GE FOR A FIXED MODEL

B o GE for afixed model: GE (?, L) =E [L (y,?(x)))] O 0O X
Expectation over a single, random test point (X, y) ~ [y,.
@ Estimator, if a dedicated test set is available (size m) x O
. 1 .
I GE(f,L):=— ) [L(y. f(x))] X X
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NB: Very often, no dedicated test-set is available, and what we describe
here is not same as hold-out splitting (see later).
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EXAMPLE: TEST LOSS AS RANDOM VARIABLE

For a fixed model and dedicated i.i.d. test set, we can easily approximate
the complete test loss distribution L(y, f(x)).

® LMon mlbench::friedmani test problem
@ With ny, 4, = 500 we create a fixed model
°
°

We feed 5000 fresh test points to model
And plot the pointwise L2 loss.

@ The result is a unimodal

Z distribution with long tails.
c
S o02- @ Mean and one standard
deviation to either side are
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GENERALIZATION ERROR FOR INDUCER

(;h‘(z A Mrain, p) = n I'"_Ix E [p (y FDB:-I(DHAIU'A)):

@ Quality of models when fitted with Zx on ny i points from [7y,.
@ Expectation both over Dy, and Dieey, Sampled independently.
® This is estimated by all following resampling procedures.

@ NB: All of the models produced during that phase of evaluation are
only intermediate results.
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GENERALIZATION ERROR FOR INDUCER

(;l-_(I A. n[min.p) = N Iim E [p (y FDB:-(I(Dn.-.n.-/\)”

est—*00

® We can already see a potential source of pessimistic bias in our
estimator: While we would like to estimate a GE with ny s, = D/,
the size of the complete data set, in practice we can only do this
for strictly smaller values, so that test data is left to work with.

@ For pointwise losses py :
(;h(z As Mtrain PL) =E [L(y I(Dlrnim A)(x))]

Expectation botth aver D}, and!(x< y) independently from [F,,.
@ Retcon for GE of model: GE of learner, conditional on Dy

GE (f L) ‘= GE(Z, A, Nirain, pr| Divain)

if ? = I('D"am /\) and Mrain = Diram-

Invoduction o Machine Leaming ~ 8/8



