CONTENTS

PREFACE ...

Chapter 1. INTRODUCTION ... .........cuuuuinnnnnnn...
1.1 The Contentsof theBook ...................

Chapter 2: Principles of Graph Construction ...
Chapter 3: Graphical Methods ..............
Chapter 4: Graphical Perception ............

1.2 The Power of Graphical Data Display ..........
1.3 The Challenge of Graphical Data Display ........

Aerosol Concentrations . ..................

Brain Masses and Body Masses of
Animal Species” . .......... ... .. ... ...,

14 Sourcesand Goals ............. ..

Principles of Graph Construction ...........
Graphical Methods .......... e
Graphical Perception ....................

O N oW W W



X CONTENTS

Chapter 2. PRINCIPLES OF GRAPH CONSTRUCTION ....... 21

2.1 Terminology .. ..cvvvvvvovnannnnnnannns 21

22 Clear Vision .. ..o i ii it 24

2.3 Clear Understanding . .............c.ooonnn 56
2.4 Scales .. ....eienenaiiiainn AR 68

2.5 General Strategy . ..........covueeuereenaooin 89

2.6 A Listing of the Principles of Graph

Construction . ......... ity 100

Chapter 3. GRAPHICAL METHODS ...................... . 103
3.1 General Methods: Logarithms and Residuals ... .. 104

Logarithms ............... ... oiuonnn 104

Log Base 2and Log Basee ................. 106

Graphing Percent Change ................. 111

ReSIAUALS v evveee e ce e 114

The Tukey Sum-Difference Graph ........... 118

3.2 One or More Categories of Measurements of
One Quantitative Variable: Graphing

Distributions .. ... ... i 123
Point Graphs and Histograms .............. 124
Percentile Graphs ........... R 127
Box Graphs ........ ... e 129
Percentile Graphs with Summaries .......... 134 .
Percentile Comparison Graphs ............. 135

3.3 One Quantitative Variable With Labels: i
v DotCharts ........iiiiiiininneenenaennns 144
Ordinary Dot Charts ..................... 144
Two-Way, Grouped, and Multi-Valued
Dot Charts . ... .viinnnneennsnn .. 151
3.4 Two Quantitative Variables .................. 154

Overlap: Logarithms, Residuals, Moving,
Sunflowers, Jittering, and Circles .......... 154

CONTENTS Xi

Box Graphs for Summarizing Distributions
of Repeat Measurements of a

Dependent Variable .................... 163
Strip Summaries Using Box Graphs .......... 166
Smoothing: Lowess ..................... 167
Time Series: Connected, Symbol, Connected '

Symbol, and Vertical Line Graphs ......... 178
Time Series: Seasonal Subseries Graphs ...... 186

An Equally-Spaced Indepgndent Variable
with a Single-Valued Dependent Variable ... 188

Step Function Graphs ........... e 189 -

3.5 Two or More Categories of Measurements of
Two Quantitative Variables: Superposition

and Juxtaposition ..... e 191
Superposed Plotting Symbols . ............. 191
Superposed Curves in Black and White ....... 196
Juxtaposition .............. ... ... ... 198
Color ... ... . . i 205
3.6 Three or More Quantitative Variables ........,. 208
- .Framed-Rectangle Graphs ................. 208
v e Scatterplot Matrices ..................... 210
; A View of the Future: High-Interaction :
Graphical Methods .................... 213
‘r ' 3.7 Statistical Variation ...................... .. 218
g Empirical Distribution of the Data ........... 219
Sample-to-Sample Variation of a Statistic ...... 222
One-Standard-Error Bars . ................. 223
Two-Tiered ErrorBars ............... P 226
Chapter 4. GRAPHICAL PERCEPTION . ................... 229
4.1 Cognitive Tasks and Perceptual Tasks .......... 230
i - 4.2 The Elements of the Paradigm ................ 233
i Elementary Craphical-Perception Tasks ....... 233



Xii - CONTENTS

4.3 Theory and Experimentation

A

4.4 Application of the Paradigm to Data Display

REFERENCES

GRAPH INDEX

TEXT INDEX

Distance . .. it e

Detection . .......oiiiiiiiinnnenaann

Weber'sLaw .........coivivierannnons
StEVENS’ LAW  + v v v oot i s

Angle Judgments ............ ...

The Angle Contamination of Slope

Judgments ........... ...
Experiments in Graphical Perception .......

Summary and Discussion ...............

Slope Judgments: Graphing Rate of Change

Length Judgments: Divided Bar Charts . ...
Angle Judgments: Pie Charts ............
Cognition .............. e
Distance and Detection . ...............-
Detection: Superposed Curves [,
Area ............ B
Density and Length: Statistical Maps ......
Residuals ...........c0uiueecnvnnn
Dot Charts and Bar Charts ..............

SSummation ... ...



