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PAC Learnability of Function Classes

• Finite function classes are learnable
• Sufficient but not necessary condition

• Infinite classes can be PAC learnable too

• Sample complexity bounded by a function of log|H|
• Measure of richness of a function class H



Measures of Capacity of Function Classes

• Vapnik-Chervonenkis dimension

• Finite VC-dimension implies PAC learnability

• Infinite function classes can have finite VC-dimension



Dichotomies of a Set of Points

• All 2|C| combinations of binary labelling of a set of points C
• Each dichotomy corresponds to a indicator function for subsets of C



Realization of the Dichotomies

• Can all of these dichotomies be realized by some h ∈ H ?
• Need not use the same h for all the dichotomies



Restrictions of H to C



Shattering

• If all the 2|C|dichotomies of C are realizable by a member of H
• H is said to shatter C



VC Dimension



VC Dimension

• To show that VC-dimension of H is d, we need to show –



Example:

• Two function classes with Real line as domain

• Threshold Function on Real Line

• Intervals on Real Line



Example:



Example: Threshold Function on Real Line



Example: Intervals on Real Line



Example: Axis Aligned Rectangles



Axis Aligned Rectangles



Linear Threshold Functions in 2D


