
� First � Prev � Next � Last � Go Back � Full Screen � Close � Quit

Statistics120
Good and Bad Graphs
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ThePlan

� In this lecturewewill try to set down somebasic rules
for drawing good graphs.

� Wewill do thisby showing that violating the rules
producesbad graphs.

� Later in thecoursewesee that there isasolid
perceptual basis for someof these rules.
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Data Content

� It doesnot makesense to usegraphs to display very
small amountsof data.

� Thehuman brain isquitecapableof grasping one two,
or even threevalues.
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Data Relevance

� Graphsareonly asgood as thedata they display.

� No amount of creativity can produceagood graph from
dubiousdata.
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Auckland City Council: City Scene
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Complexity

� Graphsshould beno morecomplex than thedatawhich
they portray.

� Unnecessary complexity can be introduced by

– irrelevant decoration

– colour

– 3d effects

� Thesearecollectively known as “chartjunk.”

� First � Prev � Next � Last � Go Back � Full Screen � Close � Quit

AgeStructureof College
Enrolment (1972-1976)

Thisgraph presents � vevalues. It
usessix colours, unnecessary
perspectiveand asplit axis to do so.

American Education Magazine.
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ShareResults

Theextradimension used in this
graph hasconfused even theperson
who created it.

TheWashington Post, 1979.

� First � Prev � Next � Last � Go Back � Full Screen � Close � Quit

1972 1973 1974 1975 1976 1977

Earnings Per Share and Dividends

D
ol

la
rs

1.02
1.08

1.16 1.16

1.28
1.34

1.53

1.71
1.63

1.72
1.82

1.7

Earnings
Dividends

� First � Prev � Next � Last � Go Back � Full Screen � Close � Quit

Distor tion

� Graphsshould not provideadistorted pictureof the
values they portray.

� Distortion can beeither deliberateor accidental.

� (Of course, it can beuseful to know how to producea
graph which bends the truth.)

� First � Prev � Next � Last � Go Back � Full Screen � Close � Quit



� First � Prev � Next � Last � Go Back � Full Screen � Close � Quit

Theology

Fine Arts

Music

Medicine

Architecture

Education

Engineering

Law

Science

Commerce

Arts

0 2000 4000 6000 8000

Faculty Size

� First � Prev � Next � Last � Go Back � Full Screen � Close � Quit

Engineering

Theology

Architecture

Commerce

Science

Medicine

Law

Fine Arts

Arts

Music

Education

0 20 40 60 80 100

Percentage of Female Students

� First � Prev � Next � Last � Go Back � Full Screen � Close � Quit

The “ L ieFactor ”

� Ed Tufteof YaleUniversity hasde� ned a “ lie factor” as
ameasureof theamount of distortion in agraph. (Don' t
take this too seriously – i.edon' t learn it for theexam).

� The lie factor isde� ned to be:

LieFactor =
sizeof effect shown in graphic

sizeof effect shown in data

� If the lie factor of agraph isgreater than 1, thegraph is
exaggerating thesizeof theeffect.
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DataEffect =
27:5� 18

18
= 0:53; Graph Effect =

5:3� :6
:6

= 7:83;

LieFactor = 14:8
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Common Sourcesof Distor tion

� Theuseof 3 dimensional “effects” isacommon source
of distortions in graphs.

� Another common source is the inappropriateuseof
linear scaling when using areaor volume to represent
values.
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LieFactor = 9.4
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Is thebottom dollar note roughly half thesizeof the top one?
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DeliberateDistor tion

� Sometimesgraphscontain deliberatedistortions.

� Usually thesearean attempt to hidesome featureof the
data.
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Errors

� Sometimesdistortionsoccur becauseof errors.

� Thiscan bebecause theartist tried to beclever and
sometimesbecause they don' t understand statistics.
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Drawing Good Graphs

� If the “story” is simple, keep it simple.

� If the “story” is complex, make it look simple.

� Tell the truth – don' t distort thedata.


