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The Visual Display of
Quantitative Information




Graphical Displays Should :

show the data
tell the truth

help the viewer think about the information
rather than the design

encourage the eye fo compare the data

make large data sets coherent




Clarity in Technical Reporting

(NASA 1964)

BASIC ATTITUDE

Purpose

The purpose of the report i1s to present information.
You will hardly disagree with this statement; yet many au-
thors seem to subordinate this purpose and quite forget the

poor reader when preparing a report. For example, when a
reviewer complains that a certain word seems incorrect, the
author may proceed to an unabridged dictionary and tri-
umphantly point out the rare definition that clarifies his
sentence. Obviously such an author is more interested in
demonstrating his erudition than in presenting information
clearly to his harried reader; for if he had his reader in mind,
he would try immediately to substitute a more common
phraseology.




Data Maps :

Charles Joseph Minard- Emmigration



Data Maps :
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Charles Joseph Minard- Napoleon’s Campaigns
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<+ Deaths from cholera




**+ Deaths from cholera

B Pump sites




Space and Time
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Life Cycle of the Japanese Beetle
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Grapbhical Integrity : The data must tell the truth

Where Are We Having Brunch?

In jack-off In bed,
chair, with one through
hand full of tube

<. Pop Tarts —_ Eastern NY

Correctional
Next to guy from Facility
night before whose Mess Hall
name you can't
remember

S 13% 1%

14% | 7 11%

' - mother-in-law
25% \\ 20% thinks is

——" Restaurant

Whaole Foods,
free-sample
day

too flashy




Graphical Integrity : Context is Essential

« Before stricter Connecticut Traffic Deaths,
enforcement Before (1955) and After (1956)
Stricter Enforcement by the Police
Against Cars Exceeding Speed limit

After stricter
enforcement




Graphical Integrity : Context is Essential

Connecticut Traffic Deaths,
1951-1959
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Other Design Considerations :

color
line and form

typography

format and scale




Joseph Albers- The Interaction of Color




Joseph Albers- The Interaction of Color




Line and Form :

Melissa Kaup Augustine- Type 1




The grid in the classic Marey train schedule is very active:

Line and Form :

Mares
MONTEREAL
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Line and Form :

A better s a gray grid:
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Typography :

UNClLALS

Blackletters
Serifs

‘San Serifs
f%w%r/[a/ ¢ Cresirves

Urnamentsls

Melissa Kaup Augustine- Type 1



Format and Scale :

3

1

%, 2 o 1
Receivers Tk : o . 2 > inorceptions
‘8¢ Miami Dalphins 94 5F dgers I—— - @ o - 3

—— PT MANNING VERSION 2K

Nt Singleton Morcus Pollrd

Home
& Away

PT NANNING VERSION 2K

peyton manning project study To commemorate Peyton Manning's 2004 single season touch-  The purpose of this project was to collect and analyze multiple

down record of 49 touchdown throws, The Pro Football Hall of types of data, and present them in a logical and informative
Pro Football Hall of Fame, Canton, Ohio Fame is showing a tribute to his amazing season. In conjuction display system. Using graphic shapes, colors, and icons, each

with Dan Marino's previous record of 48 touchdown throws element represents touchdowns per game, receivers, yard-

in the 1984, and Steve Young's 1994 season, each player is age, and interceptions.

showcased in this exhibit. designed by david fung

David Fung- Student Examples




Format and Scale :

Christina Gonzalez- Student Examples




Format and Scale :

il 1R HERORERRERO
N N
1 SLEEPING
.z, |
y 4
[
! CRAVINGS
<\F€)', . Other (ie-honey)
om- 1
HIGH 10 .
9

21 PAYS OF BEING VEGAN | Daily Recorded Chart

Energy Level

Emotional Level

Stephanie Tang- Student Examples




Fortune Magazine



















THREE APPROACHES TO THE U.S.
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The "Massive Retaliaiory Power”
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Power Up!

Twenty years frem now, the
whole world will be sharing
electricity through one grid

Soma 20 yoars 3o, Buokminstar
Fuller came up with a plan to plug
all the world's continenits into the
sam& alecirical grid. The idea was
to lot powar flow batween, say.
Siberia and the rorthessiem US,
of Noresry and Lacs. Energy com-
panies dismissed the notion as pie
in tha sky —and then procsaded to
build such a grid. To get the mest
use of their genseration oapanity
ard to maintain an amengency
reserde, power companies found PR Country or egien notin gri
it efficient to conrect their grids - gen Lis
to their neighbor’s, whe then
conneoted to their neighbors.

Tha rasult, acoording to Pater
Maizzn of the Global Energy
Matwork [nstitute, is that the elec-
tricity grids of all the rations of
Morth and South Amaerioa should
b intarconrectad within the naxt

10 years. The Eastern Hemisphara
ooukd Follow & decads latar, &
companies like Eskorn, the langest
nn:ar%'; Fimrn in South Sfrics, _ph:m
ahaad with plars to install high-
capacity trarsmission lines aoross
Africa and into Eurcpe.

Orecs the grid is fully furctioral,
tha only sxcuse for powsr short-
ages will b graed. Whan damand
is high in ene region, it's almost
oartain to be kow in another, By

miaking alsotric powar ss assily . N ! i
transfarrable & dats, analysts g \ | 4 fit / e R y
wapsct a global grid to smocth . i / l g E e ._
tha markst spkes out of tha i i g — .
world's mest usaful sormmadity, F "J,f‘ H)’J i Bourcs of powser [ bilicn kicwatthourst = Fossilfusl = Hydre mMuckar o Other
~ Patrick Di Justa . i b i HEI H,F' ;
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Serial Killer

How do ypou siop & diseasa e
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SEEDS OF
CHANG

3 WHO OWNS AGRICULTURAL BIOTECH

While public entities control many enabling technologies for
agricultural biotech, a handful of private companies owns
three-quarters of US patents, including the most relevant genes.

MONSANTO 14%
PUBLIC SECTOR 24%
DUPONT 13%
UNKNOWN 2%
SYNGENTA 7%

OTHER PRIVATE 33% BAYER 4%

US BIOTECH PATENTS

PRIVATE 86%

32 GM MOVES TO THE DEVELOPING WORLD

Genetically modified crops offer many benefits — but carry the
added burdens of patent-protected agriculture. So farmers who
plant GM in developing nations also reap a bumper crop of
licensing agreements.

. INDUSTRIAL NATIONS DEVELOPING NATIONS

|‘H‘\\\l\H‘\\\lwH‘mlm‘\\\l\\\‘ml
0% 20% 60% 80% 100%
WHEREGM EROPS ARE GROWN

152+06/2004 « WIRED

About 10,000 years ago, probably in what is now Turkey,
some proto-agronomy genius got sick of hunting and
gathering and decided to grow food instead. Too bad that
guy didn’t get a business method patent. But it didn’t take
long for farmers who raised better animals or developed
hardier seeds to learn they could charge more, an idea
formalized in the last two centuries with proprietary rights
assigned to breeds and strains. Today, agriculture is steeped
in intellectual property: Plants come with license agreements,
farmers can’t sow seeds from last year's crops without fear

32 THE RISE OF AG PATENTS

The boom in biotechnology in the 1980s came with a related
blossoming of patents, especially in the US.

US AG PATENTS

32 GM IN THE FIELD

The total supply of cropland worldwide is holding steady at nearly
700 million acres. More and more of those crops are genetically
modified - which means they're grown on intellectual property.

I\

MILLIONS OF ACRES

[ non-GM [ GM

2003 BY CROP

CANOLA M

woron AAAARMA

Yy rryrn
umammmmmn

100 150 200
MILLIONS OF ACRES

of & lawsuit, and every DNA tesak of & baotarium, plant,
ar animal oould spawn & naw patort snd revanua straam.
Indead, from 1861 to 2001, the number of agrioulbural patants
inorea e sevanfold in tha S, which kads the world in ag IR
Nt surprisingly, sgribusinees holds most of the
but publio entities lika universitios ard norprofit groups hm
bagun dewaloping thair owni IP ss wall as initisting opan souns
projeots. With the amount of genetivally modified orops soaring,
IP nights ara the seeds for an evar-more-bourtiful harvest.

- Themas Hoydsn

THINK LOCALLY, MARKET GLOBALLY

iCrops that looal farmers hava hervastad for milennio somotimes

Aum out i have global eppasl. Thet's wikn corporse musde

oS I bo piakant ke iratis @nd teke thelr product bo rew mer s,
CADF B COUNTRY [we | PATENTHILOER
Taf traidassl Locally, used fo Sall srnd Crop
voraal grai] mn::n ra ifai- Improvernant B
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THE GROWTH OF GOLDENRICE

Part open source agrizulbure, part savwy liKensing, GoldenFlos s an
attampt bo Lea genatic i pravant
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STREAMING
MEDIA

THE GROWTH OF P2P

Thousends of benabyies sesp through 2P nebworks every manih.
Whike It's mosty musk, video and Imisges (ves, pornl ere surging.

P

WRASF IS & T

HAAZH JI

THE CORPORATE MEDIA MONEY MACHI

WO dwids, Ehana ara IS inravenus = Smks aach vaar in tha IFwar.

‘ ;ilflﬁ IJ"I"iI.'lII

[e] ] l
MISIC
$314 billion $212 billion

Yo O P T

I thiie LIS, commtinusd st ensions Ertisir’s St ot

=
of copyTignt protection fave put 5y Anna provides 14 veers W-VRE 1R 2 LS suthons, 28 yars whh option for g th_
the squesze on the publis domaln.  —  And & T4year soansion a with optional Iwurrwnml Td-yoar soransion
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T
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Sauscar: Aasceirien of Runsarch Ui sa:SigTharapagra: Crasive Commera: Jan Groap: Fake
Fricesstarhounslopy’ Grbarainmant snd Macis Fractics; Kalnas Sinnpl, Unvesty of Marh Ciralne i Chapsd HE

Tha grest global shipping lanas for bladk markst content am the
F2p itw:-rkl. I-'lln-lﬁ:i.gg teahnokogiss — combined with ohesp
bumars — have produccd & lawlass rona whans notiors of copyright
den't apply. After all, what's tha RIAA to & brosdband- bolstered
Shokira fan in Korsa?

Tha result is & war ever who controls our ouhure’s oolleotive body
of ickess. Think: Within hours o iara at Grauman’s Chirese
Theaier in Los Angales, & $100 million movie will ba sold for 230 farint
—shout & dollar - in sn opan-sir markat in Budspast. This blsck msrkat,

THE TOP 10 FILE-TRADING NATIONS
Ol courss tha US kads tha wodd In file-trading - It's the rlchest

couniry, too. But Poland, which has only a slivar oftha US's GOF,
Fias & Tull ona-Afth of America’s F2P iraffo.

PERCENT OF BUOBAL ALE-EHARING DIFYHLDADE

FERCENT DPRORIDIGDP

ﬂég

2F;

wuorth maors than 31 billion in Russis slore, bankrolls organioed orima
syndicatos srd tarrerist retworks alika, socording to Intarpol.
Copyright ewners and govermmants ara fighting badk, Gun-t
agants storm Thai CO-stamping plants; subpoanas ssvamp Now
England dormi Babwesan thi sty oopyright sotivists pro-
sa & third oou op wasting mana thi losi
ke, rathink copyright to slkow for tech L
find preotical, sustainable ways to reward those who oreate good
oortant. Will it work? In soma casas, it slraady has. - Joif Howa

THE INSIDE STORY OF THE ALE-SHARING UNIVERSE

Think file-sharing 15 all about Individusl corsumens Apping COs
onto Kazeat Think agaln. Thers's @ world of exlusive F2P shes
it rafie i bop-gua iy manchandisa direst rom industry nsdans.

CopyTigt Act providas Copyright Act axtended to

Copyright broadened 1o

miusk e otfar wearks: profeciian saendad 1o He of

Dbkl zar, Harvard Gusinans Schaak

ransaval extanded bo 28 vears.  ——  Ehe auihar plus B0 vears.

RIFFING GROUFE
Incustry renegades
‘who maka Ilaht
coplas erd drop

P2F woosysbam.

TOF SITES

Abowtt 30 small,
protachad serers
thet ot newr
conent end “ruke™
poor-qualiy ks

DLUNAPE
Largar and kess

oilo: membarship
Is by Invka only.

Fles hk FTF siog,
Usansts, and RCx
Tha original e
has mubipiled
sponerdally.

Thea P2F masses

- Kazag, Morphous,
Grutsiia et al.
Epoot and
malwara sep In

THE GREY ALBUM

D Cangar Mauss
Aihum and
. Thia rasult
Afum, @ mashup
biogosphara and
Alo-sharing nebvaarks lka on Aslan flu.
Hera's tha peth of @ musioal somsgion.

After 24 waeks,
g | Danger Mouss
Tinishas album.

Madla aovarage
plaks up; fllas hit

ANOTHER PATH: CREATIVE COMMONS

Craziiva Commons sims bo raplaca tha “al
rights resarved” natlon of oopyrisht with o
-l resanyed” a?proin:h.omrlng
lewrsas for reproducton In all maedla.

WER SITES BTN

TAL 6 LICEMEEE: 1.4 HILLID

Freampting all pravious law, =" Copyright renawal mada Sarvy Bono Act situnds

atometi, dramativally
—  axialing the publio domain ——  author plus 70 vears.

7 probection ba (ifa of ihe

*Turstian of svarigs camyipht.




Tha modern pharmasautisl industry is built on & simpls farmuls. Patants
equsl tamporary monopolies equsl big profits equal resssrch for row
drugs. But then i

MEDICINE

idantally, srs most in
2 o, advarcas in gerwtio
madical map. DA may trumip IR - Stusrt Luman

+ THE R&D ARMS RACE <+ WHERE DRUGS COME FROM (AND GO TO)

Uimiil 1585, ihe Natkoral Instuiss of Healih st the pace for LIS nly wasiam Europa exporis mora dnags than H imports:
R&D funding. Thesa dayve, big phamosstical companies do. avery cthar region s o net Imporier. Bt Ehewaakhlar pars
ol ihe plunat daal In for bigger dolar amounisthan the poor,

-1

WESTERN EURLPE QCERNIA
] @isiien  [E Esabino F] s miien  [E] ME1miton

EILLIHE|

L e EAETERN AEWA HOATH AMERIL
&“&"a\"a\“a"aH"J‘-a“-a”'&N’Td“-F-.@ ] stibitien ] B4 billioa ] 52 biltion ﬂ‘n
 HIHTOTALEUDGET

< WHO OWNS THE HUMAN GENOME

PRbaimls of humen ganss ana the new Stodk In rada far
medoal rasgarch Mot surprsngly tha US owns tha lon's
shem. &rcund ihe world, more than half a heid pivaisdy

B FRTET DWMERS

'WEETERN AZLA
Pl e niitos [ 012 mllios s itin ] 541 miltios

[ENTRAL AMERICA EOUTH AMERICA
Pl Samiitos [ $¥nilien st itin ] sHEmiinn

EEHE PATENTE || G0 1050
sHHEaBEHEE

EASTERH ELROPE
Faito ] FE7 miles

Einca NIH put s Fubked srchive onling, abstracis of aimest al
medcal rasaarch have boen free. Tha word ks ok, worldwida,

]

PLUEMED SEARCHES
W LLIORE

PREVALID HEAUW 5 FRMACHL g

== THE JOURMNEY OF AN AIDS DRUG

How does & big-budget HIY drug become & chaep ganeric?
With halp Trom pirsle marafachrers, despenata govamimants,
und banwvolent ronprofhs.

Resgear chers atlAF Bocham nemiaional
In Conaio vt lamividne, o revorsa
rans eripriasa |ablbkor.

GanoamHhKIg, hased in the UK,
Tioanses tha tru as E v (2003 net
ol b 5519 nilin.

Thedmg bs saki tirughaut e fevelopad
worli, Inelud ing tha U for 59,000 ppy | por
et o yiarl

Ermiar s ganeries Fhams conpanies

In el ared ThaRand reansa-anginaar
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Design Project
Harper’s Index

1. select one or two of the facts on this month’s Index
2. create a graphic interpretation of the information

3. adhere to Tufte’s principles of graphical display

{show the data, tell the truth, help the viewer think about the information
rather than the design, encourage the eye to compare the data, make
large data sets coherent}




Daily Colorado Field Hand Wages

@ prisoner

@ prison

Amount that a Colorado state prisoner is paid to work a day as a field hand at a local farm: 60¢

Amount the prisons are paid by farmers for each inmate's daily work: $77.20



Percentage of West Virginia Public School using Dance Dance Revolution in BE. classes

Percentage of West Virginia public schools that will use the video game
Dance Dance Revolution in PE. classes next year: 100




Number of Children in Mississippi and Louisiana named Katrina
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Percentage change in the number of Louisiana and Mississippi newborns
named Katrina in the year after the hurricane: +153
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