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Outline

Why classification ?
Why be multivariate ?
Why be evolutive ?
Why cladistics ?
Classification = clustering + taxonomy
Confounding correlations
Cladistics with continuous characters
Spectra
Classification and dimensionality reduction
Astrostatistics : what's next ?
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Stars

Dust

Gas

Interacting or merging galaxy

Dwarf galaxy
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Why classification?Why classification?
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Why be multivariate?Why be multivariate?
Globular clusters of our Galaxy

Metallicity Fe/H

R (distance from galactic center)

Horizontal Branch
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Why be multivariate and evolutive?Why be multivariate and evolutive?

Simple resemblance is not enough 
to describe and to understand
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Classification, complexity, evolutionClassification, complexity, evolution
Appearance Few parameters Traditional

Global similarity All parameters Distance cluster analyses

Common history Evolutive characters Cladistics
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Astrocladistic analysis of Globular Clusters of our Galaxy 
 4 parameters: 
   LogTe
   Fe/H
   Mv
   Age (1/2)

Fraix-Burnet, Davoust, Charbonnel, MNRAS 2009
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The fundamental planeThe fundamental plane
of galaxiesof galaxies

Fraix-Burnet, Dugué, Chattopadhyay, Chattopadhyay, Davoust 
2010 MNRAS

699 galaxies, 4 characters: σ, μ
e
, R

e
, Mg

2

Cluster analysis (K-means)

Cladistics
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Confounding CorrelationsConfounding Correlations

Fraix-Burnet 2011 MNRAS

For the observed fundamental plane :

=>

X can be fraction of starburst, black hole 
mass, anything related to global evolution

Evolution as a confounding parameter

If                         then « virial plane ».



Astrostat Grenoble 2011

Minimum Contradiction AnalysisMinimum Contradiction Analysis
Continuous characters in cladistics

Thuillard, Fraix-Burnet, Evolutionary Bioinformatics 2009

Tree
Split network

Kalmanson inequalities

Perfect order

Contradiction = distance to perfect order

Convex hull
Conditions on parameters
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SpectraSpectra

K-means on 700 000 spectra             classes

Minimum Spanning Tree   or   Cladistics   

Sanchez-Almeida et al 2010
Gosh, Chattopadhyay, Fraix-Burnet

Ascasibar & Sanchez-Almeida 2011
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Astrostatistics : what's next ?Astrostatistics : what's next ?
Training and culture:

• Statistical tools
• Statistical inference ≠ astrophysical inference

Visibility/recognition of astrostatistics
• Many works
• Many needs
• Necessity of an official structure

Animation
• Focussed and practical workshops
• Re-use methodologies (not always developments)
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