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Weak-to-Strong Learning
Binary classification

Weak Learner 𝒲:
For any distribution 𝒟
Samples: 𝑆 ∼ 𝒟𝑚0

Let ℎ𝑆 ←𝒲(𝑆)

Then with prob. 1 − 𝛿0:
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For any distribution 𝒟 and 
parameters 0 < 𝜀, 𝛿 < 1

Samples: 𝑆 ∼ 𝒟𝑚 𝜀,𝛿

𝑚(𝜀, 𝛿) is sample-complexity 
of 𝒜.
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Majority of 5 - Guarantee

Theorem 1

𝔼𝑆∼𝒟𝑚 er𝒟 𝑔 = 𝑂
𝑑

𝛾2𝑚



Sample-Optimal Weak-to-Strong Learners
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Algorithm Error Invocations of Weak Learner
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Open Questions

• Is Majority of 5 optimal in high probability setting?
• Is Majority of 3 sufficient?


	Default Section
	Slide 1: The Many Faces of Optimal Weak-to-Strong Learning
	Slide 2: Weak-to-Strong Learning Binary classification
	Slide 3: Weak-to-Strong Learning Binary classification
	Slide 4: Weak-to-Strong Learning Binary classification
	Slide 5: Majority of 5
	Slide 6: Majority of 5
	Slide 7: Majority of 5
	Slide 8: Majority of 5
	Slide 9: Majority of 5 - Guarantee
	Slide 10: Sample-Optimal Weak-to-Strong Learners
	Slide 11: Open Questions


