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COLT theory� In principlelearningscenario:

– unknown
�

is to belearnedfrom examples

– available:parameterizedmodelswith increasingcomplexity

– choosea model � boundthestructuralrisk, i.e. errordueto too many
freeparameterswhicharenot determinedby thedata

– fit theparameters� boundtheempiricalrisk, i.e. thetrainingerror

– risk � empiricalrisk � structuralrisk

Sofar, the structural risk hasnot beenlimited!� COLT theoryoffersprecisenotationsof generalizationability/learnability,
guarantees,andbounds� We restrictto binary functionclasses� , inputsfrom � , probability � on� , functionsto learnin � , no noise.� Learning algorithm
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� Finite function classesarePAC learnable,every algorithmwithout errors
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givesthenumberof trainingexamples.



� example: � � 	ON ���P�RQC� �����P��� -
�

is almostsurelyconstant� with the uni-
form distribution is PAC learnable.

PAC algorithm:outputtheconstantfunctionwhich correspondsto thema-
jority of thetrainingexamples

Attention– thefollowing algorithmdoesnotmakeerrors,but it is notPAC:
output the function

�
� $  S�

�
� $75  for $ � $65 for sometraining example,

and
�
� $  T�U� , otherwise.Thiscannotlearntheconstantfunction � .


