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Calculations

Relative Strengths

Pattern Recognition
Creativity
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“Interocularity”
(attributed to John Tukey)
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Epidemiologists’ Forest Plot = Tukey’s“Box Plot”

© 2012 Lippincott Williams & Wilkins 

Forest plot summary of HIV-1 incidence rate estimates per heterosexual partnership for antiretroviral therapy-stratified studies, with 95% confidence intervals. 
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“Box Plot”

added to static display: data about time dimension and groupings for each of multiple trials

plot from Udomprasert et al. 2013
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COMPLETE Perseus 
Outflow Candidates

Arce et al. 2010; inset based on Offner et al. 2011

“Box Plot?”
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Data • Dimensions • Display

Linked Views

...a tribute to John Tukey
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Data • Dimensions • Display

Linked Views

...a tribute to John Tukey
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Data • Dimensions • Display

Linked Views

www.princeton.edu/~rvdb/JAVA/election2004/Robert J. Vanderbei

Data • Dimensions • Display
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Data • Dimensions • Display

Linked Views
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Linked Views
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Reproduced from Visual and Statistical Thinking, ©E.R. Tu#e 1997, based on Snow’s drawing  
re: 1854 London cholera epidemic.

Epidemiology 
(in 1854)
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Epidemiology 
(in 1854)

Reproduced from Visual and Statistical Thinking, ©E.R. Tu#e 1997, based on Snow’s drawing  
re: 1854 London cholera epidemic.

Displaying
“high-dimensional” data

with 

“multi-functioning 
graphical elements”
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Snow couldn’t “interact” with the map but we should be able to, 
with the right data linkages, and choice of dimensions & display.
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http://www.guardian.co.uk/news/datablog/interactive/2013/mar/15/cholera-map-john-snow-recreated
http://www.guardian.co.uk/news/datablog/interactive/2013/mar/15/cholera-map-john-snow-recreated


What about 
time?

(these plots are not 
linked to spatial 

information--but they 
should be!)

Reproduced from Visual and Statistical Thinking, ©E.R. Tu#e 1997, based on Snow’s data.Note: Baby Lewis (index case) got sick on 28 August.
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3D

2D

Data Abstraction

Statistics
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“Linked Views”
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“Linked Views”: DataDesk (est. 1986)
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1970 1980 1990 2000 2010

PRIM-9 
PRIM-H

XGobi

John Tukey’s Legacy 

GGobi
RGGobi
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Glue collaboration: Beaumont, Borkin, Goodman, Pfister, Robitaille

What is glue? 

[the film!]
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http://vimeo.com/53378575
http://vimeo.com/53378575


Glue collaboration: Beaumont, Borkin, Goodman, Pfister, Robitaille

What is glue? 
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Epidemiology, in Glue (used as a “linked view”GIS) 

video courtesy Chris Beaumont, Glue lead
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1983 2011 2012

The Classic Modern “How-to” Case Studies
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A story about “conventions” 
re: Physical Scientists & Education Researchers, excerpted from “Visual Strategies,” by Frankel & DePace.
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Amazon Reviewer (“Ursiform”) says:
“Some of the case studies, unfortunately, 
impressed me less. They often involve very 
intricate structures, with graphical solutions 
that evolved over months. Most of these will not 
be helpful to average (i.e., well above average) 
person trying to clearly explain a complex 
technical point. It's not that they aren't 
impressive. But you don't learn to paint by 
having someone put a Raphael in front of you.”
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http://www.amazon.com/Visual-Strategies-Practical-Scientists-Engineers/product-reviews/0300176449
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original figure: Belanger et al. 2013, Epidemiology

Small multiples (good!), confusing line styles (bad!)
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NO2 (ppb, log scale)
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Data • Dimensions • Display

Linked Views

But, more deeply, think about...
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Harvard
EMR19

“Project Set 2” 
Analysis of 1854 
London Cholera 
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(with “Igor”)

20

18

16

14

12

10

8

6

4

2018161412108

0
1

2
3

4

5

6

7
8

9
10

1112

 Death
 

 Pump N

Thursday, June 20, 2013



Direction? 
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Movie, slider, or small multiples?
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Movie, slider, or small multiples?
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Numbers
of The Art 

Elliott et al., Epideimiology 2013
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Abstract #: 225
VISIONARY EPIDEMIOLOGY: TOWARDS BETTER GRAPHICAL PRESENTATION OF DATA. Jay Kaufman*, Allen Wilcox, 
(McGill University, Montreal QC CANADA)
Epidemiologists publish papers that rely on data, and graphical display of data is the most effective and compelling format 
for conveying this information. When graphs are properly conceived and artfully executed they appear simple and 
straightforward: data made into pictures. But such clarity seldom comes without effort, and a brief perusal of our journals 
suggests that far too few epidemiologists make this effort. Why does graphical practice in our field lag so far behind that 
seen in many other disciplines? Epidemiologists generally receive no formal training in this crucial area of scientific 
communication, and the results of this neglect can range from comic to catastrophic. For graphs to convey useful (and not 
misleading) information, the analyst must start with a clear understanding of the message to be conveyed, select data 
economically, and then give close thought to scale, proportion, choice of symbols, and labeling. Furthermore, there are no 
standard conventions for conveying complex epidemiologic concepts such as interaction or changes over time. The 
purpose of this symposium is to provide practical guidelines to epidemiologists in conveying their data and results visually, 
pointing out common pitfalls and suggesting criteria for assessing graphical displays.

Intro and preliminary presentation of the issues: Jay Kaufman and Allen Wilcox

Pictures at an exhibition: Sixteen visual conversations about one thing - Howard Wainer, PhD

The Visual Display of Information: The Art of Numbers - Alyssa Goodman, PhD
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