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From: Zelazny, G. (2001), Say it with Charts: The Executive's Guide to Visual Communication
(Fourth Edition), McGraw-Hill, New York, NY.



Motivation

 As an expert in statistical graphics, it hurts to see bad 
graphics in the news, on the web, and produced by students.

 Even worse are bad graphics in science (including those 
from articles in Computational Statistics).

 As chair of a task force of the Statistical Graphics Section 
of the American Statistical Association (ASA), we reevaluate 
the winning posters of the annual ASA poster competition 
for children from kindergarten to grade 12 – and see many 
bad graphics among the winners.



Planned Parenthood Hearing (1)



Planned Parenthood Hearing (2)



Planned Parenthood Hearing (3)



Planned Parenthood Hearing (4)



Planned Parenthood Hearing (5)



Obamacare (1)



Obamacare (2)



Obamacare (3)

From: Heiberger, R. M., 
Robbins, N. B., 
Symanzik, J. (2014). 
“Statistical Graphics 
Recommendations for 
the ASA/NCTM Annual 
Poster Competition and 
Project Competition”, 
JSM Proceedings, 
American Statistical 
Association, Alexandria, 
VA.



“How to Display Data Badly”

 From: Wainer, H. (1997), Visual Revelations: Graphical 
Tales of Fate and Deception from Napoleon Bonaparte to 
Ross Perot, Copernicus/Springer, New York, NY:

 “The aim of good data graphics is to display data 
accurately and clearly. […]

 Thus, if we wish to display data badly, we have three 
avenues to follow.
– A. Don't show much data.
– B. Show the data inaccurately.
– C. Obfuscate the data.” [i.e., show the data unclearly]



A. Don’t show much data

 Rule 1: Show as little data as possible (minimize 
the data density).

From: Zoo, Indianapolis, IN. 
Personal Photograph, July 11, 2008. 



A. Don’t show much data

 Rule 2: Hide what data you do show (minimize 
the data/ink ratio).



B. Show the data inaccurately

 Rule 3: Ignore the visual metaphor altogether.



B. Show the data inaccurately

 Rule 4: Only order matters.

From: The Utah Statesman, Online Edition, October 19, 2009



B. Show the data inaccurately

 Rule 5: Graph data out of context.



C. Obfuscate the data

 Rule 6: Change scales in mid-axis.

From: ADAC Motorwelt, April 2004.



C. Obfuscate the data

 Rule 7: Emphasize the trivial (ignore the 
important).

From: Federal Highway Administration, U.S. Department of Transportation
http://www.fhwa.dot.gov/policy/2013cpr/overviews.cfm#exhibites01a

http://www.fhwa.dot.gov/policy/2013cpr/overviews.cfm#exhibites01a


C. Obfuscate the data

 Rule 8: Jiggle the baseline.

Original: NBC Nightly News

Discussed at
http://www.fastcodesign.com
/3029318/design-crime/the-
worst-infographic-of-2014-
so-far



C. Obfuscate the data

 Rule 9: Alabama first!



C. Obfuscate the data

 Rule 10: Label: (a) illegibly, (b) 
incompletely, (c) incorrectly, 
and (d) ambiguously.



C. Obfuscate the data

 Rule 11: More is murkier: (a) more decimal places 
and (b) more dimensions.



C. Obfuscate the data

 Rule 12: If it has been done well in the past, think 
of a new way to do it.

From: http://www.wired.com/2013/04/tedtalk/

http://www.wired.com/2013/04/tedtalk/


Examples from Around the World



Planned Parenthood Hearing -
Revisited

Rules violated:
 Rule 10: Label: (a) illegibly, (b) incompletely, (c) 

incorrectly, and (d) ambiguously.
 Rule 3: Ignore the visual metaphor altogether.
 Rule 5: Graph data out of context.



Obamacare - Revisited

Rules violated:
 Rule 4: Only Order Matters.
 Rule 1: Don't Show Much Data.
 Rule 5: Graph data out of context.
 Rule 10: Label: (a) illegibly, (b) incompletely, (c) 

incorrectly, and (d) ambiguously.



Zion National Park (1)

From: Zion 
National Park, 
UT, Shuttle 
Parking Lot. 
Personal 
Photograph, 
December 28,
2002.



Zion National Park (2)



Zion National Park (3)



Zion National Park (4)

Rules violated:
 Rule 6: Change scales in mid-axis.
 Rule 10: Label: (a) illegibly, (b) incompletely, (c) 

incorrectly, and (d) ambiguously.
 Rule 1: Show as little data as possible (minimize 

the data density).
 Rule 5: Graph data out of context.



Zion National Park (5)

Improved
Graph



Computational Statistics 2002 (1)

From: Yoshioka, K. 
(2002), `KyPlot - A User-
Oriented Tool for 
Statistical Data Analysis
and Visualization', 
Computational Statistics 
17(3), 425-437.



Computational Statistics 2002 (2)



Computational Statistics 2002 (3)

Rules violated:
 Rule 10: Label: (a) illegibly, (b) incompletely, (c) 

incorrectly, and (d) ambiguously.
 Rule 12: If it has been done well in the past, think 

of a new way to do it.



Computational Statistics 2002 (4)

Improved
Graph



Computational Statistics 2002 (5)



Computational Statistics 2002 (6)

Rules violated:
 Rule 6: Change scales in mid-axis.
 Rule 10: Label: (a) illegibly, (b) incompletely, (c) 

incorrectly, and (d) ambiguously.
 Rule 9: Alabama first!
 Rule 7: Emphasize the trivial (ignore the 

important).
 Rule 3: Ignore the visual metaphor altogether.



Computational Statistics 2002 (7)

Improved
Graph



Computational Statistics 2016 (1)



Computational Statistics 2016 (2)

Rules violated:
 Rule 4: Only order matters.
 Rule 9: Alabama first! 
 Rule 7: Emphasize the trivial (ignore the important).
 Rule 10: Label: (a) illegibly, (b) incompletely, (c) 

incorrectly, and (d) ambiguously.



Possible Explanations for
Misleading Graphics

 Graphs should intentionally mislead!
 Lack of Knowledge #1:

Graphs constructed by non-statisticians, e.g., 
graphic/web designers.

 Lack of Knowledge #2:
Even teachers often do not know what the correct 
graphs should look like.



Conclusion ???



Current Work

 Interact with the American Statistical Association (ASA) / 
National Council of Teachers of Mathematics (NCTM) Joint 
Committee.

 Revisit winning posters from the annual Poster Competition 
and ProjectCompetition
(http://www.amstat.org/education/posterprojects).

 Point out common mistakes in graphs from winning posters
 Revisit guidelines and provide educational materials (webinar, 

online booklet for students, teachers, and judges).

http://www.amstat.org/education/posterprojects


Sources for Constructing Better Graphics:
Books & Articles

 Robbins, N. B. (2013). Creating More Effective Graphs. Chart House: 
Ramsey, NJ. (reprinted from Wiley 2005)

 Su, Y-S. (2008). “It’s easy to produce chartjunk using Microsoft Excel 
2007, but hard to make good graphs.” Computational Statistics and 
Data Analysis 52:4594-4601.

 Tufte, E. R. (2001). The Visual Display of Quantitative Information, 
2nd edition. Graphics Press: Cheshire, CT. (first edition 1983)

 Wainer, H. (2000). Visual Revelations: Graphical Tales of Fate and 
Deception from Napoleon Bonaparte to Ross Perot. Psychology Press: 
London, UK. (reprinted from Copernicus 1997)



Sources for Constructing Better Graphics:
Blogs

 Camoes, J. “ExcelCharts,” http://www.excelcharts.com/blog/
 Peltier, J. “Peltier Tech Blog— Peltier Tech Excel Charts and 

Programming Blog,” http://peltiertech.com/WordPress/
 Robbins, N. B. “Effective Graphs,” 

http://www.forbes.com/sites/naomirobbins/
 Robbins, N. B. (February 28, 2012). “Misleading Graphs: Displaying a 

Change in One Variable Using Area or Volume,” Forbes.com LLC. 
http://www.forbes.com/sites/naomirobbins/2012/02/28/misleading-
graphs-displaying-a-change-in-one-variable-using-area-or-volume/

 Wyatt, S. (March 31, 2014). “Dishonest Fox Charts: Obamacare 
Enrollment Edition,” Media Matters for America. 
http://mediamatters.org/blog/2014/03/31/dishonest-fox-charts-
obamacare-enrollment-editi/198679

http://www.excelcharts.com/blog/
http://peltiertech.com/WordPress/
http://www.forbes.com/sites/naomirobbins/
http://www.forbes.com/sites/naomirobbins/2012/02/28/misleading-graphs-displaying-a-change-in-one-variable-using-areaor-volume/
http://mediamatters.org/blog/2014/03/31/dishonest-fox-charts-obamacare-enrollment-editi/198679


Sources for Constructing Better Graphics:
For Teachers

 Heiberger, R. M., Robbins, N. B., Symanzik, J. (2014). 
“Statistical Graphics Recommendations for the 
ASA/NCTM Annual Poster Competition and Project 
Competition”, JSM Proceedings, American Statistical 
Association, Alexandria, VA.

 Symanzik, J., Robbins, N. B., Heiberger, R. M. (2014). 
“Observations from the winners of the 2013 Statistics 
Poster Competition — Praise and future improvements.” 
The Statistics Teacher Network, 83:2–5. 
http://www.amstat.org/education/stn/pdfs/STN83.pdf

http://www.amstat.org/education/stn/pdfs/STN83.pdf


Questions ???
– or –

send e-mail to:
symanzik@math.usu.edu

From: Amstat News, January 2009, p. 25

mailto:symanzik@math.usu.edu
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