
Beyond 2D. Also: Exploratory Data Analysis
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Data Visualizations
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Multi Dimensional Data
Rating data set of espresso and cafes in San Francisco

Name 
Address

Cross Street
City

Neighborhood
Phone
Hours

Establishment
Rating (Co"ee)

Barista
Savvy

Ambiance
Presentation
Consistency

Espresso Machine

Rating
Aroma
Body

Brightness
Crema
Flavor

Taster Correction
Size

Primary Taste
Co"ee Beans

Cup Manufacturer
Price

Last Update
First Reviewed

ID



Techniques



Example
Coffee Ratings for San Francisco Cafes

Rating (Espresso)
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Data: http://www.co!eeratings.com



Recalling Bertin
Color, Value, Shape

Position N O Q

Size N O Q

Value N O Q

Texture N O

Color N

Orientation N O

Shape N



Color
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Small Multiples + Color
Coffee Ratings for San Francisco Cafes
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Scatterplot Matrix
Car Metrics
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Electoral Maps

2008 2004 2000

1996 1992 1988

Data / Maps from http://uselectionatlas.org

Small multiples along a timeline



Democrats vs Republicans?

Electoral Maps

2008 2004 2000

1996 1992 1988

Data / Maps from http://uselectionatlas.org

Small multiples along a timeline



Democrats vs Republicans?Democrats vs Republicans?

Electoral Maps

2008 2004 2000

1996 1992 1988

Data / Maps from http://uselectionatlas.org

Side note:

color has meaning!

Small multiples along a timeline



Iconic / Realistic representations
Game Controllers





Chernoff’s Faces

• Herman Cherno! (1973)
• Di!erent faces are easy 

for us to recognize/
di!erentiate



Chernoff’s Faces

• Area of face
• Shape of face
• Length of nose
• Location of mouth
• Curve  of smile
• Width of mouth
• Location, separation, 

angle, shape and 
width of eyes

• Location of pupil
• Location, angle, 

width of eyebrows

Decreasing order of perception



Chernoff’s 
Faces



Parallel Coordinates
3 different data points (cars) with 4 variables each

Country Car MPG Weight Horsepower Cylinders

U.S. Buick Estate 
Wagon

Japan Toyota Corona

Sweden Volvo 240 GL

16.9 4.36 155 8

27.5 2.56 95 4

17 3.14 125 6
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Parallel Coordinates
Example

http://exposedata.com/parallel/
Kai Chang

http://exposedata.com/parallel/
http://exposedata.com/parallel/
http://exposedata.com/parallel/
http://exposedata.com/parallel/


Star Glyphs (Spider / Radar chart)
Dimensions along polar coordinate
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Star Glyphs (Spider / Radar chart)
E.g. Political candidate profiles
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loosely based on smartvote.ch. Pro"les are completely random
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Candidate 3

Star Glyphs (Spider / Radar chart)
E.g. Political candidate profiles
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Candidate 3

Star Glyphs (Spider / Radar chart)
As small multiples

Candidate 1 Candidate 2



Axis Composition
Tem

peratureLongitude

Latitude

Example: “The best statistical graphic ever drawn” (Tufte)



Exploratory
Data Analysis



Analysis – Commmunication
A continuum

Communication

Data 
Exploration

Exploratory Explanatory

Analysis



Analysis – Commmunication
A continuum

Exploratory Explanatory



Recap



Lab
R / ggplot2



Next Lecture
Dashboards. Guest lecture by Stephen Few


