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neuralnetworkregression
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Overfitting

Goal makepredictions for unset data

x unseenpoint
modelmistakesnoise
forsignal

underbtting

modeldoesn'tcan't

fitsigned

Simplestpossibleexplanation for thedata
needstotakeintoaccount noisesamplingerror

yeahExto
Bias us Variance a O

Bias modeling error yourmodelcan't fittheunderlying phenomenon

Franasamplingerror yourmodelmistakesnoiseforthe
underlyingphenomenon

x x x

Yourmodel

abettermodel ipodpresumably
o
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Takintefightagaggytti

How can we fit a modelandconvinceourselves it
isn't overfitting

1 withhold data

2 Use a simplemodel regardless

1 DataSplits

AllavailabletrainingdataIdea Holdbacksometrainingdata

Tryin on Validate on trainingset x x x x
x validationset x x x

x
x Y

Scenario accuracy is measuredas

distancefrom x to t I I



Accuracy on validationset
Bad Good

Accuseson trainingset
Bad Underfit

cheating

Good overft

PEE.ge
o

White Tree
train no longer unseen
validate
if train val good
break

else
revisitmodelingassumptions

Problem

Solution Holdoutanothersetofavailabledata

test set

Useontonetoseehowmodeldoeson
truly unseendata



Datasplit bestpractice

Labeleddata Train Val Test

What Depends on sizeof dataandamountofnoise

Smaller highervariance

larger lessdatefor othersplits

For smalldata takefull advantageof as
muchdate

as possible

Val Vale Val Valk Test

K fold crossvalidation

train oneachsubset of k I chunks val on thelast

avg val accuracyacross all k trials

bettertraining lower variance Valaccuracy

need to train k times

leave one out cross validation

Ken



Takintefightagagettti

2 Regularization build a simplicityprior
intoyourmodel


