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Visual Data Analysis  for
Biology & Pharmacology
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visualization

The purpose of computing Is Insight, not numbers.
- Richard Wesley Hamming, 1962






Good Data Visualization
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Open Exploration
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Purpose of Visualization
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Visualization for Pattern Discovery

outliers clusters



Can We Trust Statistics?

| 1 1 1\/
y Xy Xy X y
10 8.04 10 9.14 10 7.46 8 6.58
8 6.95 8 8.14 8 0.77 8 b.7/6
13 7.58 13 8.74 13 12.74 8 [7.71
O 8.81 9 8.77 9O 7.11 8 8.84
11 8.33 11 9.26 11 7.81 8 8.47
14 9.96 14 3.1 14 38.84 8 [7.04
o 7.24 6 6.13 6 6.08 8 b.25
4 4.26 4 3.1 4 5.39 19 12.5
12 10.84 12 9.13 12 8.15 8 b.56
7 4.82 7 7 92A 7 R AD 791
5 5.eMean Xx:9y: 7.50 7 6 89

Variance x: 11y: 4.122
Correlation x gy: 0.816
Linear regression: y = 3.00 + 0.500x
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Mean x: 9vy: 7.50
Variance x: 11y: 4.122
Correlation x gy: 0.816
Linear regression: y = 3.00 + 0.500x




The Ability Matrix

Data Storage

Insight is generated by the human

— not the computer!

Numerical
Calculations
Searching/Finding Planning
| Diagnosis
-08ic Prediction

Cognition

Performance of a Computer

Common Knowledge
Creativity

Performance of a Human
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Who am |7 PostDoc & Lecturer @ Harvard,

alexander -lex.com Visual Computing Group,
W @alexander_lex — p|: Hanspeter Pfister

Assoclated PostDoc @ Novartis
Institute of BioMedical Research,
Scientific Data Analysis,

How it looks like at home/\ PI Mark BOFOWSky
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Multivariate Networks
Pathway Analysis

Heterogeneous Datasets
Cancer Subtype Analysis

Set Visualization



Subset Visualization
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Multi -Relational Data
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ConTour : Data-Driven Exploration
of Multt -Relational Datasets
for Drug Discovery

http://contour.caleydo.org
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Seguence Visualization
Protein Mutations

Mu -8: Visualizing Differences
between Proteins and their Families
http://mu  -8.com
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Alexander Lex*, Nicolas
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Balajl Pandian |,
Bonneel |,
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BMC Proceedings 2014
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Multl -Attribute Rankings

LineUp : Visual Analysis of
Multi -Attribute Rankings

http://lineup.caleydo.org
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Nils Gehlenborg, Hanspeter Pfister ,
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Alexander Lex, Nils Gehlenborg, Hendrik Strobelt , U pSet

Romain Vuillemot , and Hanspeter Pfister

nfovisri4 VIsualizing Intersecting Sets




