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Excellence in statistical graphics consists of complex ideas
communicated with clarity, precision, and efficiency.



Excellence in statistical graphics consists of complex ideas
communicated with clarity, precision, and efficiency.

B Graphical displays should:

show the data

induce the viewer to think about the substance

avoid distorting what the data says

present many numbers in small space

make large data sets coherent

encourage comparison between data

reveal the data at several levels of detall

clear purpose: description, exploration, tabulation or decoration



Graphics reveal data.



Graphics reveal data.
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Anscombe's quartet

They were constructed in 1973 by the statistician Francis Anscombe to demonstrate both
the importance of graphing.

All four sets are identical when examined using simple summary statistics, but vary
considerably when graphed.



Statistical graphics are only as good as what goes into them.



Statistical graphics are only as good as what goes into them.
An ill-specified model cannot be rescued by a graphic. No matter how clever or fancy they are.
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Graphical Excellence =

efficient communication of complex quantitative ideas



 Fundamental Graphical Designs:

— Data Maps

— Time-Series

— Space-time narrative designs
— Relational Graphics



 Fundamental Graphical Designs:

— Data Maps



Data Maps

e Picture- a thousand words
* Only a picture can carry such a volume of data in such a small space



Data Maps

* Picture- a thousand words
* Only a picture can carry such a volume of data in such a small space
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Data Maps

Edmond Halley, 1686
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Data Maps

 Dr. John Shaw, 1854
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Data Maps

e “New Reduction of the Lick Catalog of Galaxies”- Seldner,Siebers, Groth and Peebles




 Fundamental Graphical Designs:

— Time-Series



Time-Series

« "A Note on a Tenth Century Graph”- H. Gray Funkhouser
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Time-Series

o "Plasma Wave Observation Near Jupiter”- Gurnett, Kurth and Scarf
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Time-Series

* New York Weather 1980

NEW YORK CITY'S WEATHER FOR 1980
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Time-Series
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 Fundamental Graphical Designs:

— Space-time narrative designs



Narrative Graphics of Space and Time

Charles Joseph Minard
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Narrative Graphics of Space and Time

Charles Joseph Minard

@aﬂe cﬁguraﬁue Jes pettes duccestives onbrommes de ' Xowée c,%z.ufdi‘éo daus fa Campague— de <R ussie 812 ~/1813.
Daessiepac M. NMimad ﬂxno]xdem_ Qoumf/' eval 2es Tonts er Chanssie on vebeaite
T ! Hvis Ao 20 Iovendre 1«96:9.
fw Bres 2'f. 5 -i;u'.amra Jowsftep esenles Tma//fw f. g ded ggm colotics & naison ' M‘rm-ﬁwwm-&mmed; ils dowi— 2e ?f«d conild om. Fravers » MOSCOU
qed g&uw. fb/rouﬂe, Je'aigwa-,fa /gnmmw,quijzu&mu_zm.. cX»mu/} fe_noir cenacquic e Jottome—s fa/zwdug«mml’é n1wp omt—dewi & dresser fa cante. am‘.éti',fuide’db/ Dgl.,
3awyfuouumged 2e. ML 57)16(:1! dr_c.}%u}', dz,c%l&ﬂdﬂc; dr,c%ﬂﬂlﬁf‘q’l/ etfe jounnal iuedi—rde Jaco[{; P‘Fymmhl'amm'pa@fw S 28 Oclobee .
,ﬁroucmimabW(}ugw&;ﬂ‘wifofwahumﬁauzh,e'am&?ci‘u@éwmé1%&a cozpd Bw@mgeiu;m-u—ﬂu JMarichal D ‘-«1';4'/ aienicte. detachis swe NGusk. g
e INobiforw u/om-vudm_ww Ouscha e M&,wmﬁwﬂow wanche a»eo/f" 9 H
22.000 g
4 Cloubokoe
_ g g %
imer i g
\F/LE\ £ ¥
Kowno Witha
Smorgoni
E‘ E E 5 o Liowes communcs de France (Curto de M'de Fozensac:)
= | N .
L{ Mokilow
iresie
TABLEAU CRAPHIQUE dela températute en degiés dk Bermamitre do Réaumar s dessons [b zéhw.
Zérole 188"
PR S ——— . L | Pluie 24 8% ';
& ;. —IM Mes 9 115
Lo Nicmen gele W .
750" 1e 28 O —21e 14 9! 1
— 26717 X - -*"’”"::M L =X i 30 g
— 30, le 6 X.
Autag. par Regnier, 8. Pas. 5% Marie S* G%™d Paris.

Irp. Litk. Rognier et Dourdet



Narrative Graphics of Space and Time

Charles Joseph Minard
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Narrative Graphics of Space and Time

Charles Joseph Minard
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Narrative Graphics of Space and Time

Charles Joseph Minard
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Narrative Graphics of Space and Time

“Man and Insects”- |. Hugh Newman
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 Fundamental Graphical Designs:

— Relational Graphics



Relational Graphics

“The Statistical Breviary”- Playfair
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Relational Graphics

Comparing sizes represented with similar form.
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Relational Graphics

"Evaporation rate of water”- J.H. Lambert




Relational Graphics

"Evaporation rate of water”- J.H. Lambert




Relational Graphics

"Evaporation rate of water”- J.H. Lambert




Relational Graphics

"Evaporation rate of water”- J.H. Lambert
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Graphical Excellence is the well-designed presentation of
interesting data- a matter of substance, statistics and design.



Graphical Excellence is the well-designed presentation of
interesting data- a matter of substance, statistics and 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 requires telling the truth about data.



Graphical excellence requires telling the truth about data.



Graphical Integrity—€eadward Tute

Graphical excellence requires telling the truth about data.



Graphical Integrity—€eadward Tute

Misleading graphics
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Graphical Integrity—€eadward Tute

Misleading graphics
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Graphical Integrity—€eadward Tute

Misleading graphics

UNEMPLOYMENT RATE
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Graphical Integrity—€eadward Tute

Misleading graphics
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Graphical Integrity—€eadward Tute

Misleading graphics

Data extracted on: December 12, 2011 (9:50:59 AM)

Labor Force Statistics from the Current Population Survey

Series Id: LNS14000000
Seasonally Adjusted
Series title: {3eas) Unemployment Rate
Labor force status: Unemployvment rate
Type of data: Percent or rate
Age: 16 years and over
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What is Distortion in a Data Graphic?



What is Distortion in a Data Graphic?

A graphic does not distort if the visual representation of data is
consistent with the numerical representation.

Visual representation of data = numerical representation



What is Distortion in a Data Graphic?

Baldwin lllusion




What is Distortion in a Data Graphic?
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Table vs. Graph

Before: Table After: Grable

Total grant spend by London Borough
September 1995 - March 2011
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The power of graphics comes in the display of large data sets.



Two Principles:

- Representation of numbers:

- Clear, detailed and thorough labeling:



First Principle:

size of ef fect shown in graphic

Lie Factor =
size of ef fect in data



First Principle:

size of ef fect shown in graphic

Lie Factor =
sizeof ef fectindata
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First Principle:

. 783
Lie Factor = = - 14,8%
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Design and Data Variation:
show data variation, not design variation
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The Case of Skyrocketing Government Spending:

-New York Times, Feb 1, 1976
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The Case of Skyrocketing Government Spending:

-New York Times, Feb 1, 1976

The Principle: In time-series of money, deflated and standardized units of
monetary measurement are better than nominal units.
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Visual Area and Numerical Measure:

Conclusion: The use of two or three varying dimensions to show one-
dimensional data is a weak and inefficient technique.

The number of information-carrying dimensions should not exceed the number
of dimensions in the data.
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Context is Essential for Graphical Integrity:

Graphics must not quote data out of context.
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Conclusion:

Lying graphics cheapen the graphical art everywhere.

Six Principles of Graphical Integrity :

1. The representation of numbers should be directly proportional to the numerical

guantities represented

Clear, detailed and thorough labeling. Write out explanations and label important events.

Show data variation,

In time-series displays of money, use deﬂated and standardized units of monetary

measurement.

5. The number of information-carrying dimensions, should not exceed the number of
dimensions in the data.

6. Graphics must not quote data out of context.
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Thank you for the attention.
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