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Introduction
There is always a need for better ways to present data
• The key bottle neck is the viewer’s brain
• Reading a table →  Lots of brain work
→ Must mentally decode numbers—usually with more precision than necessary
→ Must read much to identify & label each number with meaning  — much of which 

is superfluous
→ Must assemble all of this information in your head

• Reading a graph: Graphic elements can….
→  transmit a lot of numeric data (at an appropriate level of precision)
→ …require a lot of thought to identify & label each element
→ … still require reading to label element
→ Still must assemble  information in your head

Here:  limit to context of presenting high-level project results 



Goals:
• Interpretable at a glance:  no assembly required

• Comprehensive:  a high level overview of everything

• Reducible:  one can quickly ‘drill down’

• Problems: obvious and identifiable

• Successes: obvious, but not overshadowing problems

• Appropriate level of precision

• Visual, not verbal:  without reading

– compare, contrast, & interpret 

• Geometric:  identify by position, angle & shape, not labels.

• Expandable:   + Uncertainty estimates  + other elements



Defining Metaphors: Traffic light
• Traffic light semiotics

– Red:  Stop, trouble ahead, Failure
– Green:  Go, Safe, Success, 
– Amber:  Caution, Possible Trouble ahead, Mixed Results

• Intuitive
• Flexibly defined criteria for colors
• Can be defined to arbitrary precision
• Different contexts –any criteria can be defined:
ÝHi/Med/Low    ÝGo/Slow/NoGo ÝLikely/Uncertain/Unlikely
ÝLow / Med / Hi    ÝRelax / Walk Discretely / Run Away   
ÝLikely / often enough / Not likely   ÝRare / Often / Common  
ÝAll Normal / Head to the Fallout Shelter /  Duck and Cover
• Problem:  single dimensional



Defining Metaphors: Tolstoy
άIŀǇǇȅ ŦŀƳƛƭƛŜǎ ŀǊŜ ŀƭƭ ŀƭƛƪŜΤ

9ŀŎƘ ǳƴƘŀǇǇȅ ŦŀƳƛƭȅ ƛǎ ǳƴƘŀǇǇȅ ƛƴ ƛǘΩǎ ƻǿƴ ǿŀȅέ

--Leo Tolstoy, Anna Karenina

In a clinical trial: 

Č met the predefined objectives 

for efficacy, safety, etc

Č failed to meet at least 

one of the predefined 

objectives for efficacy, 

safety, etc

Great, we can quit early 

& celebrate for lunch

Which objective?    How many?  

Was it something unexpected?  

Is it inert?  Did subjects get 

sick?  Maybe if we lower the 

dose………..

Č some results are not 

clear, or not quite significant, or 

significant but too small, or thereôs an 
unusual number of side effects, or some 

lab results are kind of high (low)

Which objective?    How many?  

Could it just be bad luck?     Was it something unexpected?  

Is it inert?  Was it underpowered? ………..
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Defining Metaphors: Target

Target  (Aka Bull’s eye)

• On the mark?

• Off the mark?

• Way off the mark?

• Use Traffic light colors 
for simplicity •Multiple shots, one per study attribute



Example:  abc-OhNo

Hypothetic drug program, 
summarizing various 
parameters of interests

What do you see?



Example:  abc-OhNo

Hypothetic drug program, 
summarizing various 
parameters of interests

1. It fails on Efficacy, 
Biomarkers, and Labs

2. Adverse Events are iffy

3. Competitive Niche is iffy

4. Cost and Formulation 
met our objectives

A drug is no better than it’s worse attribute…..



Example:  Multi-Drug Program at a glance



Example: 1 drug, multiple indications



Plot by attributes
Each Axis: drugs (for an indication);  

or Indications (for a drug)



Scoring 

Uses scores from 1 to 9

Some suggestions:

• Colorful scoring

• Subjective scoring

• Objective scoring



Colorful scoring
Instead of scoring {1,…, 9}
Assign colors & refine  → Score:  {G+, G, G-, A+, A, A-, R+, R, R-}

Step 1, initial scoring:
• RAG: Red, Amber, Green 
Step 2, adjust within colors:
• using + or –for stronger/weaker, higher/lower ratings.  
Example:
• Efficacy p<0.05 Č Green (overall)  

● p=0.0001  Č G+       ● p=0.045 Č G-

• 5 team members say Green,    1 says:  Yellow
ČScore as G-

• 3 say Green,   2 say Yellow    Č Score as  Y+
(still have to translate into numbersτeasy  to automate)



Subjective 3-step Scoring

Step 1:

• Best possible score=0

• Worst possible score=10

Step 3:

Adjust up or down within color zones, eg

Barely meet efficacy requirements:  adjust score up= 3

Wildly exceed efficacy expectations, adjust score down = 1

→ Flexibility for team input

• Each team member scores independently, average the result

• Reach a color consensus, adjust up or down

Step 2:

Meets objectives (green) Č 2

Fails (NoGo, red)     Č8

Problems (yellow)     Č 5

Subjective:  0 to 10,   anchored at Red, Amber, Green



Objective Scoring
Still:  0 to 10

Map results to score value so that:

• 0 to 3.5 is green     ■ 3.5 to 6.5 is yellow    ■ 6.5 to 10 
is red

• Interpolate between anchors

• Eg, 
– P-value=0.0499          → Efficacy score = 3.49

– All AE’s at placebo rate (within 95% CI on odds ratio) 

→ score=1

– 95% certainty of Pr{SAE} <0.001  → score = 2  (?)

– Expected ROI = 1  → score = 5,   ROI=2 → score=3



Conventions
Consistent arrangement of attributes makes it easier to

Compare,       Contrast,       &      Interpret

Halves:

• Up-down:  Efficacy –Safety 

• Left-Right:  Current –Target 

Triads

• Benefits –Risks –Value 

Quarters

• … 

Etc.



Future Targets: Butterfly

Uses symmetry

• Mirror image ČNo 
change

• Asymmetry Č Change

Past Future

Here: 

•Grey lines is uncertainty

A convention:



Future Targets: Butterfly

Added head & tail

• Risk of cost overrun

• Risk of time overrun

• Or …?

Past Future

Expressing the observed (or anticipated) 

results of a study: 

•Item#1:  no change 

•Item#2, #3: positive results

•Should be able to meet budget (cost)

•May not be able to meet timelines

Grey lines indicate uncertainty

• For all items, reduced uncertainty

A convention:
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Plotting Uncertainty

Bars indicate level of 
uncertainty

Elicit from team:

• Best Case/Worst Case

• Hi/Med/Low 
Uncertainty→±1,±2, ±3

• Best likely/ Worst Likely 

• Optimistic / Pessimistic 
team member opinions 



12 Pole with Uncertainty



Uncertainty

Different kinds of uncertainty

…because as we know, there are known knowns; there are things 
we know we know. 

We also know there are known unknowns; that is to say we 
know there are some things we do not know. 

But there are also unknown unknowns - - the ones we don't 
know we don't know. ….., it is the latter category that tend to 
be the difficult ones. 

–Donald Rumsfield



The waterline

Above the waterline:

• Known unknowns

• Things we know we don’t know

• Eg, efficacy

• Things to get us off the ground 
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Splatter Plot for abc-OhNo

Below the waterline:

•Unknown unknowns

•Things we don’t know we don’t 

know

•Eg, safety

•Things to sink us

(éMUST NOT have any Redé)

A convention:



Waterline Examples

Looking good! Sinking

Looks Inert ???



Usage Notes
• Splatter plots are fine for conveying information

– Eg budget, time lines

• Best when “everything needs to be on target”

– Grouping helps with mixed meanings

– Above the waterline: at least 1 green (to market)

– Below the water line: NO red (to sink it)

• Ambiguity of Amber:

– Above the water line ≡ irrelevant

– Below the water line ≡ Caution, possible red ahead

=Live with it (grouping)   OR   =Something else…..



…Something else
Ambiguity of Amber (and Red):
• Above the water line ≡ irrelevant

• Below the water line ≡ Caution, possible red ahead

Use circle for things that don’t 
matter (anymore)
ČSomething is Red ONLY 
if it will stop the project
ČSomething is Amber ONLY if it 
might turn red
ČSomething is Green ONLY if 
meets objectives

Solid RedČ STOP Red Circle Č Would stop, if it mattered

Solid AmberČ CAUTION Amber Circle ČDon’t know, don’t care??

Sold Green Č GO Green Circle Č Possible GO,  BUT …
(eg, statistical significance unadjusted for multiplicity)



R-based graphics

• Used R-package “plotrix”

• Defined a graph function using function 
radial.plot()

• Need to rewrite & generalize



R package, “ggplot2”

• Here, error bars represent range of uncertainty

• Must:  fix angles, colors, background, grid, add 
bulls-eye target



An 8-fold way

Testing:  

How much can 

be put into one 

splatterplot?
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Conventions (8)



Detailed Compare & Contrast

→Interpretation needs 
some practice
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→ Compare & Contrast easy



Simple 24 Pole Splatter



Compare & Contrast 24-pole

• Random 
values…..



Change of Perspective

Agent: what causes the 
disease

Host: who gets the 
disease

Environment: how agent 
gets to host

← “Agent exists in moderate 
levels, high transmission levels, 
but few susceptible hosts.”

Eg, Moderate amount of measles 
around, high risk of 
transmission, but most people 
are immunized.

Whose target…?



Epidemiology

3 sectors:

• Chain of 
infection

• Pathogenicity
(by age group)

• Virulence (by 
age group)



Epidemiology –by Age Group
5 Sectors:

• Environment

• Elderly

• Mid-life

• Young Adult

• Children

3 reds in a zone 
Č bad

1 red in a zone

ČMortality OR 
Morbidity OR 
Carriers



Yet more…
/ƛǊŎƭŜǎ ŀƴŘ ǇƭǳǎŜǎ ŀƴŘ ·ΩŜǎΣ ƻƘ ƳȅΗ

Splats are point estimates

O →  Past Estimates?

+ → Optimal (nice to have)?

X  → The competition?



Epidemiology: Observed vs Modeled
Stars  Č observed

Splats & bars

Čsimulation results

←transmission 
between groups

←prevention efforts

←treatments

←………..



Epidemiology:  Comparing Scenarios

Stars ←→Same observed values

Splats & bars → compare simulated scenarios
(compare countries, public health measures, etc)



Onward

• Slides & spreadsheet at

http://www.udel.edu/ASA/slides.htm

• R-code is started

• ggPlot (in R) looks interesting

– Provides a graphic grammar of combinable 
elements

– Might be trivial:

• ← Radial Plot + Splats + CertaintyIntervals +….

http://www.udel.edu/ASA/slides.htm

