Tufte’s Principles

from Envisioning Information and
The Visual Display of Quantitative Information



Graphical Integrity

Avoid distortion of numbers by graphic devices,
whether accidental or intentional. Show data
variation In context, and label them.



This line, representing 18 miles per

gallon in 1978, is 0.6 inches lonp.

e =20 Fuel Economy Standards for Autos

¥ ! et by Congress and supplomented by the Transportation
a4 ; 24 Department fnmaes per galion.

This line, representing 27,4 miles per

gallon 1 1985, is 5.3 inches long.

New York Times, August g, 1978, p. D-2.



N THE ENITE: 1D STATES OF AMERICA 88

113 ~ =

'I'F'H- EFS-EHH{I'I'FER 1':1.1].'.!

i ;.._ S AT Y N T I F Ty ‘-'-I-ﬁ 1
Tl!l |""|:|'|'J']]""ﬂ ATES OF AMERITUA

1968 — JOHNSON: B¢

GO D S DT
TN E S ATH0 ST RT RS Ak 8 A

'Purchasi:
Power &

Source: Lobor Departmens

1978 — CARTER: 44

I-".|._|u'.I|

It the arca of the dollar is accurately to reflect its purchasing power,
then the 1978 dollar should be abour twice as his as rhar shown

Woashingten Pagt, Ociober 24, 1078, p. 1,



32§ - « Before stricter Connecticur Traffic Dieaths,
enforcement Betore (1955) and After {1936) 325

s : _ ™ Connecticut Trafhic Deaths,
Stricter Entorcement by the Police 1051-1059
J"Lgni:n.t Loars lfz«;cc.tu.:ding ..";J_‘.‘-I_"'L"{I liamaie
joo
.,
300 .
2?} = -
250 | \ .
¢ After stricter ' T
-;,:'I'!Iﬁ'l-'l'l'l."]'l:ll‘:]'ll;
N [ ]
275 22¢ L
LL5 4 10560
| 1 1 I 1 1 L I i

1051 1033 10355 1457 19550



Ot 1,2 831%

OPEC Oil Prices: After 18 L T
Months of Etﬂ]ﬂlity, Prices Are ﬂ;iﬂh 514,54
Due to Rise Again T

nCread T

Dallaira per barrel

Mew York Times, December 19, 1078,
p. D-7.
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Five different vertical scales show the prim‘;

During this time one vertical inch cquals
1973-1978 $8.00
Januvary-March 1979 $4.73
April-June 1979 $4.37
july—Scpmmhcr 10970 S4.16

October-December 1979 $3.02
And two different horizontal scales show the passage of tme:

During this time one horizontal inch equals

1973-1978 3.8 years
1979 0.57 years



Graphical Integrity

Avoid distortion of nhumbers by graphic devices,
whether accidental or intentional. Show data
variation In context, and label them.



Maost of the ink in this graphic is dara-ink (the dots and labels
on the diagenal), with perhaps 10-20 pereent non-data-ink
(the grid ticks and the frame):
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In this display with nearly all its ink devored o maters other
than data, the grid sea overwhelms the numbers (the faint points
scattered about the diagonal):
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Another published version of the same dawa drove the share of
dara=ink up to abour 0.7, an improvement:
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Data-ink

Above all else, show the data.
Erase ink that does not report data.
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Chartjunk

Inventive displays seldom generate interest,
but they often create visual noise. Grids,
hatching, and figurative objects (ducks)
tend to be especially troublesome.
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Micro-macro

Graphics should be readable in whole images and iIn
parts, and that should help manage levels of detail.



‘Marshalling

Signals
PROCEED 1o
TURN LEFT

FROCEELD;
WATCH SIGNALS THIS WAY MEXT S1GNALMAN

CLUT EMGINES

INSERT CHOCKS PULL CHOCKS

START ENGINES

MARSHALLING E — ﬁa} j
SIGNALS \ o \ o/ - .
0 | L %
-' i

i\
PROCEED TO
MEXT SIGHALMARN

PROCEED
WATCH 51GRMALS THIS WAY

TURM LEFT

=

"a"l P4
= 2 - V4 L] ﬂa >
@‘e’fﬁlr-.‘h Ef a{ﬁ _%‘{ :
| N A A

IMSERT CHOCKS PULL CHOHIKS CUT EMGIMES

STOP START EMGIMES

MOVE AHEAD

TURN RIGHT

SLOW DOWN
LEFT ENGINES

,/q'ﬁ\ (Y

MOVE AHEAD

TURM RIGHT
@ [ ]
4 t ot
+ | + +
SLOW DOWN
SLOW DDOWHN LEFT EMGIMES



Layering
Reveal the complexity of data, and don’t blame
it for any confusion. Use graphic devices to

separate categories. Give layers hierarchy and
levels of detail.
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Small multiples

High-quality information graphics portray many
numbers per square inch. Small multiple,
comparative images work especially well for this.
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Least effective difference

Smaller differences often read better than greater
onhes, especially in color, and especially in small areas.
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A distinguished graphic that builds data measures out of data was 86 86
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Multifunction

Information layers and architectures emerge best
when data display elements serve multiple
functions. Different readings at different levels of

detail (micro/macro) serve this goal well.



The grid increments of the X-axis are relocated upward to mark
the path of the data:
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And since the issue in this display is the probability at each integer The Y-scale now resembles the dashes of the dot-dash-plot, with
value, the round-number Y-scale is replaced by exact values: the vertical column of data-positioned numbers serving as the

dashes to indicate the marginal diseribution,
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Parallelism

Isomorphism and visual juxtapositions
reveal connections..
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Epilogue: Designs for the Display of Information

Design is choice. The theory of the visual display of quantitative
information consists of principles that gencrate design options and
that guide choices among options. The principles should not be
applicd 1'igid]}-‘ Orina pf,:t;:x'is;]l SPITIL; t]u:}-' Are NOL |ugic::1]1}-' or mathe-
matically certain; and 1t 1s better to vielate any principle than to
place graceless or inclegant marks on paper. Most principles of
design should be grected with some skepticism, for word authority
can dominate our vision, and we may come to see only through
the lenses of word authority racher than with our own eyes.

What is to be sought in designs for the display of information
is the clear portrayal of complexity. Not the complication of the
simple; rather the task of the designer is to give visual access to
the subtle and the difhicult—that s,

the revelation of the complex.






(Exercise: redesigning train schedules)



New Jersey Transit, Noriheasterst Corridor
Tiwmetable (Newark, 1985).
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A redesign calms the dominating grid, moves the New York departure

times to the very top, dc—mnphaaiﬂ:s less Important data. and ad
information. A se
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as gray, making a distinction but not a barricade:
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NEW YORK TO NEW HAVEN

MOMNDAY TO FRIDAY, EXCEPT HOLIDAYS

|

Leave @ Arrive Laava Arrive Leave Arrive
Naw New Maw MHew Maw MNaw
York Haven York Haven York Haven

AM AM P P PM =
12:35 2:18 2:05 3:45| T 8:25 8:19
5:40 7:44 3.05 4:45| r 7:05 8:56
7:05 £:45] Y40 E45] T B:O5 §:45
B:05 945 &4:41 B:25] T8:05 10:50
905 10:45| T 4:59 8:53 10:05 11:45
10:05 11:45] X¥ 5:02E f:33 11:20 1:05
1105 12:45 ] X¥ 520 ?.g 12:35 2118
12:08 1:45 | X E:42 i e
1:05 2:45| X1 8:07E T:48
M| =1 P P M Pk
SATURDAY, SUNDAY & HOLIDAYS

Al | AM P =¥ M =X
12:35 | 2:18 2:05 3:45 T:05 B:45
5:40 737 8§ 3:05 S 4:45|H 8:05 |H 945
8:05 9:45 4.05 5:45 9.:05 10:45
10:05 11:47 £:05 E:48 11:20 1:04
12:05 | 1:45 605 T:48 12:35 218
P | PM|  PM PM|  AM AM

The service shown harein is operated by
Metro-North Commuter R.R.

#

REFERENCE NOTES
Economy off-peak tickets are not valid on
traing in shaded areas.

Check displays in G.C.T. for departure tracks.

E-Express :
X-Does not stop at 125th Streat.
S-Salurdays and Washington's Birthday only.

H-Sundays and Holidays only.

T-Snack and Bevarage Service.
HOLIDAYS-Mew Year's Day, Washington's Birthday,
Memorial Day, Independence Day, Labor Day,
Thanksgiving and Christmas

Bold sans serif capitals weak in distinguishing between two directions:
NEW HAVEN TO NEW YORK NEW YORK TO NEW HAVEN

Column headings repeated 3 times and 24 au’s and su’s shown duc
to folded sequence of times, The eye must trace a serpentine path in
tracking the day’s schedule; and another serpentine for weekends:  _1f
Poor column break, leaving last peak-hour train as a widow in this column.
Too much separation between leavefarrive times for the same train.

Too little separation between these unrelated columns.

Most frequently used part of schedule (showing rush-hour trains) is the
most cluttered part, with a murky screen tint and heavy-handed symbols.

Rules segregate what should be together; a total of 41 inches (104 cm) of
rules are drawn for this small table.

Wasted space in headings cramps the times (over-tight leading, in par-
ticular). Well-designed schedules use a visually less-active dot between
hours and minutes rather than a colon.

Ambiguity in coding; both x and e suggest an express train, or even
e for Economy.



At any rate, the redesign below eliminates all the assorted con-
volutions from the modern-day schedule and yields a graceful but
unceremonious layout. The numbers, no longer serpentined, are
now set in Matthew Carter’s Bell Centennial, a telephone-book
typeface designed tor clarity of reading in tight spaces (such as the
convenient pocket schedule).®

MNEVW YORK — MNEW HAVEN

Grand Central Saticn

Monday to Friday, Saturday,. Sunday,
except holidays and holidays
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