Visual Analytics
Fundamentals

Creating Compelling Data
Narratives with Tableau

Lindy Ryan

vvAddison-Wesley

Boston ¢ Columbus ¢ New York ¢ San Francisco ¢« Amsterdam o
Cape Town ¢ Dubai ¢ London ¢ Madrid * Milan ¢ Munich e
Paris « Montreal * Toronto ¢ Delhi * Mexico City * Sdo Paulo ¢

Sydney * Hong Kong ¢ Seoul * Singapore ¢ Taipei ¢ Tokyo



Contents

Preface . . . ... ... xiv
Acknowledgments .. ............. e XXVi
AbouttheAuthor .. ..... ... ... ......... XXVii
1 Welcome to Visual Analytics . . . .. 1
AVisual Revolution .. ... ... .. 2

The Evolution from Data Visualization to

Visual Data Storytelling . ... .. ... .. 7
A Brief Look at the State of the Industry . 9
From Visual to Story: Bridging the Gap . . . 1
Summary . ... . ... 16
2 The Power of Visual Analytics. . . . . . 7
The Science of Storytelling. . ... . .. .. 18
The Brain on Stories . e 19
The Humanon Stories. ... . . 21
The Power of Stories . . . . .. .. .. C 23
The Classic Visualization Example . .. . 24
Using Small Personal Data for Big Stories. . 26
The Two-or-Four Season Debate . . . . . . .. 30
Napoleon's March L 32
Stories Outside of the Box o 34
Summary . .. ... : oo 35
3 Getting Started with Tableau . . . . .. 37
Using Tableau L e 38
Why Tableau? o o 39
The Tableau Product Portfolio L 42
Tableau Desktop . . o 43
Tableau Server . . v 43
Tableau Cloud o . . . 44

Tableau Prep . . . . 44



GettingStarted . . ... .. ...
Installing Tableau Desktop . . .. . .... ... ... .. ...
ConnectingtoData .. ... . o

ConnectingtoTables . . . . .. e

LiveVersusExtract . . . ... ... ... ... .. ...

Connecting to Multiple Tables with Relationships and Joins . . . .
Adding and Replacing DataSources. . . ... ... .. ... .
Basic Data Prep with Data Interpreter . . ... . ... . ...
Navigating the Tableau Interface. . . . .. e o

Menusand Toolbar. . . .. .. .. IR

DataPane. ... .. P
ShelvesandCards . .. . ... .. T

Legends. . ... .. ... ...... e

Understanding Dimensions and Measures. . . . ... ...

Dimensions. .. . . ... . ..., ... R
Measures . . . . . ... ... .. L
Continuous and Discrete . . . . . . . L

summary . ...

Keeping Visual Analyticsin Context. . . .. . ... ..

ContextinAction. . . .. . ... ... .. . .....
Harry Potter: Hero or Menace?. . .
Ensuring Relevant Context .
Exploratory Versus Explanatory Analysis .
Structuring Visual Analytic Stories
Story Plot
Story Genre. . .
Audience Analysis for Storytelling . . .
Who
What
Why.
How

Summary .. .. ...

44
45
46
46
48
51

55
57
58

. 59

60

. 60

60
61
61

. 61

61
62

. 65
. 66

67
69

.73

74
75

. 76

77
77
77
78

. 80



Fundamental Data Visualizations . .. . ... ... . ... 81

TheBarChart . ... .. ... .. . ... ... ... .. ... .. 83
TableauHow-To:BarChart . . .. ... .. ... ... ... .. ...84
The lineChart. . .. ... .. ... .. .. ... 88
Tableau How-To:LineChart . . .. ... ... ... S 1|
Pie and DoughnutCharts. . . . ... ... ... ... .. .... 91
Tableau How-To: Pie and Doughnut Charts . .. .. ... ... .. 93
TheScatterPlot. ... .. ... . ........ ... .. .. .. 98
Tableau How-To: ScatterPlots . . . ... ... . . ..... .... 98
The Packed Bubble Chart. . . .. .......... ... .... 102
Tableau How-To: Packed Bubble Charts. . . . .. ... ... .. . 103
TheTreeMap . . . . ... ... . 106
Tableau How-To: TreeMaps . .. .. ....... .. ... .. .. 107
TheHeatMap . . .. .. ... . ... .. .. ... ... .. .. 109
Tableau How-To:HeatMaps .. ... .... .. ... ... 10
SUMMArY . . . e e 112
FundamentalMaps . . ... ... ... ......... 13
Connecting to GeographicData . ... ....... ... ... 116
Assigning GeographicRoles. . . .. ... ... ... .. ... .. -7
Creating Geographic Hierarchies. . . .. .. ... .. .. .o 120
Proportional SymbolMaps. . . ... ... .. .. A 123
ChoroplethMap. ... ... ... ... .27
SUMMATY . o o e e e e 132
Design Tips for Curating Visual Analytics. . . .. .. .. 133
Visual Design BuildingBlocks . . . .. ....... ... ... 136
Color. ... . 138
Sequentiat Color . .. .. .. e 139
DivergingColor . ... ... ... ... ..o 140
CategoricalColor . . .. ... .. ... ... 143
ColorEffects ... . .. ... ... 145
0pacity .. . 146
Mark Borders. . . . ... . .. e 147

Mark Halos . . . . . . 147



Pre-attentiveColors . .. .. .. ... .. .. . ... . ... .. .. 148

Important Color Considerations . . ... ... ... ... .. . 150
TheTruth AboutRedand Green . .. .. ... ... .. ... .. 151
Lines. . ... ... 153
Formatting Grid Lines, Zero Lines, and Drop Lines. . . . . ... .. .. 156
FormattingBorders . . ... .. ... ... ... ... ... .. ... ..160
Formatting, Shading,andBanding. . . . ... ... ... .. .. 163
Shapes. . .. .. ... 168
ShapeMarksCard. . .. .. ...... ... ... .. L. 168
CustomShapes . . .. .. .. ... . 169
SUMMArY . . .o 173

Structuring Analytics for Storytelling: Prep,

Dashboards,andStories . . . ............. ... .. 175
Basic Data Prep in Tableau: Data Interpreter. . . . . . . . .. .. 176
Data Interpreterin Action. . . B 177
Handling NulisinTableau. . . ... .. . .. . ....... ..179
Pivoting Data from WidetoTalt . . . ... .. ... .. ... ... . . 182
A Note on Preparing Survey Data for Visual Analysis . . ... .. 186
Storyboarding Your Visual Analytics. . . .. . ... ... . 188
Understanding Storiesin Tableau . .. ... .. .. ... ... .. .. 189
The StoryboardingProcess. .. ...... .. . .. ... . 198
SUMmMary . . . 200
Beyond Fundamentals: Advanced Visualizations. . . . 201
Timelines. ... ... ... ... ... o 202
Bar-in-BarCharts . .. ......... ... S 210
Likert-Scale Visualizations .. . ... . ... ... .. 213
A 100% Stacked Bar Chart o o 214
Divergent Stacked Bar Chart e 216
LollipopCharts . . .. ... e 226
Labeled Lollipops . .. .. . .. ... ... .... ...230
WordClouds. .. .. .. ... ... . 231

Summary. . . .. o e 234



10 ClosingThoughts .. ... ... .. ......... .. .

Five Steps to Visual Data Storytelling . . . .. ... .

Step 1. Find Data That Supports Your Story . . . . .. ..

Step 2. Layer Information for Understanding . . . . . .

Step 3.DesigntoReveal . . .... ... ...

Step 4. Beware the FalseReveal . ... ... . ... . .. ..

Step 5. Tell It Fast

The Important Roleof Feedback . . . .. ....... ... .. ..

Ongoing Learning

Teach Yourself: External Resources. . . . ... .... . ....

Companion MaterialstoThisText . .. ... ... ... .. ....

........................



