Graphical Excellence

[adapted from the landmark text The Visual Display of Quantitative Information by Edward R. Tufte]

What is Graphical excellence?

An excellent graph…

· shows the data

· makes the viewer think about the subject not the graph

· doesn’t distort the data

· helps the eye make comparisons

· is visually efficient, showing a lot of info with a little ink


Graphical Integrity

Graphical excellence demands that your graphs tell it like it is!  Here are some principles to help you do that.


Measuring the Qualities of Your Graphics

Some Formulas to think about when designing graphics:

Lie Factor =  (size of effect shown in graphic) / (size of effect shown in data)

Beware of comparison charts with different scales, scales that don’t start at zero, 2-D representations (by area) of numbers.  Strive for Lie Factors between 0.95 and 1.05, ideally 1.0

Data-Ink Ratio = (data ink) / (total ink used to print the graph)

You really don’t compute this ratio… just look at the graph and judge how the ink is being spent.  Strive for high Data-Ink ratios, the closer to 1.0 the better


Chart Junk
“Chart Junk” is visual garbage that detracts from graphical excellence.  It comes in many forms, some of which are actually promoted by options in computer software.  Some examples the extremely busy shading patterns and the gratuitous use of a 3-D chart for no good reason.

Tufte says…

Contemporary optical art relies on moire effects, in which the design interacts with the physicological tremor of the eye to produce the distracting appearance of vibration and movement… This moire vibration, probablya the most common form of graphical clutter, is inevitably bad art and bad data graphics,  The noise clouds the flow of information…


Guidelines for Quality

The following suggestions are offeres to guide you in making choices when designing graphs.  Individual circumstances may constitute reasonable exceptions.  Try to capture the spirit intended and remember that a convention (even if arbitrary) can have real value in the efficiency of communications among groups of individuals

	Rationale
	Guideline

	Visual Simplicity
	· Use Ariel font everywhere

· Avoid italics
· Avoid cross-hatching

· Avoid 3-D unless justified



	Printable and Copyable


	· Avoid color; use grays

	Projectable on a screen


	· Use all bold
· Use LARGE FONTS


	Clarity
	· Each axis has a label

· Axis labels show units used

· Title tells the subject, subtopic

· Footnote gives date and person’s name

· Headnote tells organization/ site/ geography/ timeperiod

· Do NOT repeat any information







Just say NO! … to Chart Junk





Use shades of gray instead of cross-hatching


Use words to label specific areas rather than encoding with hatching


Never use dark gridlines


Avoid gridlines altogether if possible


Resist cute or fancy decorations without needed information





Principles of Graphical Excellence





It’s well designed presentation of interesting data—a matter of substance, statistics, and design


It’s complex ideas communicated with clarity, precision, and efficiency


It’s giving the viewer the greatest number of ideas in the shortest time with the least ink in the smallest space








Principles of Graphical Integrity





Physical respresentation of numbers measured on the surface of the graph should be directly proportional to the numbers represented.


Any potential distortion or ambiguity should be defeated by clear labeling.


Visual variation should represent data variation not design variation.


Money values over time should be in deflated and standardized units.


Don’t show more dimensions that the data has.


Graphs must not quote data out of context.





Remember to:





Show all the data


Maximize the data-ink ratio


Erase non-data ink


Rease redundant data-ink


Revise and edit!
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