
 
Deep Learning

Supervised learning with non linear models

before hole O n non linear in n

kernel linear in O
Methods

Other non linear models
eg how TEETH

dataset x y weird y EIR

holu IRd IR

Cost Loss f
J o Cy hole mean squared loss

Cost f for entire dataset
TCO 4 Eh T Co

Optimization Objective

My TCO

Gradient Descent
0 0 48510

Stochastic Gradient Descent SGD

for it 1 to niter

sample j from l n uniformly
0 O L T J O

Mini batch SGD
Computing B gradients 7 Co T Jon o

together is faster than individual compation



Mini batch SAD

for i I to Niter
Sample B examples Ii j B from

l n without replacement
0 i o a E J J 4 o

B

in
local
optimum

remaining questions
how to define ho u

how to computegradient

Logistic Regression
Neural Networks

computational power
data available

algorithms

Logistic Regression
goal Find cats in images 1 presenceof cat0 absence of cat

1 f
g ocotaHIIIII 1 wt

o wats
d d

IX 12,288 12,288 1
d 64 64 3 12,288



i Initialize w b
d

weights bias
a Find optimal w b
111 Use y o wat b to predict

L Ly logged y logCI g
w w 22

b i b a
o o l o

parameters 12,288 t L

neuron linear t activation
model architecture t parameters

I neuron w b

2.0 find cat lion iguana in images

t.FI yi ai o wi at bat

square brackets 1 layer
subscripts I identify neuron within layer

E 1st layerA2 2nd neuron in 1st layer
param 3 Cdt 1

Dataset images labels one hot

8 Iguana 8 an 9
iguana

encoding



IEEN
Goat30

add constraint unique animal in image

a 2 e4 end

EYEearD
Xd g 2517

ago
ay

Ez ez
softman

I parameters 3 dtd

How to train
Loss function

Lan ÉIklog In t C yn log l yi

Lee E Ya log yi
9

cross
entropy

On instead of predicting 110 predict ageof cat
h

Bucket ages several neurons topredict

Change activation for



linear f flu n linear regression
flat r f n o

O f k 0
ILY

red
Rectified Linear Unit

Mogg Ily gli ily gili

Neural Networks

goal image cat us no cat

1 i

30 3 2 3 2
1 2 1

input layer output layer
hiddenlayer

House price prediction
tangle

IIE
Zipcode



Propagation equation 3 4 3yd

3 1 zed float t beef ten when 3
5

3 1 all 01247 Broadcasting

2 1 225 WE ad I bet go bed ben

2 1 AED o zero
addedto fix upomission in lecture

1 1 2233 Wa are be
n

a
3 o 2533

T layerX
Ga x nd of example

capital batchofexamples

Optimize was we we be be be

Define Loss Cost for

Backward Propagation


