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New developments of statistical data analysis with algebraic topology
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(1) Kernel methods for vectorizing persitence diagrams has been proposed,
and they have been applied to detecting the phase transition temperature between glass and liquid.
(2) A framework for phyogeny analysis has been proposed based on manifold learning and gene
clustering. (3) The method of Euler number has been applied to derive reliability intervals of
regression problems as well as the distribution of maximum eigenvalue of random matrices.
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Kernel for embedding

2nd-level kernel

Kernel Weight Linear Gauss
PWGK:p =1 51.5 83.8
PWGK:p =5 50.5 84.8
Weighted Gauss PWGK:p =10 49.4 84.8
Wpers 56.5 57.5
w =1 (Gauss) 51.2 51.5
atan p=1 49.4 52.5
atan p=5 50.5 50.5
Weighted Linear atan p =10 50.5 51.5
Wpers 49.4 51.5
w =1 (Linear) 48.4 57.5
PSSK (Kpss) 50.5 58.5
Persistence Landscape (I(PL) 52.5 54.5
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