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Tufte’s Design Principles

Envisioning Information

Graphical excellence is the well-designed 
presentation of interesting data—a matter 

of substance, of statistics, and of design.

Graphical excellenceGraphical excellence is the well-designed 
presentation of interesting data—a matter 

of substance, of statistics, and of design.

Graphical excellence consists of complex 
ideas communicated with clarity, precision 

and efficiency.



Graphical excellence is that which gives 
to the viewer the greatest number of 

ideas in the shortest time with the least 
ink in the smallest space.

Graphical excellence is nearly always 
multivariate.

Graphical excellence requires telling the 
truth about the data.

Data graphics should complement what 
humans do well.



[ Vol. 2, p. 50 ]

“We thrive in information-thick worlds 
because of our marvelous and everyday 

capacities to select, edit, single out, 
structure, highlight, group, pair, merge, 
harmonize, synthesize, focus, organize, 
condense, reduce, boil down, choose, ...

[ Vol. 2, p. 50 ]

categorize, catalog, classify, list, abstract, 
scan, look into, idealize, isolate, 

discriminate, distinguish, screen, 
pigeonhole, pick over, sort, integrate, 

blend, inspect, filter, lump, skip, smooth, 
chunk, average, approximate, cluster, ...

[ Vol. 2, p. 50 ]

aggregate, outline, summarize, itemize, 
review, dip into, flip through, browse, 
glance into, leaf through, skim, refine, 

enumerate, glean, synopsize, winnow the 
wheat from the chaff, and separate the 

sheep from the goats.”

Graphical integrity.

Design aesthetics.



Graphical integrity.

(Tell the truth.)

Design aesthetics.

(Do it effectively with clarity & precision.)

450

475

500

2010 2011 2012 2013 2014

Stock market crash?

0

250

500

2010 2011 2012 2013 2014

Show entire scale



0

250

500

1960 1970 1980 1990 2000

Show in context

Chart integrity.

Where’s the baseline?

What’s the scale?

What’s the context?

[ Vol. 1, p. 54 ]
$(4,200,000)

[ Vol. 1, p. 54 ]

What’s the 
component?



[ Vol. 1, p. 57 ] [ Vol. 1, p. 61 ]

[ Vol. 1, p. 74 ] [ Vol. 1, p. 74 ]



Watch size coding. 

(height/width) 
(area/volume)

[ Vol. 1, p. 69 ]

[ Vol. 1, p. 62 ]

Lie factor =
size of effect shown in graphic

size of effect shown in data

9.4 = 4280
454

Measuring Misrepresentation

• Visual attribute value should be directly 
proportional to data attribute value



Set of principles to help guide designers.

Design aesthetics

Maximize data ink ratio.

data ink ratio = data ink
total ink used in graphic

[ Vol. 1, p. 94 ] [ Vol. 1, p. 95 ]

TODO:  Add chart from top of Vol 
1. p. 95



[ Vol. 1, p. 30 ]

Above all else, show the data.

Maximize data ink ratio.

(Erase non-data ink.)

(Erase redundant data ink.)

Maximize data density.

data density = number of data entries
area of data graphic



[ Vol. 1, p. 168 ]

“Maximize data density and the size 
of the data matrix, within reason.”

[ Vol. 2, pp. 33-34 ]

Avoid chartjunk

[ Vol. 1, p. 108 ]



[ Vol. 2, p. 34 ]

Use multifunctioning graphical elements.

(macro/micro readings)



[ Vol. 1, p. 140 ] [ Vol. 1, p. 141 ]

[ Vol. 2, p. 36 ] [ Vol. 2, p. 37 ]



[ Vol. 2, p. 42 ] [ Vol. 2, p. 43 ]

[ Vol. 2, p. 44 ]

Use small multiples.



[ Vol. 1, p. 170 ] [ Vol. 1, p. 173 ]

[ Vol. 1, p. 174 ] [ Vol. 2, p. 68 ]



[ Vol. 2, p. 69 ]

Show mechanism, process, dynamics, 
and causality.

(cause & effect are key)

[ Vol. 3, p. 144 ] [ Vol. 3, p. 38 ]



[ Vol. 3, p. 39 ] [ Vol. 3, p. 39 ]







Escape flatland.

[ Vol. 2, p. 12 ]

[ Vol. 2, p. 24 ] [Vol. 2, p. 90 ]



Use layering & separation.

(1 + 1 = 3 or more)

[ Vol. 2, p. 61 ]

[ Vol. 2, p. 54 ]

Utilize narratives of space & time.



[ Vol. 1, p. 43;  Vol. 2, p. 110 ] [ Vol. 2, p. 102 ]

[ Vol. 2, p. 103 ]

Content is king.



[ Vol. 3, p. 74 ] [ Vol. 3, p. 74 ]

[ Vol. 2, p. 63 ] [ Vol. 2, p. 63 ]



“The often scant benefits derived 
from coloring data indicate that even 
putting a good color in a good place is 
a complex matter.  Indeed, so difficult 
and subtle that avoiding catastrophe 
becomes the first principle in bringing 
color to information:  Above all, do 
no harm.”

Use color to:

label

measure

represent or imitate reality

enliven or decorate

[ Vol. 2, p. 80 ] [ Vol. 3, p. 77 ]



[ Vol. 2, p. 91 ] [ Vol. 1, p. 153 ]

“Seeing is forgetting the name of the 
thing one sees.” — Paul Valéry

      [ Vol. 2, p. 82 ] [ Vol. 2, p. 88 ]



Attractive displays of statistical info 

*have a properly chosen format and design 

*use words, numbers and drawing together 

*reflect a balance, a proportion, a sense of 
relevant scale 

*display an accessible complexity of detail 

*often have a narrative quality, a story to tell 
about the data 

*are drawn in a professional manner, with the 
technical details of production done with care 

*avoid content-free decoration, including 
chartjunk

Information Overload

[ Vol. 2, p. 51 ]

“Clutter and confusion are failures of 
design, not attributes of information.”

[ Vol. 1, p. 41 ]



* Show the data 

* Induce the viewer to 
think about 
substance rather 
than about 
methodology, graphic 
design the technology 
of graphic 
production, or 
something else 

* Avoid distorting what 
the data have to say 

* Present many 
numbers in a small 
space 

* Make large data sets 
coherent 

* Encourage the eye to 
compare different 
pieces of data 

Graphical Displays Should

* Reveal the data at 
several levels of 
detail, from a broad 
overview to the fine 
structure 

* Serve a reasonably 
clear purpose: 
description, 
exploration, 
tabulation, or 
decoration 

* Be closely integrated 
with statistical and 
verbal descriptions of 
a data set

Graphical Displays Should


