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GRAPHICAL REDESIGN 
VDQI Chapter 4
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Graphical Redesign

“Above all else, show the data.”
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VDQI Example (p91)
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VDQI Example (p91)
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Data-Ink Ratio
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 Data-Ink Ratio =   data-ink 
  total ink used in graphic 

=  proportion of a graphic’s ink devoted 
 to the non-redundant display of data- 
 information 

=  1.0 – proportion of a graphic that can 
 be erased without loss of data- 
 information



VDQI Example (p93) 
 •   Nothing can be erased 
  without losing information
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VDQI Example (p94) 
 data-ink:low data-ink:high



Graphic Redesign 

• Maximize the data-ink ratio, within reason. 

• Erase non-data-ink, within reason. 

• Erase redundant data-ink, within reason. 

• Revise and edit.
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Graphic Redesign 

• Maximize the data-ink ratio, within reason. 

• Erase non-data-ink, within reason. 

• Erase redundant data-ink, within reason. 

• Revise and edit. 

• Some ornamentation, axis labels, etc. is okay. 

• Some redundancy is useful.
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VDQI Example (p102) 

 data-ink: 
  low
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VDQI Example (p102) 

 remove 
  grid?
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VDQI Example (p102) 

 remove 
  lines?
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VDQI Example (p102) 

 remove 
  both?



VDQI Example (p102) 

  final 
 version
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DATA DENSITY 
VDQI Chapter 8
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Data Density
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Data Density = number of entries in data matrix 
 area of data graphic



VDQI Example (p163)
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 1,000 numbers per 
  square inch

 annual 
sunshine record
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  VDQI Example (p160) 

 tables/ 
 matrices 
 are 
 dense



VDQI Example (p42)
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Small multiples 
 are dense



Small Multiples Example
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http://www.excelcharts.com/blog/charts-monthly-unemployment-rates-by-state-1976-2009/



Resources 

• Envisioning Information 
 by Edward R. Tufte, Graphics Press, 1990  

• Visual Explanations 
 by Edward R. Tufte, Graphics Press, 1997  

• The Visual Display of Quantitative Information 
 by Edward R. Tufte, Graphics Press, ,2001 
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Evaluation Recap 

• Lie Factor 
 – Size of effect shown in graphic versus size of 
  effect shown in data 

• Data-Ink Ratio 
 – Proportion of ink devoted to non-redundant 
  display of data information 

• Data Density 
 – Amount of data entries versus graphic area

3



LOSSES IN FRENCH ARMY 
By Charles Joseph Minard, 1869
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http://en.wikipedia.org/wiki/File:Minard.png
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Interpretation 

• Illustrates losses suffered by Napoleon's army 
 during the Russia campaign of 1812 

• Important geographical markers, like rivers, are 
 provided 

• Width of tan band is size of army at location 

• Black band shows retreat of army 

• Temperature during retreat shown at bottom 
  “The Visual Display of Quantitative Information” by Edward R. Tufte



Lie Factor
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http://en.wikipedia.org/wiki/File:Minard.png
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Lie Factor 

• Size is given by width which is perceived fairly 
 accurately 

• Some issues likely due to hand-drawn nature of 
 the figure 

• Time is related to position 
 – Horizontal movement does not take equal 
  amounts of time 

   “The Visual Display of Quantitative Information” by Edward R. Tufte



Data-Ink Ratio
9

http://en.wikipedia.org/wiki/File:Minard.png
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Data-Ink Ratio 

• Can maybe remove some lines 
 – But often provide context and easy reference 

• Can maybe remove some text 
 – But often provides context and easy reference 

• Can remove shading of temperature line 
 – But provides distinction between foreground 
  and background 

   “The Visual Display of Quantitative Information” by Edward R. Tufte



Data Density
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http://en.wikipedia.org/wiki/File:Minard.png
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Data Density 

• Size of army (width of bands) 

• Location of army (underlying map) 
 – Latitude and longitude values 

• Direction of army (tan versus black bands) 

• Temperature change over time 
 – Temperature value 
 – Time (given by annotation and position) 

  “The Visual Display of Quantitative Information” by Edward R. Tufte
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Summary 

• Excellent visualization 
 – Lie factor reasonable 
 – Data-ink ratio very high 
 – Data density very high 

• Tufte: “It may well be the best statistical graphic 
 ever drawn.” 

  “The Visual Display of Quantitative Information” by Edward R. Tufte



OTHER EXAMPLES 
From http://www.datavis.ca/gallery/
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http://www.kastenmarine.com/_pdf/mbqMetRef.pdf
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http://readwrite.com/2009/08/10/10_ways_to_archive_your_tweets



OTHER EXAMPLES 
http://junkcharts.typepad.com/
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http://www.nytimes.com/interactive/2012/09/06/us/politics/convention-word-counts.html
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http://www.latimes.com/news/local/la-me-annual-rainfall.eps-20120105,0,5664933.graphic
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http://junkcharts.typepad.com/junk_charts/2012/01/two-tales-of-one-dataset.html
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http://junkcharts.typepad.com/junk_charts/2012/07/staggering-excess.html



22

http://junkcharts.typepad.com/junk_charts/2012/07/staggering-excess.html



OTHER EXAMPLES 
http://andrewgelman.com/
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http://andrewgelman.com/2013/01/recently-in-the-sister-blog-brussels-sprouts-ugly-graphs-and-switched-at-birth/
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http://www.theglobeandmail.com/news/world/gun-control-in-america-a-state-by-state-breakdown/article6465107/
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http://www.theatlantic.com/technology/archive/2012/04/the-100-year-march-of-technology-in-1-graph/255573/
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http://www.datapointed.net/visualizations/color/crayola-crayon-chart/
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http://www.datapointed.net/visualizations/color/crayola-crayon-chart-bow/



2D VISUALIZATION 
Basics
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2D Visualization 
•  Only two dimensions for position 
 – Can gain additional dimensions by encoding data 
  using other pre-attentive attributes  
•  Includes many charts and graphs 
•  Can have issues with occlusion and overplotting 
 – Especially an issue with high-dimensional data  
 – Especially an issue with dense data 
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Example 2D Visualization
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Example 2D Visualization
7.9 4.4 6.9 2.5

 4.3 

Petal.Length
 2 

Petal.Width
 1 

Sepal.Length
 0.1 

Sepal.Width

Species setosa versicolor virginica
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2D VISUALIZATION 
Overplotting
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Overplotting Example 1
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Now You See It, by Stephen Few, Analytics Press, 2009, p118.



Overplotting – reducing size
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Now You See It, by Stephen Few, Analytics Press, 2009, p118.



Overplotting – removing fill color
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Now You See It, by Stephen Few, Analytics Press, 2009, p118



Overplotting – changing shape
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Now You See It, by Stephen Few, Analytics Press, 2009, p118.



Overplotting – jittering
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Now You See It, by Stephen Few, Analytics Press, 2009, p118.



Overplotting – tranparency
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Now You See It, by Stephen Few, Analytics Press, 2009, p118.



Overplotting Example 2 
Enconding density values
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Now You See It, by Stephen Few, Analytics Press, 2009, p118.



Overplotting – using contours
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Now You See It, by Stephen Few, Analytics Press, 2009, p118.



Overplotting – using colors
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Now You See It, by Stephen Few, Analytics Press, 2009, p118.



Overplotting Remedies 
•  Modify marker display 
 – Reduce marker size  
 – Change marker shape  
 – Jittering  
 – Increase transparency  
•  Indicate density of regions 
 – Use contour lines to indicate density  
 – Use heatmap coloring to indicate density  
•  Move to more dimensions?
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Jitter vs Overplotting 
•  You can also ‘jitter’ the data so that underlying  
 data can be viewed making it easier to see patterns 
•  Keep in mind that 
 –    jittering means adding additional noise to your  
  data 
 – can confuse your audience and lead to  
      misinterpretation 
•   jitter in-house fairly regularly but only sparingly  
    jitter data in graphics we share with clients or the  
    public.
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http://zevross.com/blog/2014/05/05/unhide-hidden-data-using-jitter-in-the-r-package-ggplot2/ 

http://zevross.com/blog/2014/05/05/unhide-hidden-data-using-jitter-in-the-r-package-ggplot2/


Jitter vs Overplotting
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http://zevross.com/blog/2014/05/05/unhide-hidden-data-using-jitter-in-the-r-package-ggplot2/ 

http://zevross.com/blog/2014/05/05/unhide-hidden-data-using-jitter-in-the-r-package-ggplot2/


Questions?
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Thanks to
Sophie J. Engle 

San Francisco University
for ideas, suggestions, slides, links, and much other stuff


