
 

DS 4440
More on

Linear Models

Last Time The Perceptron

I
1 if W x of Assumes bias

terms folded
1 otherwise into Xi W

Given X Y we This i e

find w̅ to to minimize a loss

L ji g
if j y

1 otherwise

This is a 0 1 loss It's simple
but not a great choice Why
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a
on 1 1

NEED
signed Margin

One alternative Hinge loss

L Wxi y Max 0 1 y Ñx

L

Correct b barely

iF
signed Margin

But There are many loss functions
we can use



In general

arg min L x y w

W

argmin Lexi Yilw
W

Only minimizing loss
may result

in Overfitting So we often add

Regularization on parameters e.g

RCW 11Wh Wi
Composite objective Then

a
run

w in

Regularizer



is a hyperparameter That dictates

regularization Strength

TAX bias Lower variance

ferfitting
train

I
Test

exiy

CentralQ.Howtofindwf.me
did something kind of ad hoc

for Perception A more general
Strategy and The workhorse of
Deep learning is gradient based
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Optimization

A quick refresher

f x X 2

III
si T

f x 2x

Minimum 0

Refresher Derivative Rules

C O c C

lgx
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Power rule

fix glx fix

Sum rule
g

x

f x gl fex glx
Product rule fix g

x

fiqh Inflm M

Chain rule



Gradients

Ñ IW We f w̅

F fCÑ Fw Fw

e g f 8 W W 5W

WI.ws

Vpf 8 3W Wet Ws
W 5 W

If f maps to
my outputs

we have a Jacobian

fi iiiiI
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Useful Identities

AFRY x ̅ IAxAI
EAX A X AimXm

Aiz Aim

AEIR EIR ITX A

A X A jt XnAnj

Aaj Aaj An It
A AT

Elementwise Operations

y x y

m E Xx



IE.ci 2 xexm Lo
Exams

Revisiting The Start of Today
let's consider The of Hinge
loss 12 Regularizer Exercise

L Wxi y Max 0 1 wx

It ÑiDt w

Y Wxi
IEEE

Y X t W 2W when j k

Trops if is Max



Least squares regression 91 w

_1 1

1 all.it

y W

Finingdata Parameters

2 5 19

Σ f sum of squared
errors

Fly Xw

Tm m I M



M

2 y Xw XT
nxt nxt den

2 T

y XW

2 Ty 2 TxW

Set to

XTxW Xty
W Xix Xty

For LR we can solve

analytically
But not always the case

A more flexible approach is



Gradient Descent an iterative

Optimization algorithm

QILCx.nl w't
learning
rate us y batched

Let's see in Colab


