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Ordinary Multi-Class Classification

The goal of ordinary multi-class classification is to learn a classifier

that minimizes the risk with 

Binary classifier

One vs All (OVA) and One vs One (Pairwise Comparison, PC)

𝐾(𝐾 − 1)

2
𝐾 classifiers

a large loss for a small 𝑧



dog

Ordinary Multi-Class Classification

 Critical Issue: training requires a large 
set of labeled data

labeling cost is expensive

 Existing Solutions

✓ Active learning

✓ Weakly supervised learning, e.g., partial label learning… 

 Solution in the paper: complementary label learning



Complementary Label Learning

 Problem Formulation

𝑥 𝑦 ത𝑦

 A basic assumption

? learn a multi-class classifier

 The complementary loss:

All 𝑝(𝑥, 𝑦) for 𝑦 ≠ ത𝑦 equally contribute to ҧ𝑝(𝑥, ത𝑦)



Complementary Label Learning

Proof.

 Unbiased Estimation of the Risk

=
Assumption:



Complementary Label Learning

 Two Conditions

A multi-class version of 
a symmetric constraint

pattern 𝑥 belongs to class 𝑦

pattern 𝑥 does not belongs 
to class 𝑦

correct

incorrect
C



Complementary Label Learning

 Empirical risk: 

 Complementary loss function:

a large loss for a small 𝑧



Complementary Label Learning

 Estimation Error Bounds



Experiments
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