


computationofMB.LI
computing me O db

computing V m
w̅ for all mini batches m O db M

Total computation O dbMT

b M b1 n so O dbMT O ont

The same as BGD

In practice for 1lb n MBGD finds

a better w̅ than BGD with the same

number of epochs T



PolynomialRegressions

Ex Predicting car price based on
age

price Pfe

iiiiiiiiiiiiii.it iiiiiiiiiii.it
age age

Let F contain polynomial functions instead
of just linear functions

Ex 01 1 X R R Y R

linear function x ̅tw 1 Wo wit Wo W w̅ ER

F f f R R and f x x ̅t w̅ wotx wi w̅ eR

degree 2 polynomial Wot Xiw Xiwa w̅ eR

0lx ̅ w̅ linear indalx ̅
where da x ̅ X 1 ER

F f f RER and f x ̅ bLx ̅ ᵗw̅ w̅eR F CE



degree 3 polynomial Wotxiw.tv Wrtx w3weR
x ̅ ᵗw̅ linear in x ̅

where x ̅ 1 x x ER

Fs f f R R and f x ̅ ps x ̅ ᵗw̅ w̅eR

FCF

Ex 01 2 X R R Y R

linear function x ̅tw 1 x.kz Wo wi We
T

Wo X WithW w̅ER

F f f R R and fix x ̅t w̅ w̅eR

degree 2 polynomial Wot X W Xawatxiwztxiwytxixz.ws

D x ̅ w̅ w̅ER linear index

where da x ̅ X 1 X Xa Xi Xi x x2 ER

f f R R and f x ̅ bLx ̅ ᵗw̅ w̅eR

Fat



In general Op X Z is a degree p polynomial
feature map

For X R Z R where p
1 p 1 d
P

Ex 01 2 p 2 p 2 4 42,3 6

Ex d 2 p 3 p 23 f 5 10

The function class becomes

Fp flf R R and f x 0p x ̅ w̅ w̅ er

F CFC CFp

You can then solve for Ép argue pp p
w̅

where p w̅ I l 0p x ̅ w̅ yr

using the closed form solution

or gradient descent as before

E w̅ p Ip



Ex n a
E 0Lx ̅ ᵗÉ

toooo.gg
Fp1D 0pygtyp

FCx ̅ x ̅t w̅
C

x ̅

Fp p
w̅p decreases as p increases

why not set p as large as possible




