trump 46.1% 62,984,825 votes
Hillary Clinton 482% 65853516 votes
Other candidates 5.7%

PERCENTAGE OF ELIGIBLE VOTERS
Didn't vote I 40.0%
Voted for Donald Trump 27.7%
Voted for Hillary Clinton G 28.9%
Voted for other candidates 34%

VOTES FOR HILLARY CLINTON

Bubble size is proportional to the number of votes per county
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Examples of (un)trustworthy visualizations

Data Visualization

Confirmation bias

These are the numbers that truly matter in a U.S. Presidential Election

ELECTORAL TRUMP CLINTON
VOTES 304 R 227
270
WHO WON ON EACH STATE STATE SIZE ADJUSTED BY ELECTORAL VOTES

IT CONTRIBUTES TO THE ELECTION ’

it

X
Q**{i«.. %l

g

To achieve trustworthiness (1)

o List the source(s) of data
o Show representative and unbiased data (or clearly denote and
explain why this is not the case)

o Compare only data that can be meaningfully compared

o Be mindful of the choice between absolute and cumulative values
o Use relative instead of absolute data in comparisons

o Follow conventions

o Do not abuse scales
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Data Visualization
Examples of (un)trustworthy visualizations

To achieve trustworthiness (2)

o Do not use 3-D representations for non 3-D data

o Choose categories mindfully

o Do not oversimplify

o Present the entire relevant data

o Do not suggest patterns that are not there
o Show uncertainty

o Be wary of confirmation bias

However... some rules can be bent (as long as you know
what you are doing)
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