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In this week’s last video, we are going to go over Tufte’s theories on Data Density and Small Multiples. 

These theories allow us to take advantage of the fact that the human eye is able to take in a lot of information in small spaces.



Data density
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The data density of a graph is the proportion of the total size of the graph that is dedicated to displaying data. 
�Tufte created (yet another) formula for this:
���



For example…

Executive Office of the President, Office of Management and 
Budget, Social Indicators, 1973 (Washington, D.C., 1973), p. 86.  From 

Tufte (2007). 
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�Can you think about how the data density in this example could be improved? In this graph on participation, note how the bars actually take up very little height, yet much has been added to the y-axes. The same goes for the additional space on x-axes. 
�A high data density graph would maximize data density and the size of the data matrix - within reason of course.
�



Small multiples

Small multiples are a series of graphics, 
showing the same combination of 
variables sub-plotted according to a 
change in one variable.
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Now, let’s look at how useful small multiples can be. You may recognize this concept of small multiples in last week’s videos when we spoke about the Facet layer in the Grammar of Graphics.
�Small multiples are a series of graph, showing the same combination of variables, but sub-plotted according to a change in one variable.
���



For example…

G. J. McRae, W. R. Goodin, and J. H. Seinfeld, "Development of a Second-Generation Mathematical Model for 
Urban Air Pollution. I. Model Formulation,“ Atmospheric Environment, 16 (1982), 679-696, from Tufte (2007)
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�Tufte gives us an example of ‘small multiples’ of Los Angeles air pollution, where the change in one variable for all the facts is time - here we see 23 hours of pollution:

Because the design of the graph does not change with each frame, we are quickly and easily able to pay attention and note the shifts in the data. 
��



Tufte’s advice for well designed small multiples

•inevitably comparative

•deftly multivariate

•shrunken, high-density graphics

•usually based on a large data matrix

•drawn almost entirely with data-ink

•efficient in interpretation

•often narrative in content, showing shifts  in the 

relationship between variables
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According to Tufte, the ideal and well-designed small multiples are … (go over slide).����
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