
 

ANNOUNCEMENT NOT 1119pm

1 Hws due immediately after spring break 10407 II
04095pm slipdays

2 Tushaar's th on canelled due to travel OH overbreak are
cantelled also

3 Academic integrity use of GenAI tools must be
disclosed w prompts

4 Other deadlines Pt Pt etc check Ed

As usual turn your non note taking deviles off



Sofa much time haspassed manyalgorithms learned

SUPERVISED UNSUPERVISED

tI or us

classifilation Regression Unsupervised

linearly separable non linearly separable
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Today view the fundamental learning problem
from the lens of Lamin

Fen.fiFind 0 that minimizes some costfor 101
algorithm

Q When does an algorithm classof algorithm
sukeed



Inchipandtempertureries generalization

emperature temperature temperature

n n n
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chirp rate chirp rate chirp rate

temp α chirp rate temp Do 0 rate Griffin says
orrate too specifi todata



samegame.differentname.ee classification w logistic
regression
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Am binaycassfiation

Given D EX 94731 of n samples
147947 M P

Given a fn hypothesis I the training error

h Ei 1 hx1 yg
misclassification

treactionhr
ftp.irifriskh

we want to choose D sit
Empiricalrisk

argemin h minimization



logistic regression sums etc are convexapproximates

to 0 1 loss

max o 1 loss or error of misclassifying

logHexplots
a D points
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From find theoptimal I to minimine ho to

Empil risk minimization
Before argmin hd

given It a classof all hypotheses

i are in
ach

laggeritt rats of Rdy ligassion H x OF art

Whatloweareabout Not h trainerror

Generalization error

E h Pexyup
1 hk 9

probability of misclassifyingsome x



enroghan we guarantee anything about
generalization ECh

2 can we estimate this generalization error E h

if the traing dataset is large

It atmost complex

then_hip we have trainingerror within rof testerror



Somepreliminaries
Umm

ne union bound P A u UA PCAD PCA PLAID

A events notnecessarily independent

lemma

TheChernoff bound If we had a coin w PCH P

flipped in times then Fractionof
times wesee

P p p or zexp 2r

takeaway As n we

get betterestimate
foot

ftptfe2exc2m expbetter



hat vs nohat1I.IE i i aP Z 1 Elh P in Empty

1 h A y 2 xD yes misclassified

now É z h P in coinexante

P Elh h r zexp arn

for ONE he



P E h h r zexp arn

for ONE he

wish to extent to any he 4

qq.gg pyypyygpyggpp
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É zexp 28h
211expforty

or marginata

1H numofhypothesis datasetsize

1EY.lk
Echplr si 2kexpfarg

probabilitythat none ofhis his
result in hj hj r



Alternatively

Given some V30 OcSct how large a datasetis needed

to guarantee wip 1 8 the training error is
within r of generalizationerror

previous result

1EY.lk Echplr si 2kexpfarg

probabilitythat none ofhis his
result in hj hj or
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8 2kexp ith
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n 18
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Errorbound

Fix n and S solve for margin

tech Echo Fse



So what can we say about I
ERM identifies I arggin

h bestERMhypothesis

it argepin
Eth best
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Elh Eli r r f
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since 5 is chosentominimizetrainerr
É
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of h ECT tar

ORAINEAUTY



Fine

Deepak 671B model 232
671B hypotheses

we need 190T examples tosaywith 50 proba
that generalisation errorofmy

model is20 worse
thatthebest

model



Modelselection

Can we estimate h somehow

what if h Eth

7030 split estimate h using 30 split

Kid I
EIMIE

leave one out every data point isused to test


