
 

Supervised Learning Learning from a

Ilympeld batchof Labeled data

what does learning well mean

Dataset
Learner Predictor
function Model

tuple of tuples Hypothesis

function
into id

D Fi Yi 2,72 xn̅ien F X Y

DE 7 4 f a function from features
to labels

Xi Y R E fix 2 1 X R
independent for all iE boogn

D n feature label pairs A Xx 4 flt X y

set of features A a function fromdatasets
y set of labels targets to predictors

Ex X R Y R Ex A D F where f x Y

fix i if x x for some
i 1

0 otherwise



setting
We are given a random dataset
PD

D x ̅ 4 xn̅ Yn E 2 9

where x ̅ Y Py are independent for all
if 1 n

Xi ER feature vectors

Y labels targets
of features and labels targets

R of rooms of floors age of a house

YIER price

x ̅ E R amount of chemical 1 amountofchemical 2
in a wine

YiE 0,13 type of wine

x ̅ ER pixel value of a 20 20 400pixel image
Y E cat dog bird type of animal

What is a feature and what is a label is a design choice

Usually a feature is info that is easy to gather And
the label is hard which is why you want topredict it



Objective Informal

Define a learner A 2 9 f f X y

such that the predictor F is good
where A D f

Ex f x ̅ suppose x ̅ 2 of rooms

the label is 300k predictor
doesn't know

this

f 2 300k

you get another house with x ̅ 2

but the label is 400k

f 2 4007302



F is goodprice n

F is bad
O

350 88

8

of rooms

We will use a loss function 1 3 R

A good predictor should have a small

loss in expectation

F e fix y

number

x ̅ Y Pxe



Regression 11ᵗʰ p yix ̅ plx

E e Fcx ̅ Y l Fex y plx ̅ ysdydx ̅

f l F x ̅ y plyix.ly pixtax



Regressions YEY represent something with
a notion of order

Usually Y is R or some interval

Ex house prices stock prices energy consumption
weather prediction

We use

l F X Y F X Y absolute loss

l fLx ̅ Y f x ̅ Y squaredor loss



Objective still Informal

Define a learner A 2 9 f f X y

such that the L F is small

where A D f



classifications if YET represents something
without order

Usually is finite

E of type wines type of image

type of email type of disease

E f X is a predictor that takes
as

input the amount of a chemical

in a wine and outputs thetype

suppose you got multiple wines

what would a good f be

type Mine
D

a
fLn

B emo

1
A so aerosa

o 400 amount of
x ̅

a chemical



for l we use

l FCI Y 0 if f X Y 0 1 loss

1 otherwise

EI f if we use 0 1 loss Y A B C D

f E l FIX YD Eyl f
x ̅ x pexydx

Eye FG y p yix pendx



Objective formal
eyx.ro

Define a learner A 2 9 f f X y

such that the EFL ACD is small

For now we will mostly fix a

dataset D

D random dataset

whatisth Learner

we can't explicitly calculate L f

for any fe f f y

because we don't know Px ̅

L f risk of f



Defining A D

E lris.tn I atronCERM
Estimation fuse D to estimate t

for all f EFC f f X 33

call the estimate f

Optimization pick F to be the FEF

that minimizes f





Ex Let F be all linear functions
ERM picks the line that best fits the

data
prices

iii it
i

of rooms


