











































































































DATA 311 Lecture 18

GeneralizationExample
problemsetting

Regressiontarget
label

y trainingpoints
Unseenpoints

ID feature
XX1

Zig Assumption 1 Data was drawnfrom some distribution Pleftxyright
2 Unseendata is drownfromthe samedistribution

In other words correlationdoesn't implycausationbut

past correlations are indicative of
future correlations














































































































Occam's Razor Use the simplest possible
explanationfor the

data.Taskregression not
necessarilylinear

Ex 1 performbiological

neuralnetworkregression
i.e do ityourselfyvaluepredict

featurey
t


















































OverfittingGoal
makepredictions for unseen data

trainingpoint
unseenpointyoverfitting

modelmistakes noise

for signalEx overfitting
underfitting
goodfitunderfittingmodeldoesnot

fitsignal

Simplestpossibleexplanation for thedata
needstotakeintoaccount noise samplingerror



How Good is a model
f x

917Measureofhowwellyou'vedone Riskcost
loss

Twoflavors of risk

risk badness of fit to
thedataempirical

badness of fit to

allpossibledata i e P XytrueA

held out test set gives an estimate of true

risk3Sources of trueriskbiasmodeling error yourmodeldoesn't fitthedata

variance sampling error Yourmodelmistakesnoisefor

effectirreducibleerror the rest more below

Your
modelso
abettermodel

presumablyEx

4 Ineachplot is yourmodel badmainly because of bias or variance



Irreducibleerror Noise true values are notfullyexplained

so you can'talways
beright.byinputs

the mean of P y X samplesofPlylx

remainingerrors arejustnoise

Youcan'timprovethis unless

you getmore
informativefeatures.house

pricebedroomsOver

UnderfittingRevisited

trainingpoint
unseenpointy
overfitting
underfitting
good fit

good fit
best fitgivenunderfittingmodel doesnot

fitsignaloverfittingmodelmistakesnoise
for signalavailable

featuresriskdominatedby variancebias'rred err



Tools in thefightagainst

overfittingHow
can we fit a modelandconvinceourselves it

isn'toverfitting

1 Hold out a val set

2 Use a simpler

model1Data

SplitsAllavailabletrainingdataIdea Holdbacksometrainingdata

trainingsetTrainon x validate on
Validation

setScenarioaccuracy is measuredas
distancefrom to

Accuracy on validation setGoodEx5Bad
Bad underfitting

Good
OverfittingluckycheatingAccuracyontrainingset


