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Ar chitecture selection

� Theorysays:onehiddenlayerwith
�����

hiddenneuronsis enoughfor points�
in ���	��

������� , morehiddenlayermaysaveneurons.

� In practice:try severalarchitecturesandchoosethebestone.Thereby:

– Thebestonehasasmalltrainingerrorand generalizesto unseendata.
Thelatteris testedcomputingtheerroronasetnot usedfor training.

– Algorithm:

divide
�

into trainingset
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andtestset
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,

train thearchitecturewith
�����

trainingerror,

testthearchitectureon
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testerror,

architectureappropriateiff thetesterroris small.

Thisalgorithmhasahigh variancedependingon theseparation.

� For scientificpublications/validationof anew algorithmor architecture,. . . :

k-fold-cross-validation
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estimationfor thequality: % # �'&)(
Training

Backpropis facedto severeproblems:

� local instablemaxima

� smallderivativesin plateaus

� oscillation

� severalof theaboveeffectstogetherin differentdimensions



� sharpturns

� optimaat theborders

� sgd* -factor

Variousheuristicsexist:

� Online backpropagation:

so-calledstochasticgradientdescentmethod

repeat:

computeapermutationof thepatterns

for eachpattern:

computethederivativeandchangetheweightsaftereachpattern

ProsandCons:a little lessstable,but avoidslocal instableoptima,crosses
smallhills, thereexist mathematicalguaranteesfor thebehavior

� Backprop with momentum: (only offline)

addin eachstepasmallpartof thedirectionof thepreviouschange,i.e.+ �
,.-0/ 1.2�3 # &4365$�
,87:9 + �
,
ProsandCons: larger stepsin plateausif the searchgoesinto the same
direction for several steps,dampingof the stepsize if oscillationcanbe
observed,possibilityto crosssmallhills with themomentum,but theeffect
of reinforcing/supressingis limited


