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Fig. 1. An example of a false 3-D figure.
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Fig. 2. An example of a confusing 3-D figure that would have
been less confusing if it had been drawn in 2-D.




How to Lie with Graphs 
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At their best, graphs communicate difficult technical information clearly and memorably. They can be things of beauty rather than merely utilitarian. Sometimes, however, in attempting to create a beautiful, memorable graph, things go awry. For various reasons, the resulting graph may be overwhelming, confusing, misleading, painful, or just plain lies.

Skill Level 1   Unintentional Optical Art
In this project, we investigate how graphs can be misleading or overwhelming (or give the viewer a headache).
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From: The Visual Display of Quantitative Data by Edward R. Tufte

Problem

 For the above graphs, write in your own words:

1) does the graph above communicate clearly?

2) what is the problem blocking communication?

3) in the left column,  third box down "Factory Capital" - what is going on in the last entry?

4) on the graph below, create your own version of the graph that communicates the information more clearly (use white-out if necessary)
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Skill Level 2 Differences of Opinion

One person's thing of beauty is another's confusing or misleading piece of graphical abuse. Consider the following letter to the editor from the April 1992 Agronomy News:





Problem

Do you agree with Mr. Luellen?

Mr. Luellen makes 3 assertions about the first figure and 2 about the second. For each of these assertions, either refute or defend his position.                 

Skill Level III   Graphs with an Agenda
Even though based on factual information, the way a graph is drawn can have some powerful psychological impacts that make the results misleading to viewers.  



Data from National Association of Realtors

Problem
 While the two graphs show identical information, the 

 psychological impact is different.

1) which would you use to show the market has been rising steeply? which to show the market has been more flat?

Problem


These figures illustrate a very common problem encountered when using pictographs - the second image is supposed to show that 1940s steel capacity is 1.45 times that of the 1930s.  But, our brains don't see it that way.  The second figure is not only 1.45 times as tall as the first, it is also 1.45 times as wide. Since our minds automatically think "area" for a two-dimensional figure rather than just "height" or "width" alone, our minds tell us this is a bigger difference than the illustrator intended. 

Figures from How to Lie with Statistics by Darrell Huff

1) Our minds think "area" rather than height or width.  Assume the first figure is 

    1.00 x 2.00 and the second is 1.45 x 2.90.  What is the area of the first figure?  

2)  What is the area of the second figure? 

3)  If our brains think "area" when we see these figures, how much larger do 

     our minds think the second figure is than what the illustrator intended?

Looking back:   What was the goal of this Special Project?
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Objectives





  Investigate the importance and impact of graphs as communication devices


  Use different types of graphs


  Become exposed to problems that can occur when creating graphs











Unnecessary 3-D figures incorrect and confusing


By William R. Luellen





Authors are submitting more and more three-dimensional figures to our journals and books. While 3-D figures are the only way to present some data, many other data are hidden, confused, or presented incorrectly in a 3-D figure.





Figure 1 is an example of a false 3-D figure. There are three problems with a figure of this sort:


1. The figure is scientifically incorrect; it contains a Z-axis with no data on it. The 


    only reason this figure is presented in 3-D is because the computer software 


    had a shadowing feature that made it possible. This shadowing feature should 


    have been turned off as the figure was prepared.


2. Figures like this make it difficult to align the top of any one bar with a 


    reference point so as to tell the height of that bar.


3. Figures like this can be visually confusing because some of the points and 


    planes seem to be above and below others, much like the optical illusion art of  


    M.C. Escher.








Figure 2 is an example of another problem that can happen with a 3-D figure. It is a true 3-D figure, with data on the Z-axis, but those data are confused and obscured.


1. The figure has so many bars of substantially different height and 


    obscured bases that it is impossible to tell which bar belongs in which 


    row.


2. Another problem with this sort of figure is that shorter bars in back rows 


    are hidden by taller bars in front. The figure in this example has so many 


    rows with varying numbers of bars in each row that it is impossible to tell 


    whether some of its bars are hiding other bars.





The information in Fig. 2 would have been presented much more clearly in two dimensions.





If the paper you are writing or reviewing contains one or more 3-D figures, take another look at them and make certain they are presenting the information in the best possible way.














Math Reminder


The area of a rectangular shape is 


Length * Width








