
CS 378 Lecture 3
Classification 2 : Logistic Regression ,

Optimization
Announcements +++
- At - Seating chart
- Video on course website -

-

Recap linear binary classifier : Jtflx) -30
-

Bag - of-words featurizati.br
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Perceptron : initialize J=0

for + in range (o , epochs)
for i in range 10 , D)

Ypred
← 1 if Ift✗W) >0 else - I

+✗HI "') if y
'"= -11= . ¥"*⇒
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w- ← w- + ✗ - [ I 0 0 ] a- I

Ñ=[ I 00]

F-✗ 2 , Jtf# (4) =/ To ⇒ YP;D
← I - ✗ - [ to 1)
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f-✗ 3 : correct After
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today
- Logistic regression
- Optimization
- Sentiment systems ( if

time)

logisticReg-ressi.cm

Discriminate probabilistic model

?⃝Models a distribution Ply II )
label instance

igeneratire Ptyy)
(Naive Bayes ) Tf II )

P(y= -11 / I ) = tefft
function ""#:¥÷ logistic



Decision boundary : predict +1 if

P(y= + III ) > 0.5

⇐ ÑTFLI ) > 0
equivalent to

Ply =-11×-1=1
- Ply = -111*-1

in order for it to be

a dish over y

=¥t
Learning
for a dataset {( Ili ) , yci ) ) )Din 1

maximize the dad likelihood



logistic reg . w/weightsWh
mIT Plycil 1×-04

i=\

⇒ m log II Ply " ' II" 't ¥
= m £ log Ply

' " 1×-01)
i =L

min
°

- log ply
lil 1×-1 ")=

ÉTEFÉF
For stochastic gradient descent :
need ¥ loss II

, y ,
J)



Assumey"]
=¥-ig[¥¥→, ]
=¥ [- ÑTFII) + log (1+571×-11)
CALCULUS

logistic regression update
I ← Ñ - ✗¥ loss

for y
'"
= -11

ñ ← ñ +✗fl ( 1- Ply= -111×-4)
for y

' "
=- l

I ← I - ✗ fix
' " / ( 1- Ply= -1 II

"'t)



① Think about when y
'"=+l

What happens when : not Ij¥!
Ply "> = -11 II ) is close to 1 ?

close to o ? P%dote
close to 0.5 ?

Optimization

É loss 1×-01
, y
'"
,ñ ) -9L ( (I '", yay!,,ñ)

in function ofwhat
SGD :w- ← ñ -✗F- Llñ)



LUKE
✗ = -1 :#
¥L=2✗
Suppose ✗=L

SGD : start at ✗= - I

⇒ ✗ ← ✗ - l -¥1k)
← - I - I - C-2)

✗ =L

oscillates with ✗=\

If ✗= 'k
, converges instantly



How to choose stop site
?

- Different constants

- Large → small , e.g . Yt where

1-= epoch number

¥
,

.
- other options

e-
*

: decreases too fast

How to do something smarter?

Newton : w-←ñ - (FEL)
- '

¥-1
-
inverse Hessian

nxn matrix
Approximate 2nd -order n=# of features
methods : Adagrad ,
Adadelta , Adam , Adam

W .
. .

parameters



Regularization : not used


