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A short look at probability theory:

� A probability room is a setof possibleevents(a � -algebra)togetherwith
a probability measure

�
suchthat the probability of every (measurable)

subsetof thesetcanbemeasuredby
�
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In our case:

– discreteset ')( "+* (-, */.0.0.21 suchthat
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�
– or continuousset 354 suchthat the probability is given by a density
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� random variable > is a (measurable)functionfrom a probabilityroomto
therealnumbers
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eventsdiffer from theexpectedvalue,for aconstantthis is
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if ( � is chosenaccording
to thegivenprobability

Bias-Variancedilemma of architecture selection:

a setof data
�0;( �	*ed �/;( � 
 Lgf 
 , wheref is noise,d is to belearned.



� a small architecturecannotfit the data;but it will not learnthe noise,i.e.
thebehavior generalizesto unseendata

� a largearchitecturecanfit data;but it will fit thenoise,too, i.e. it doesnot
generalizeto unseendata

� mathematics:f dependson theunderlyingdistribution
�

, assumedch is the
network output
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i.e. thequadraticeerrordividesinto thebias,i.e. thedeviationof theexpec-
ted outcomefrom the real one,andthe variance,i.e. the deviation of the
outcomefrom theexpectedoutcomein severalruns

Mathematical guarantees:

� For every npo �
, compactset q , andevery continuousfunction dsr q tu � * �wv a fully connectedsigmoidal feedforward network with one hidden

layer d0h canbefoundsuchthat
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� For everyfinite setof � points
� ( ��*X�)� 
 |}3 4�� v�� * � u which is notcontradic-

tory, a fully connetedsigmoidalfeedforwardnetwork with onehiddenlayer
with � hiddenneuronscanbefoundand
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