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Visual Thinking

- Data Visualization for Actuaries and Data Scientists
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Apple Sells More iPhones Each Day Than There Are Babies Born

Image Source: Technobuffalo.com

Data never sleeps

How Much Data is Generated Every Minute?

Image Source: www.domo.com 5
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Data Visualization is Everywhere

Image Source: newyorktimes.com; Pew Research Center ; Christian Zibreg
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Who suffers most from travel stress?

Tells A Compelling Story

Image Source: Carlson Wagonlit Travel Solutions Grp, Travel Stress Index Research (2013)

“The greatest value of a picture is when it forces us to notice 
what we never expected to see.”   

– John Tukey

What is a Good Chart?
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Is this a Good Chart?
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The Good Charts Matrix

What is a Good Chart?

Design 
Execution

Contextual 
Awareness:
What, Who, WhereLow High

Poor

Excellent

Good Charts

Image Source: Good Charts by Scott Berinato

Exploratory

Data-Driven

Declarative

Conceptual
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1. Is the information conceptual or data-driven?

2. Am I declaring something or exploring something?

4 Types of Visualization – 2 Questions

Visual 
Discovery

Everyday
Dataviz

Idea 
Generation

Idea 
Illustration

Image Source: Good Charts by Scott Berinato

Exploratory

Data-Driven

Declarative

Conceptual

Idea Illustration Everyday Dataviz

Visual DiscoveryIdea Generation
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Users

Marketing

Managers

Actuaries
Data Scientists

Consultants
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Time Management

Focus

Exploratory

Data-Driven

Declarative

Conceptual

Idea Illustration Everyday Dataviz

Visual DiscoveryIdea Generation

New Insights
Ideas 

Not form

Make idea pop
Keep it simple

Know the audience
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Skills

Exploratory

Data-Driven

Declarative

Conceptual

Idea Illustration Everyday Dataviz

Visual DiscoveryIdea Generation

Image Source: Alison Engel, Arabian Gazette, data-mining.philippe-Fournier-viger.com

Design
Storytelling

Editing

Facilitating
Brainstorming

Programming
Data Mining
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Media

Exploratory

Data-Driven

Declarative

Conceptual

Idea Illustration Everyday Dataviz

Visual DiscoveryIdea Generation

Image Source: gamestorming.com, sg.carousell.com



10/28/2019

6

How to Create a Successful Visualization

16

• 4-Step Visualization Framework

• Best Practice at Consulting Firms

• Overview of Visualization Tools

• Interactive Visualizations

17

How to Create a Successful Visualization?

18

4-Step Visualization Framework

Context Sketch Prototype Refine
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Questions:

• What is the issue?

• What am I trying to say?

• Why?

Actions:

• Discuss with clients

• Brainstorm

• Notes with keywords

• Revisit

19

Context Context Sketch Prototype Refine

Key Words:

• Before/after

• Compare

• Contrast

• Trend

• Over time

Match keywords to approaches and start sketching

Sketch - Comparison Context Sketch Prototype Refine

Bars Lines

Multi                  Mono

#Customers

Slope Small Multiples

Key Words:

• Distributed

• Spread

• Scattered

• Bumps

21

Distribution Context Sketch Prototype Refine

Image Source: chartio.com, datavizcatalogue.com

Violin PlotScatter Plot Boxplot Sparklines

Histogram
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Sparklines

Source: https://www.goodly.co.in/sparklines-in-excel/ 22

Context Sketch Prototype Refine

Columns Win/LossProfit 2014 2015 2016 2017 2018 Sparklines

Jan 632 -61 302 493 276

Feb 504 342 264 301 780

Mar 355 795 518 352 964

Apr 864 714 236 554 985

May 789 830 784 410 499

Jun 592 412 428 929 279

Jul 906 322 240 546 -23

Aug 270 697 329 791 777

Sep 914 657 967 672 663

Oct 938 406 810 870 460

Nov 527 233 328 276 251

Dec 403 899 696 456 713

Key Words:

• Components

• Makes up

• Parts

• Percentage

• Proportion
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Composition

Pie Stacked Bar

Context Sketch Prototype Refine

Stacked AreaUnit Tree Map

Key Words:

• Hierarchy

• If/then

• Network

• Organize

• Paths
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Relationship

Flow Chart Maps

Hierarchies Networks

Context Sketch Prototype Refine

https://www.goodly.co.in/sparklines-in-excel/
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Chart Type Summary

Bars Lines Slope Small 
Multiples

Hierarchies

Pie

Stacked Bar

Stacked Area

Unit

Tree Map

Histogram Violin
Plot

Scatter
Plot

Boxplot Spark
-lines

What would you 
like to show?

Distribution

Comparison

Relationship Composition

Flow Chart

Maps

Networks

http://www.ggplot2-exts.org
https://github.com/microsoft/SandDance

Context Sketch Prototype Refine

26

Create initial plots using desired tools

Prototype Context Sketch Prototype Refine

Before

After

27

4 Steps

Visualization Framework

Context Sketch Prototype Refine

http://www.ggplot2-exts.org/
https://github.com/microsoft/SandDance
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The Silhouette Test

Simple & Distinctive Context Sketch Prototype Refine

28

In animation, a common feature of the best characters designs is their ability to 
be identified by silhouette. This derives from two primary features: simplicity 
and distinctiveness.

Start with a Story

Simple & Distinctive Context Sketch Prototype Refine

Use the most basic design elements of your visual (shape, scaling, positioning, 
white space) to clearly communicate your story. 29

Context is Key

Clear & Concise Context Sketch Prototype Refine

Use axis labels, titles, legends and other text to clearly communicate necessary 
information. Clearly establish context so that necessary details are easily available. 30
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Do you really need those gridlines?

Precision & Pertinence Context Sketch Prototype Refine

Include a level of detail necessary to the information being communicated. 
Some visuals are required to offer more precision than others. 31

The Devil is in the Details

Anticipate & Answer Context Sketch Prototype Refine

Auto
+ 2.5 %

Auto
+ 3.0 %

Auto
- 2.5%

Home
+ 3.0 %

Home
- 0.5%

Home
- 8.0%

Auto
- 2.0%

Add relevant details if they help tell your story. Anticipate questions from the 
audience and try to provide them directly in the visual. 32

Rate Changes

Form and Function Collide 

Color & Contrast Context Sketch Prototype Refine

Auto
+ 2.5 %

Auto
+ 3.0 %

Auto
- 2.5%

Home
+ 3.0 %

Home
- 0.5%

Home
- 8.0%

Auto
- 2.0%

Use color and contrast to add visual clarity to your visual. Visually pleasing 
aesthetics will also increase audience engagement with the visual. 33

Rate Changes
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What should I focus on to refine this visual?

Spot Check

A: Axis formatting & scaling B: Density of records is obscured

C: Add additional context D: Modify colors
34

TP – True Positive
TN – True Negative
FP – False Positive
FN – False Negative

|
How to Create a Successful Visualization?

4-Step Visualization Framework

Best Practice at Consulting Firms

Overview of Visualization Tools

Interactive Visualizations

|
Analyzing the “Art of Storytelling”

Adapting Hans Rosling’s method to the ever changing consulting world
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Thought Leadership approval process in Consulting

As consultants, we need to go through a stringent approval of all published 
material to manage risk and protect EY. There are 5 levels of approval:

Technical review 

Actuarial practice review 

Proof-read 

Independence review Legal review

|
The better the questions, the better the answers

Always keep in mind:
• Know your audience
• Be clear on the goal
• You need a compelling story

While crafting the message:
• Begin with a question
• Find appropriate techniques to display data
• Define what needs to be highlighted

Reader Driven
Extensive 
Understanding

Author Driven
Limited
Speed and Decision

Executive Analyst

Communication Style
Interaction
Outcome

|
How to Create a Successful Visualization?

4-Step Visualization Framework

Best Practice at Consulting Firms

Overview of Visualization Tools

Interactive Visualizations
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Statistical analytics Visual analytics

When should
it be 

considered?

▪ Significant data preparation

▪ Specialized analysis approach needed 
(e.g. statistical modeling) 

▪ Ad-hoc analysis

▪ Flexibility and speed of analysis is 
important

Pros
▪ Solutions are fully customizable

▪ Can connect to most data repositories

▪ Easy-to-use by business owners

▪ Out of the box visualization capability

Cons

▪ Substantial coding 

▪ Customizable entails longer change
cycles

▪ Data volume is constrained 

▪ Tools do not come with pre-package 
solutions unlike Traditional BI

Statistical analytics vs. Visual analytics

|
Visual analytics: Tableau vs Spotfire

|
Visual analytics: Comparison of features

Assessment Key:
Basic              Average                 Good         Excellent



10/28/2019

15

• 4-Step Visualization Framework

• Best Practice at Consulting Firms

• Overview of Visualization Tools

• Interactive Visualizations

43

How to Create a Successful Visualization?

Letting the Visuals Speak for Themselves

Incorporating Narrative Visually

Blah blah blah blah relevant 
context blah blah blah blah 
important takeaways blah 
blah blah blah blah  caveats 
and warnings blah blah blah 
blah blah blah blah self
aggrandizing bragging blah 
blah blah data sourcing blah 
blah blah

Typically, relevant 
context and details 
are provided in 
person…

44

Letting the Visuals Speak for Themselves

Incorporating Narrative Visually

Important Report

Blah blah blah blah relevant context blah blah 
blah blah important takeaways blah blah blah 
blah

Blah blah  caveats and warnings blah blah blah 
blah blah blah blah self aggrandizing bragging
blah blah blah data sourcing blah blah blah

… or provided in text 
by documentation or 
a report narrative.

45
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Letting the Visuals Speak for Themselves

Incorporating Narrative Visually

Left on its own in an 
interactive tool, 
however, the visual 
must now speak for 
itself…

I, uh…, something 
something context?

46

Letting the Visuals Speak for Themselves

Incorporating Narrative Visually

… so all relevant 
context, takeaways, 
and narrative must be 
included directly.

Policy Metrics by Segment
Massachusetts Policy Year 2019

Relevant context, 
important takeaways, 
caveats and warnings,
data sourcing!

47

Post the Warning Signs

Communicating Limitations

Users not as familiar with the data may not realize if a bucket 
doesn’t have enough data for significant results.

Policy Metrics by Segment
Massachusetts Policy Year 2019

48
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Post the Warning Signs

Communicating Limitations

Warn users in cases of data limitations and/or cases of 
insignificant data.

Policy Metrics by Segment
Massachusetts Policy Year 2019

Warning: Some segments may not have enough records for significance 

49

No Filter

Taking Off the Blinders

Communicating Limitations

Policy Metrics by Segment
Massachusetts Policy Year 2019

User applied filters are particularly susceptible to 
resulting in insignificant data buckets.

50

Taking Off the Blinders

Communicating Limitations

Policy Metrics by Segment
Massachusetts Policy Year 2019 

November Only

Filter Applied

Automatic axes allow the visual to look good in all 
situations, but may obscure a lack of data in these cases…

51
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Taking Off the Blinders

Communicating Limitations

Policy Metrics by Segment
Massachusetts

Filter Applied

… while a permanent axis will better highlight low data 
quality. 

Policy Year 2019 
November Only

52

Visually Convey Interactive Elements

Visual Design Language of Interaction

Users should be able to identify interactive elements visually. 
Hover-over color changes encourage clicking for example.

53

Cause-and-Effect of  Clicking

Visual Design Language of Interaction

When an interactive element is clicked, the effect should be 
immediately clear and evident…

54
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Cause-and-Effect of  Clicking

Visual Design Language of Interaction

… otherwise the result may not associate clearly with the cause 
(clicking) and may cause a more difficult learning curve.

55
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One Page Summary - Give Data a Voice!

Exploratory

Data-Driven

Declarative

Con-
ceptual

Visual 
Discovery

Everyday
Dataviz

Idea 
Generation

Idea 
Illustration

Good Chart
• Design principles
• Context is key

Four Types of 
Visualizations
• Let’s obsess about 

ideas not tools

Context Sketch
Proto-
type

Refine

• Comparison
• Composition
• Distribution
• Relationship

• What is the 
right 
question?

• Why is it 
important?

• Discuss w 
clients

• Brainstorm
• Notes w 

key words

• Initial plot • The Silhouette Test
• Simple & Distinctive
• Clear & Concise
• Precision & Pertinence
• Anticipate & Answer
• Color & Contrast

Best Practice at Consulting 
Firms
• Hans Rosling’s method
• Approval process
• Know your audience

Visualization Tools
• Statistical Analytics vs 

Visual Analytics
• Tableau vs Spotfire 

Interactive 
Visualizations
• Incorporating narrative 

visually
• Communicating 

limitations
• Visual design language 

of interaction

Recommended Reading 
List
• Good Charts by Scott 

Berinato
• Now You See It by 

Stephen Few
• The Non-Designer's 

Design Book by Robin 
Williams

Final Thoughts

57
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Questions?

58


