
Ethics'of'Data'Visuliza0on


Data$Visualiza+on$|$Steven$Bedrick$&$Jackie$Wirz$
h;p://xkcd.com/1455/$



http://www.businessinsider.com/gun-deaths-in-florida-increased-with-stand-your-ground-2014-2$



1)$Visualiza+on$is$the$graphical$
display$of$informa+on…$

$
2)$Graphics$act$as$a$cogni+ve$aid$

Alberto Cairo, Professor$of$the$Professional$Prac+ce,$University$of$Miami$



Graphics$take$the$EFFORT$out$of$
imagining$the$informa+on.$

Alberto Cairo, Professor$of$the$Professional$Prac+ce,$University$of$Miami$



The$goal$of$ethical$visualiza+ons$is$to$
help$with$cogni+ve$strain,$but$to$stay$

true$to$the$data$and$analysis.$

Alberto Cairo, Professor$of$the$Professional$Prac+ce,$University$of$Miami$



"what&I&am&doing&when&I&create&the&
graphic...&Is&to&take&the&effort&out&of&
your&brain&and&put&it&on&paper"&&

Alberto Cairo, Professor$of$the$Professional$Prac+ce,$University$of$Miami$



“The&goal&is&not&to&over&simplify&the&
informa>on.&&We&should&present&

complexity&to&readers&in&an&engaging&
way,&people&will&care.”&

Alberto Cairo, Professor$of$the$Professional$Prac+ce,$University$of$Miami$



There'are'two'main'families'of'
ethical'reasoning:




Consequen0alism


Image$of$Jeremy$Bentham$from$wikipedia$

“Nature has placed mankind 
under the governance of two 
sovereign masters, pain and 
pleasure. It is for them alone to 
point out what we ought to do, 
as well as to determine what we 
shall do.”  
Jeremy Bentham , Principles of Morals & Legislation 



Deontology


Image$of$Immanuel$Kant$from$wikipedia$

“Act only according to that 
maxim whereby you can at the 
same time will that it should 
become a universal law without 
contradiction.”  

Immanuel Kant, Grounding for the Metaphysics of Morals 



Modern'biomedical'ethics'
recognizes'four'guiding'principles:


Autonomy 
 

Nonmaleficence 
 

Beneficence 
 

Justice 
 



The'same'principles'can'be'
applied'to'visualiza0on!




What$a$Good$Visualiza+on$Should$Be$

Alberto Cairo, Professor$of$the$Professional$Prac+ce,$University$of$Miami$



Alberto Cairo, Professor$of$the$Professional$Prac+ce,$University$of$Miami$

1.  Truthful$|$be$honest,$avoid$lying$to$
ourselves$and$we$avoid$lying$to$others$

2.  Func+onal$|$be$clear,$don’t$oversimplify$

3.  Beau+ful$|$a;en+on$to$relevant$info$

4.  Insigh[ul$|$reveal$hidden$truths$

5.  Enlightening$|$a;en+on$to$relevant$info$



Ethical$Correlates$

Alberto Cairo, Professor$of$the$Professional$Prac+ce,$University$of$Miami$



Alberto Cairo, Professor$of$the$Professional$Prac+ce,$University$of$Miami$

1.  Truthful$|$be$honest,$avoid$lying$to$
ourselves$and$we$avoid$lying$to$others$

2.  Func+onal$|$be$clear,$don’t$oversimplify$

3.  Beau+ful$|$a;en+on$to$relevant$info$

4.  Insigh[ul$|$reveal$hidden$truths$

5.  Enlightening$|$a;en+on$to$relevant$info$



Visual.ly’s'corporate'code'of'ethics'is'instruc0ve:

 "As an organization that both practices and recognizes quality data-
journalism, Visual.ly subscribes to the code of ethics of the Society of 
Professional Journalists and agrees to abide by all of its principles. 
 
        We also agree to the following principles to support data analysis and 
visualization: 
 
        Data will be accurate and verifiable - Visual.ly will not "lie with statistics.” 
 
        Proper Sourcing & Attribution - Visual.ly will always give credit where 
due and will do its own reporting. 
 
        Best Practices in Visual Representation - Visual.ly will not exploit 
idiosyncrasies of the human visual system to exaggerate or misrepresent data. 
 
        Most succinctly stated, Visual.ly's policy is one that encompasses 
accuracy, honesty, and transparency.” 



Marian'Dörk,'et'al.,'iden0fy'four'
guiding'principles:


Dörk$M,$Feng$P,$Collins$C,$Carpendale$S.$Cri+cal$InfoVis:$exploring$the$poli+cs$of$visualiza+on.$CHI$'13.$Paris,$France,$2013.$$

Disclosure$
Plurality$
Con+ngency$
Empowerment$



An'aIempt'at'dis0lla0on:


Our$goal$in$visualizing$data$is$to$
communicate$informa+on$to$a$viewer.$

We$must$strive$to$do$so$as$accurately$
and$honestly$as$possible…$

…$and$avoid$design$decisions$that$
confuse$or$mislead$our$viewer.$



“A$good$visualiza+on$
should$tell$a$story”$

Alberto Cairo, Professor$of$the$Professional$Prac+ce,$University$of$Miami$

“The$data$should$tell$the$story”$



Simplifica+on$

Alberto Cairo, Professor$of$the$Professional$Prac+ce,$University$of$Miami$

Clarifica+on$



Simplifica+on$

Alberto Cairo, Professor$of$the$Professional$Prac+ce,$University$of$Miami$

Contextual$Granularity:$
Going$Deeper$into$Data$



"The$purpose$of$visualiza+on$is$insight,$
not$pictures."$

Shneiderman$B.$Research$agenda:$Visual$overviews$for$exploratory$search.$Informa+on$Seeking$Support$Systems.$2008;11:4.$



Lie$Factor$=$Size$of$effect$
shown$in$the$graphic$/$Size$

of$effect$in$data$

Tufte$

Contextual$Granularity:$
Going$Deeper$into$Data$



“Charts,&graphs,&maps,&and&
diagrams&don’t&lie.&People&who&

design&graphics&do…$
$

A&graphic&can&mislead&though.”&

Alberto Cairo: http://www.thefunctionalart.com/search?q=ethics$



Informa0on


“Designing$Informa+on”,$by$Joel$Katz,$p.14$

Uninforma0on


Noninforma0on


Misinforma0on


Disinforma0on


Definitely$true$
Vitally$important$

Probably$not$untrue$
Probably$not$important$
Possibly$interes+ng$

Possibly$true$
Possibly$not$true$
Probably$not$important$
Possibly$confusing$

Definitely$not$true$
Important+to+avoid!+

Deliberately$not$true$
Used$vengefully$or$
tac+cally$to$mislead$



“You+must+not+fool+
yourself,+and+you+
are+the+easiest+
person+to+fool”+

Richard Feynman$



Modified from the Visual.ly “Code of Ethics”$

Contextual$Granularity:$
Going$Deeper$into$Data$

Data$Collec+on$
$$$reliable$sources|verifiable$|cited$

$

Data$Analysis$
$$$$minimize$or$annotate$assump+ons$

$
Design$
$$$accurate$portrayal$of$data$and$analysis$
$$$use$hierarchy$of$visual$proper+es$appropriately$
$$$share$your$visualiza+on$for$cri+cal$feedback$



Gallup$Abor+on$Poll:$Numbers$

http://www.gallup.com/poll/1576/abortion.aspx$



Gallup$Abor+on$Poll:$Their$Graph$

http://www.gallup.com/poll/1576/abortion.aspx$



Gallup$Abor+on$Poll:$AP$

https://visualisingadvocacy.org/blog/disinformation-visualization-how-lie-datavis$



Gallup$Abor+on$Poll:$LiveAc+on.org$

https://visualisingadvocacy.org/blog/disinformation-visualization-how-lie-datavis$



Gallup$Abor+on$Poll:$LiveCi+zen.com$

https://visualisingadvocacy.org/blog/disinformation-visualization-how-lie-datavis$



Ethical Infographics – Cairo 2014$



Ethical Infographics – Cairo 2014$



Ethical Infographics – Cairo 2014$



The$problem:$their$unit$of$analysis$was$“media$report$
in$Nigeria$about$kidnapping”,$not$“kidnapping”.$

Many$things$could$affect$how$many$ar+cles$there$were$
about$kidnapping$in$a$given$+me$period...$

...$only$one$of$which$is$the$real$item$of$interest$for$the$
map$(actual$kidnappings)!$



h;p://fivethirtyeight.com/datalab/mappingnkidnappingsninnnigeria/$

“The$ar+cle$repeatedly$refers$to$the$number$and$
loca+on$of$kidnappings.$But$the$Global$Database$of$
Events,$Language$and$Tone$(GDELT)$—$the$data$source$
for$the$ar+cle$—$is$a$repository$of$media$reports,$not$
discrete$events.$As$such,$we$should$only$have$referred$to$
“media$reports$of$kidnappings,”$not$kidnappings.”$



h;p://fivethirtyeight.com/datalab/mappingnkidnappingsninnnigeria/$

“The$animated$map$also$incorrectly$locates$some$
reported$kidnappings.$If$the$loca+on$of$a$reported$
kidnapping$isn’t$in$a$media$report,$GDELT$defaults$the$
loca+on$to$the$center$of$Nigeria.$So$that$part$of$the$
country$is$overrepresented$in$the$animated$map.“$

“This$piece$did$not$meet$FiveThirtyEight’s$standards$for$
publica+on.$We$apologize$for$the$mistakes.$We$will$do$
be;er.$The$original$ar+cle$follows$below.”$



Lies'in'Area

Symbolically$Speaking$



A$major$part$of$the$problem…$

Ethical Infographics – Cairo 2014$



Image from the Conference of Oregon Deans$
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Dimensional comparison

The more 
dimensions used 
in quantitative 
comparisons, the 
larger are the 
disparities that can 
be accommodated. 
As irony would have 
it, however, the 
ease of comparison 
generally 
diminishes in 
direct proportion 
to the number 
of dimensions 
involved. 

Like generations of identification, visual quantitative com-
parisons depend on a number of factors, among which are:

 the disparity in the quantities being compared;

the number of dimensions in the graphic being used for the 
comparison.

The more dimensions involved in a comparison, the harder 
the brain has to work to sort them out. Like conscious and 
unconscious decoding, graphic comparison solutions rep-
resent a balance between ease of comprehension and the 
need for the efficient use of space.

Read Werner Oechslin, Petra Lamers-Schutze. The First Six Books of The Ele-
ments of Euclid. The palette used in these illustrations is an homage to that 
book.

Edwin A. Abbott: Flatland: A Romance of Many Dimensions.

See also The pyramid paradox; Numerical integrity.

Point. Chaos; like a queue in Italy.

Line. When possible, excellent. 
Being for all intents one dimen-
sional, lines use a lot of real 
estate. 

Plane. Efficient. Being able to use 
two dimensions greatly reduces 
the need for excessive length in 
one dimension. Better than using 
squares or circles, however, would 
be, in a square or rectangle, 
adjacent bands that permit com-
parison in one dimension only, 
below, provided that the smallest 
quantity is identifiable.

Solid. Super efficient but 
extremely difficult to understand. 
The pyramid, particularly, defies 
intuitive estimates of volume (see 
the following spread).

A hybrid of line and plane, this 
variation of the planes at left 
shows comparisons in only one 
dimension. The single unit, how-
ever, is difficult to discern.

Sixth-grade math department. 
The left circle is a reconstruction 
of a diagram in The New York 
Times, showing market share 
among U.S. banks. Unfortunately, 
the graphic is incorrect, with the 
percentage relationships deter-
mined by diameter rather than by 
area (πr2).

The true percentages represented 
by The New York Times’s circles 
are shown in the center graphic; 
a graphic accurately representing 
the percentages is at the right.

“Designing$Informa+on”,$by$Joel$Katz,$p.85$

“Designing$Informa+on”,$by$Joel$Katz,$p.85$
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“Designing$Informa+on”,$by$Joel$Katz,$p.84$



“Designing$Informa+on”,$by$Joel$Katz,$p.86$



“Designing$Informa+on”,$by$Joel$Katz,$p.86$



Lies'in'Scale

Don’t$be$a$jerk$



http://www.businessinsider.com/gun-deaths-in-florida-increased-with-stand-your-ground-2014-2$



Simon$Scarr,$South$China$Morning$Post,$12/17/2011$



h;ps://eagereyes.org/blog/2012/bikininchart$



h;ps://eagereyes.org/blog/2012/bikininchart$



The Visual Display of Quantitative Information 2E, Tufte 2001$



The Visual Display of Quantitative Information 2E, Tufte 2001$
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A Doonesbury comic strip by 
Garry Trudeau pokes fun at a 
news network that, in this strip, is 
willing to distort facts and num-
bers in support of its own political 
agenda.

Four bars at their true compara-
tive (arbitrary) lengths.

The same four bars utilizing break 
lines, scaled so that the shortest 
bars align. The relationships 
among the bars are distorted and 
the use of space is inefficient.

The same four bars with a non-
zero base line, with the same 
result.

Nigel Holmes used this ingenious 
way to maintain a linear com-
parison among a set of numbers 
with great disparity between 
smallest and largest. His “snake” 
maintains, even emphasizes, 
a clear comparison without 
resorting to two or three dimen-
sions.

Change in scale. Below. Both 
zero-based and without break 
lines, these two graphs use dif-
ferent scales. It could be argued 
that this makes it easier to see 
the year-to-year variation in 
Camden, and to compare that 
variation to Philadelphia’s but 
in return it makes the number 
of Camden’s homicides look 10 
times greater than it actually is.



http://flowingdata.com/2014/04/04/fox-news-bar-chart-gets-it-wrong/$



http://flowingdata.com/2012/08/06/fox-news-continues-charting-excellence/$
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A Doonesbury comic strip by 
Garry Trudeau pokes fun at a 
news network that, in this strip, is 
willing to distort facts and num-
bers in support of its own political 
agenda.

Four bars at their true compara-
tive (arbitrary) lengths.

The same four bars utilizing break 
lines, scaled so that the shortest 
bars align. The relationships 
among the bars are distorted and 
the use of space is inefficient.

The same four bars with a non-
zero base line, with the same 
result.

Nigel Holmes used this ingenious 
way to maintain a linear com-
parison among a set of numbers 
with great disparity between 
smallest and largest. His “snake” 
maintains, even emphasizes, 
a clear comparison without 
resorting to two or three dimen-
sions.

Change in scale. Below. Both 
zero-based and without break 
lines, these two graphs use dif-
ferent scales. It could be argued 
that this makes it easier to see 
the year-to-year variation in 
Camden, and to compare that 
variation to Philadelphia’s but 
in return it makes the number 
of Camden’s homicides look 10 
times greater than it actually is.

Misinforma+on…$



Disinforma+on.$



Design'Varia0on

Consistency$helps$



The Visual Display of Quantitative Information 2E, Tufte 2001$



"The$purpose$of$visualiza+on$is$insight,$
not$pictures."$

Shneiderman$B.$Research$agenda:$Visual$overviews$for$exploratory$search.$Informa+on$Seeking$Support$Systems.$2008;11:4.$



http://flowingdata.com/category/statistics/mistaken-data/ 



http://flowingdata.com/category/statistics/mistaken-data/ 



http://flowingdata.com/category/statistics/mistaken-data/ 



http://flowingdata.com/category/statistics/mistaken-data/ 





Copyright'&'Trademarks

“It’s$fair$use,$man!”$



Writing Music 

Drawings 

Art Movies 

Dance 

Copyright 
original works of authorship 



what can’t be 
protected? 



Ideas 

Concepts 

Principles 

Facts 

Fundamentally Free 



Image$from$zeitnews.com$

NOT PROTECTED 



PROTECTED 



when is it 
protected? 



when is it 
protected? 



who is 
protected? 
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