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PAC Learning



PAC Learnability



Results on PAC Learnability

• Finite hypothesis classes are PAC learnable under realizability
assumption

• Finite hypothesis classes are agnostic PAC learnable

• Hypothesis classes with finite VC dimension are PAC learnable



Sample Complexity of ERM Learner

• Finite hypothesis classes (realizable)

• Finite hypothesis classes (agnostic)

• Infinite hypothesis classes with finite VC dimension d



A Corollary on Shattering



Corollary



No Free Lunch Theorem

For every learner, there is a task (target function) on which it fails, even though the task
can be successfully learned by another learner.

No earner is universally superior to others.



Fundamental Theorem of PAC Learning



Fundamental Theorem Justification

• 1 → 2 (uniform convergence)

• 2 → 3 (trivial)

• 3 → 4 (trivial)

• 2 → 5 (trivial)

• 4 → 6 (no free lunch)

• 5 → 6 (no free lunch)

• 6 → 1 (Sauer lemma)

6

5

4

3

2

1



Quantitative Bounds


