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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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Why be multivariate?

Globular clusters of our Galaxy

Table 2. Comparison between Table 1.6 of Harris (2000 ) asd osr grouping
by nember of clesters for ench ¢lass.
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Why be multivariate and evolutive?
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Simple resemblance 1s not enough
to describe and to understand




Classification, complexity, evolution

Appearance Few parameters Traditional
Global similarity |All parameters Distance cluster analyses
Common history | Evolutive characters  |Cladistics
Global similarity P1 P2 | P3 Common history
(distance based) (character based)
A 1 0 0
d* (A,B) =1
d (A,C) =2 B 1 1 0
& (B,C)= 3 C 0 0 ] A B
B A C
C

Evolved states: 0 > 1 -> 2
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Confounding Correlations

Evolution as a confounding parameter

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

If then « virial plane ».

-/ IDAC
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Minimum Contradiction Analysis

Continuous characters 1n cladistics

Tree Kalmanson inequalities
s e (iSj<k)with ¥ =1/2-(d, +d, —d )
Split network | rfect order > 7 (1=)=F)wth 7, + )

[ max ( (v, -v").0 ) } + ,.. _E. | | max ; (v, —v",), :}}:}

Contradiction = distance to perfect order

0 Convex hull
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Spectra

K-means on 700 000 spectra = classes -7 |
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Object Space Parameter Space

explore geometry
test geometry

return unsuitable parameters

reduce exemplars

Dimensionality Reduction
Classification

preserve geometry
test geometry

)

simplify description Sub Parameter SpaceJ

simplify understanding

Model Fitting




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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