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E.J.Marey, La Methode Graphigue (Paris, 1885) , attributed to Ibry {from Tufte)
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Figure 2. The wrk of numerous biologists and aerodynamicists
Curing the past fifty years—someimes in collaboration—has solved
some a¢ the mysteries of light, including the problem of the
bun! lebe-, Microscopic examinations of insect wings, like the
crane fly wing shown above, revel that the cross sections are
highl irregular. Directly below, a smooth envelope contour

ing a conventional airplane airfoil has been superimposed
on one of the imegular cross se-tions. As shown in the grapa at the
bottom, the insaet wing cross section generates lift and drog.
characteristcs similar to those generated by the airplane airfoil
(After Rees 19753, 19750,

HOW CAN THE

BUMBLEBEE FLY

One of the earliest visual representations of statistical data was drawn
in 1644 by Michacl Florent van Langren, a Flemish astronomer to the
Spanish cours. Appropriacely cnough for statistics, this graph shows 12
diverse estimates of the distance berween Toledo and Rome. Measured
in degrees longinude, the scale locates Toledo, the hiscoric Spanish city
portrayed in El Greco's View of Toleds, st the prime meridian of o°.

Al she longisudes are too large, pechaps s result of undercstimating

Grapos pELA LoNGiTuD,

or 0. Lanjemin,
[0 G. Mareater,

B Lanisborgis

T, Braba.

1, Sehoneras,

F-P TOLEDO

T T T[T T T T T
A

the carth's circumference. The correct distance is 167 30", Combining

‘nowns with numbers, the chart cites the astronomers and cartographers

e estii J M h Lansberge, Brabe,

E

A, Maginu,
D, Origanua,

ROMA

Michadl Florent vas Lugren, La Vords-
devs Longisd pov Mar y Tieea (Awerp,
1604), . 1. The parpose of the graph

s o metbod

Regiomontanus, Prolemy, and others. On Langren's scale, the broadly
inexact position of Rome, sprawled out 22° to 25° from Toledo, places

it far cast of its actual bocation and well across the Adriatic Sea into
western Greece. A one-dimensional map of dats, the chart is remarkably
advanced for its time, spatially arranging (rather than merely recording in
3 table) various estimates of the same g the dara are
distributed in relation to 2 putatively true value. Langren's chart appears
1o be the earliest display of a distriby

and it is my candidate for the first staistical graphic ever.®

“Visual Explanations” Tufte
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a DIAGRAM or rue CAUSES or MORTALITY
APRIL 1855 To MARCH 1856. IN THE ARMY IN THE EAST. APRIL 1854 1oMARCH 1855,

.
“inye yaews

The Areas of the blue; red, & black wedges are each measured, fiom
the cenire as the common vertea.

The blue wedges measured from the cenire of the circle ropresent area
for area the deaths from Preveniible or i 4 s, the
red wedges measured from the cenlre the dealhs from wournds, &the
black wedges measured from the cendre the deaths from all other causes.

The back bne acrass the ved triangle in Nov? 1854 marks the boundary
of the deathis Trom all other causes during the monile.

L Oelober 1854, & April 1855, the black area -concides unth the red,

i January & February 1857 the bue coincides with the Hak

The entire areas may be compared. by following the bue. the red & the

Hack lines anclosing them
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HOW CAN THE
BUMBLEBEE FLY

A PICTURE IS WORTH A
THOUSANDS WORDS
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maxi, j; (Xreti/ Xret j)/(Xi/ X))
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Histogram

10

Fraguericy

One of theSeven Basic Tools of Quality
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Weber’'s Law$

X is a physical quantity, such as length of line

dy(X) > O is the amount that should be added to >

so that w.p. p

X+ dy(X) is perceived bigger than X

Weber’s Law of Psychophysics
For fixed p, ¢(X)= kX, where k does not

#

depend on X

7 N\




DOTPLOT

Judgment of circle areas on statistical maps
Cleveland, Harris & McGill ('84)

Power Law
of psychophysics




Power Law of psychophysics

a=07%
& %
%







BILL CLEVELAND !
#The elements of graphing data
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MineSetby Silicon Graphics: Analytic and
Visual Data Mining Tools

Reduce your time to insight and get a
competitive edge!

... Mountains of data record every aspect of
business and industry but defy comprehension
and analysis.... Yet rich veins of information
lie undisturbed, hiding valuable knowledge
about consumer buyingabits, product
relationships, consumer profiles...

MineSetby Silicon Graphics: Analytic and
Visual Data Mining Tools

SGITM technology ... expos(es) hidden trends
and subtle relationships... extracting
information from datawarehouses, mining the
data with sophisticated analytical algorithms,
andrevealing newly discovered patterns and
connections through intuitiveyteractive,

visual displays
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