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Motivation

Frontier AI can solve tasks beyond any single expert’s ability

❏ Standard pipelines such as RLHF and RLVR assume 

humans can provide: correct labels or verifiers

❏ However, for cross-domain / highly technical tasks:   

No human can fully verify

Example Intuition

No single expert sees the full picture, but each can provide reliable partial feedback.

The issue is not 
on our end

The is not my 
industry

Medical Problem Financial Analysis Debugging

This is not a 
cardiovascular disease



Key Idea: Complementary Label

For a given class k:

❏ Ordinary Label: k is correct

❏ Complementary Label: k is NOT correct

The Concept of Complementary Label1: a class that is definitely incorrect

Human 
Supervision
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Unbiased Estimator
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Sample Efficiency and Estimator in Practice

❏ Inverse Variance Weighted Estimator (IVW) 
❏ Closed-Form Maximum-Likelihood Estimator (ML) 
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Main Experiment

Optimal weighting consistently achieves lower 

variance compared to the equal-weighted baseline, 

demonstrating more reliable estimation with 

limited samples.
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Agentic Training with Partial Feedback
Accuracy estimated from complementary labels can be used as a training signal. It 

improves agentic systems such as ADAS1 and AFlow2.
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Thanks for Listening


