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Intentionally lying  
with visualization is easy. 
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Unintentionally lying  
with visualization is easy. 



Sophie Engle 
sjengle@cs.usfca.edu Spring 2015 Module II 

MSAN 622 Information Visualization 

5 

How do innocent motivations 
lead to misleading visualizations? 
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(You just might not want to SHARE it widely.) 

Everyone will and should make  
a bad visualization at some point. 
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WARMEST YEARS 
Climate Central, 2013 
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http://www.climatecentral.org/news/noaa-2012-was-warmest-and-second-most-extreme-year-on-record-15436 
http://themonkeycage.org/blog/2013/01/08/how-2012-stacks-up-the-worst-graph-on-record/   
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Potential Issues 
• Range on y-axis from 53º to 55.5º 
- Bar charts should start at 0 on y-axis 
- Small ranges exaggerate small changes 

• Sorting of values on x-axis by y-value 
- Unordered data can be sorted by y-value 
- Ordered data should be sorted by x-value 
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Potential Issues 
• Suggestive use of colors 
- Okay to use color to highlight data 
- Use of orange/red emphasizes warming 
-  Intensity of foreground versus background similar 

• Density could be improved slightly 
- Usually do not need data labels and axis lines 
- Accuracy to two decimal points on labels 
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Potential Issues 
• Unnecessary use of 2.5D/3D hinting 
- Skewed axis forces brain to account for distance 

bars are away from viewer 
- Shadow and shiny color gradients suggest 3D bars 

which encourages comparison by volume  
- Axis lines sit “behind” the bars, requiring some 

adjustment to match to bar heights 
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How did this happen? 
• Priority is to compare 2012 with other 5 hottest years 
- Removed context provided by other years and 

reordered x-axis to make comparison easier 
• Wanted to emphasize change, even if small 
- Small changes in average temperature are 

considered a big deal 
•  Innocent design decisions to meet goals 
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http://www.ncdc.noaa.gov/temp-and-precip/time-series/index.php?parameter=tmp&month=12&year=2012&filter=12&state=110&div=0  
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http://www.climatecentral.org/news/noaa-2012-was-warmest-and-second-most-extreme-year-on-record-15436  
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Using R and ggplot2 
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Removed sorting by temperature, unnecessary colors, and unnecessary text annotations. 
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Added in context of other years, while still focusing on warmest years. Still issues with bar plot not starting at 0. 
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Changed from bar to line, which is more appropriate when not starting at 0. Added focus using annotations. 
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GUN DEATHS IN FLORIDA 
Business Insider, 2014 
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Background 
“ A person who is not engaged in an unlawful activity 

and who is attacked in any other place where he or she 
has a right to be has no duty to retreat and has the 
right to stand his or her ground and meet force with 
force, including deadly force if he or she reasonably 
believes it is necessary to do so to prevent death or 
great bodily harm to himself or herself or another or to 
prevent the commission of a forcible felony.” 
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Background 

• Did murders by firearms increase or decrease after 
the law was enacted? 
- What is your initial conclusion (within first second)? 
- What is your final conclusion (after a few seconds)? 
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Source: http://www.businessinsider.com/gun-deaths-in-florida-increased-with-stand-your-ground-2014-2  
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Discussion 
• Visualization Goals 
- Why was the y-axis inverted? 

• Perception Problems 
- Why is the graph not perceived as intended? 

• Design Improvements 
- What can we try to improve the design? 
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Discussion 
• Visualization Goals 
- Why was the y-axis inverted? 

• Perception Problems 
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Visualization Goals 

• Can only speculate on true intentions for the graph 
•  Initial claims of deception and misinformation 
• Some evidence that was non-malicious 
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Source: http://www.businessinsider.com/gun-deaths-in-florida-increased-with-stand-your-ground-2014-2  
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Visualization Goals 

This Chart Shows An Alarming Rise In Florida Gun 
Deaths After 'Stand Your Ground' Was Enacted  
Pamela Engel, Business Insider, February 18, 2014 
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http://www.businessinsider.com/gun-deaths-in-florida-increased-with-stand-your-ground-2014-2  
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Visualization Goals 
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https://twitter.com/ChristineHHChan/status/455971447169511424  https://twitter.com/ChristineHHChan/status/455971685783441408  



Source: http://www.scmp.com/infographics/article/1284683/iraqs-bloody-toll  
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Source: http://www.scmp.com/infographics/article/1284683/iraqs-bloody-toll  
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Discussion 
• Visualization Goals 
- Why was the y-axis inverted? 

• Perception Problems 
- Why is the graph not perceived as intended? 

• Design Improvements 
- What can we try to improve the design? 
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•  If you focus on the red area, 
you see an increase 

•  If you focus on the white 
area, you see a decline 

•  If you focus on the black 
line, you see a decline 
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Discussion 
• Visualization Goals 
- Why was the y-axis inverted? 

• Perception Problems 
- Why is the graph not perceived as intended? 

• Design Improvements 
- What can we try to improve the design? 
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http://www.businessinsider.com/gun-deaths-in-florida-increased-with-stand-your-ground-2014-2  
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Original Data Source 

Florida Department of Law Enforcement 
Uniform Crime Reports (UCR) Offense Data 

Murder: Firearm Type and Rate for Florida, 1971 – 2013 
Total by Firearm (See 1990 to 2012) 
http://www.fdle.state.fl.us/Content/getdoc/8c4ed844-de81-4551-a10e-7eb31e76def0/UCR-Offense-Data.aspx  
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Original Data Source 
Year Deaths Year Deaths Year Deaths 

1990 873 1998 589 2006 740 

1991 806 1999 460 2007 825 

1992 789 2000 499 2008 780 

1993 800 2001 502 2009 695 

1994 739 2002 552 2010 669 

1995 687 2003 586 2011 691 

1996 668 2004 555 2012 721 

1997 634 2005 521 
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http://www.fdle.state.fl.us/Content/getdoc/8c4ed844-de81-4551-a10e-7eb31e76def0/UCR-Offense-Data.aspx  



Original Graph (Core Only) Recreated in R and ggplot2 
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Recreation Remove heavy black line, points, and annotation 
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Florida enacted
its 'Stand Your
Ground' Law
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Recreation Move grid lines to background and lighten 
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Florida enacted
its 'Stand Your
Ground' Law
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Recreation Move x-axis scale to top 
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Recreation Move annotation 
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Recreation Switch to bars 
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Recreation Make bars more solid 
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Recreation Trying rounded bars with no grid 

2005
Florida enacted
its 'Stand Your
Ground' Law

873

721

●

●●●

●
●●

●
●

●
●●

●
●
●
●

●

●
●

●
●
●
●

●

●
● ●

●

●
●

●

●

●
● ●

●
●

●
●

●

●

●

●
●

●
●

1,000

800

600

400

200

0

2000 2010

●
●●●

●
●●

●
●

●
●●

●
●
●
●

●

●
●

●●●●

2005
Florida enacted
its 'Stand Your

Ground' Law

2000 2010

1,000

800

600

400

200

0

2000 2010



Recreation Back to area, but using smoothing 
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Recreation Normal bar 
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Source: http://www.scmp.com/infographics/article/1284683/iraqs-bloody-toll  
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Inverted area Normal bar 
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And many more Twitter and blog posts… 
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QUESTIONS 
http://sjengle.cs.usfca.edu/  
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