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Visual Integrity: How to not lie with 
visualization



The representation of numbers, as physically 
measured on the surface of the graphic itself, 
should be directly proportional to the quantities 
represented

Visual Integrity: How to not lie with 
visualization



New York Times 8/9/1978, via Edward Tufte and Andy Johnson (https://www.evl.uic.edu/aej/424/)

https://www.evl.uic.edu/aej/424/


Lie Factor = Size of the effect in pixels/inches

Size of the effect in the data

 (5.3-0.6) / 0.6
 (27.5-18) / 18

= =
 7.8

0.5
= 15.6

Effect size  
in graphics
Effect size 

in data lie factor
New York Times 8/9/1978, via Edward Tufte and Andy Johnson (https://www.evl.uic.edu/aej/424/)

https://www.evl.uic.edu/aej/424/
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http://www.math.yorku.ca/SCS/Gallery/lie-factor.html 
Via Andy Johnson

http://www.math.yorku.ca/SCS/Gallery/lie-factor.html
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Exponential growth

Linear growth
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Edward  Tufte



Chart junk

Visual elements in charts and graphs that are 
not necessary to comprehend the information 
represented on the graph, or that district the 
viewer from this information 



Via Andy Johnson (https://www.evl.uic.edu/aej/424/)

https://www.evl.uic.edu/aej/424/


Via Andy Johnson (https://www.evl.uic.edu/aej/424/)

https://www.evl.uic.edu/aej/424/


Based on reporting by the Guardian  
(https://www.theguardian.com/technology/blog/2008/jan/21/liesdamnliesandstevejobs) 
Via Miriah Meyer

https://www.theguardian.com/technology/blog/2008/jan/21/liesdamnliesandstevejobs
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Slide by Miriah Meyer
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By E. Tufte





Nigel Holmes



Mona Chalabi

“Informing without 
alienating”Can chartjunk be useful? 

https://www.youtube.com/watch?v=5C8AvYVt4_0
https://www.youtube.com/watch?v=5C8AvYVt4_0




Chart junk: Bateman’s et al. 
study 

Accuracy

Recall



Visual embellishment 
Pros

Cons

• Memorability 
• Engagement 
• Persuasion 
• Effective communication of well-scoped messages

• “Loading” visualizations with messages 
• Potential for bias and stereotyping 
• Reduces accuracy of “reading” the data 
• Can taint trustworthiness of graphics



• Collect data from participants 

• Compute accuracy measurement:  

• log2(|true_percent - judged_percent|+1/8) 

• Compute average accuracy and error bars (R 
code) 

Primer on data analysis



Creating the experiment interface
Create a bar chart visualization
similar to Cleveland & McGill’s
Add a prompt for the user + slider to enter 
their response

What percentage of the longer 
bar is the shorter one?

63%go.uic.edu/slider

http://go.uic.edu/slider


Creating the experiment interface
For next week:

• have a version than can generate data 
with a specific ground truth (10%, 20%, 
30%, … ) difference between the two bars

• Generate random set of “distractors”

63%


