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WHY VISUALIZE DATA?

To communicate a story



WHY VISUALIZE DATA?
• Data-generating processes can be complex

• The data only mirrors that complexity

• We can use visualization techniques to represent that complexity in a 
cognitively accessible manner



WHY VISUALIZE DATA?
• Take advantage of our human capability to understand visual patterns 

quickly and, often, intuitively

• Can be a gateway to interpreting what the data is saying



“INSIGHTS”

• Exploration

• Contextual understanding

• Reporting

Data Information Evaluation / Action



EARLY DAYS
• Florence Nightangle

• Message

• Most military deaths caused by 
infection



EARLY DAYS
• John Snow, 1854

• Mapping cholera outbreak in London

• Association with certain wells



EARLY DAYS

Minard, 1869



NUMBERS DON’T TELL THE 

WHOLE STORY



TYPICAL SUMMARIES
• We compare

• averages

• variances

• correlations



SUMMARIES DON’T DIFFERENTIATE
• Anscombe (1973) created this toy 

examples

• Averages of x and y are the same

• Correlation between x and y are the 
same

• Relationships are VERY different
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Same positive correlation 
overall

Negative correlation 
within groups



PICTURES DON’T DIFFERENTIATE

Matejka & Fitzmaurice, 2017

Boxplot Violin plotStrip plot



HOW TO THINK ABOUT DATAVIZ



BEGIN WITH THE CONSUMER IN MIND
• You have a deep understanding of the data you’re presenting

• The person seeing the visualization DOESN’T

• Develop simpler visualizations first which are easier to explain









TELL A STORY

• Make sure the graphic is clear

• Make sure the main point you want to make “pops”



TELL A STORY



TELL A STORY



TELL A STORY



WHAT MAKES A GOOD VISUALIZATION?



WHAT MAKES A BAD VISUALIZATION?

























A MATTER OF PERCEPTION









COLORS







COLOR-VISION DEFICIENCY



PRINCIPLES



DATA-INK RATIO

• Make sure most of the “ink” reflects the data

• within reason



NO MENTAL GYMNASTICS

• Self-sufficiency: The graphic should be self-evident without captions

• Context should be clear (labels, axes, etc)



NO MENTAL GYMNASTICS

• Several small graphs can be better than one complicated graph

• small multiples

• trellis graphs



NO MENTAL GYMNASTICS

• Is a graph really appropriate

• can a table be clearer

• are you doing graphs for graphs’ sake



PRESENTING INFORMATION
• Visualizations need to

• be clear & uncluttered

• make the point

• provide easy access to the underlying data “talking points” and metadata

• allow the consumer to explore a bit and think

• be geared towards what the customer wants



CONSUMER FOCUS
• What is important to the consumer?

• Often not what is important to the producer

• We may have a perfectly clear graphic …

• which is not what the consumer wants

• and not what (s)he needs



CONSUMER FOCUS

“Instead of a version of data science that is 
narrowly focused on researching new statistical 
models or building better data visualizations, a 
design-thinking approach recognizes data scientists 
as creative problem solvers.”


