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Introduction

Hierarchical online classifier

Data is produced frequently / in large amount

Classification scenario: 

− Data

− Hierarchy

− Linear-threshold classifier for each node

− Evaluation
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Introduction

Notation:

− Instance

− Label / multilabel

− Example 

− Taxonomy G (forest of trees)

− Multilabel respects taxonomy
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Introduction

Notation:

− Anc(i)

− Par(i)

− Root(G)

Multi-/partial-path labelling
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H-Loss

H-RLS algorithm basics

Loss functions:

− Zero-one loss

− Symmetric difference loss

− H-Loss
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H-Loss

H-Loss:
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H-RLS

H-RLS = Hierarchical – Regularized Least Squares

Online algorithm

N linear-threshold classifier

Label all root nodes

Label all children of nodes labelled with 1
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H-RLS
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H-RLS

Standard perceptron weight update:

Old weight is basis value for new weight

H-RLS weight update:

Indirect influence of old weights
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H-RLS

Weight update:

With: 
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Analysis

Evaluate performance of the algorithm

Find error-bound

Label generation

− Probability distribution

− Respect taxonomy

− Probability for node (non root)
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Analysis

Reference classifier

− Built on true parameters ui

− Same form as H-RLS

− Create multilabel distribution, as shown before
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Analysis

Cumulative regret

Will hold theoretical regret bound

wi is an asymptotically unbiased estimator for ui
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Analysis

Theoretical regret bound

Depends on hierarchy structure

The deeper the node i, the less the contribution

Cost sensitive H-Loss
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Experiments

Newswire stories from Reuters Corpus Volume 1 
(first 100.000 stories)
Taxonomy: document topics, 101 nodes
5 experiments, adjacent pair = training & test 
set

Subtree of „Quality of Health Care“ (55.503 
documents)

Taxonomy: remove cycles, 94 nodes

5 experiments, 40.000 training & 15.503 test
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Experiments

Linear grow of space complexity => SH-RLS

Algorithms

− Hierarchical: H-PERC, H-SVM

− Flat: PERC, SVM, S-RLS
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Experiments
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Thank you for your attention
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