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Extracting Principal Component from Tree Structure Data
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We propose two new methods for extracting principal components from a set of rooted labeled trees by generaliz-
ing the notion of principal components in conventional statistics. Our methods, top-down and bottom-up methods,

extend the earlier work for binary trees and restricted unlabeled rooted trees.

The top-down method proposed

in this paper is an extension of these previous researches so that it can be applied to labeled rooted unordered
trees. The bottom-up method is for extracting principal component subtrees, not paths, but is formulated in an

analogous way.
applying to glycan data.
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Both of the proposed methods run in linear time. We confirmed the validity of our method by
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77 A Leukemic | Erythrocyte | Serum | Plasma
T — 2 140 127 78 60

1 PEET—RDI SRR IS ADT — R

s B ERS

GlcNAc.-GleNAc.1b4-Man.1b4-Man.1a6
-GlcNAc.1b2-Gal.1b4-NeuAc.2a3

Leukemic

AA .-Gle.1b1-Gal.1b4-GlcNAc.1b3
Gal.1b4-GlecNAc.1b3-Gal.1b4-GlcNAc.1b3
-Gal.1b4-Fuc.1a2

Erythrocyte

Serum GlecNAc.-GleNAc.1b4-Man.1b4-Man.1a3
-GlcNAc.1b2-Gal.1b4-NeuAc.2a6

GlcNAc.-GlecNAc.1b4-Man.1b4-Man.1a6
-GleNAc.1b2-Gal.1b4-Fuc.1a2

Plasma
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