
Tuesday, Feb (4 Plan
-

· Missed quit policy
· Logistic Regression

1. Reach out beforedass · Pyturch demo

2. Take quit at first Of after

Goal : Check understanding

Incentivize class attendance

· Late assignment policy
-> 24 hours late window (life happens (
↳ hard deadline after that



Optimization
~ z(w)=z

exact or gradient descent
=...

Both need the gradient , so...

↓

ema: Vwh(w) = X*(0(Xw) -y)

z = (w
,X)

, y = -(t)

Fact 1:z = z)(l-oz)) = (1

l = -ylogy - (1 - y)log(1 - j)

Fact 2 :

=7 y



Notneartransformations Measuring Error



Varying Threshold Receiver Operating Characteristic Curve
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T
&

Output 1 if 0(w,X()) 12

Output O else

Decreasing :

↑ TPR

↑ FPR



Thursday,F i

Previously :

① choose features (and transformations)

② Optimize model

Neural networks allow us to do both !



Multiple Classes
kxd

Goal : Convert to probability distribution

f: IR& - RE WER 1 . Between O and I

WX 2. Sum to

Rxddx1

8↳
class z EIRP

j=1 I- class k
softmax(z)=

f(x) = softmax (WX)

2(w)= -y=j)log(fil



IanRegression F : /RPeiR Binary Logistic Regression f : /P+ 10,1)

Xe <W
,X] X,

W,
<W

,
X] & -(w,X))

- n
X2

: inwa

Xd Xd

2(w)= (f(x) -y(i)2 2(v)= - ylog(f(x))))+(ry') log(1- f(x*))

Multi-class Logistic Regression f : /
&
+10, 11

*

2(w)=-i log fi(x)XI < wh, x)- ->

softmax(Wx)X2 w, x -- >

! ↳
<wiRx- -

Xd



Motivating Example

couldmanually) add degree features or...



Neural Networks OtionsInclude
-

(input · Activation
f(x)ER ↳ ReLu

↳ Sigmoid
I

- Tank

XeR4
↑

output
↳ Softmax

Linear Layer activation
· Number of layers

Linear Algebraic view :
· Number of neurons

· Loss function
↳

↳

Y



&propagation

F:REIR f:
*
- IR

f(x) f(X, . . .,Xm)

= lim & Am f(x.Xitt,..m)-f..Xi...
t

g : /REIR gi :Re IR

·g(x)) =him- f(g (g,

(, ...9m(X()
to

=em( +...
=



Backward
-Forwarddy mind

Already
know
n

know

v(u, . .

.,ud) +



Linear Algebraic View of Backpropagation
Neural nets known Since 1950's

Backprop knownSince 1980's

Why now?
GPUs used starting 2010's
*

really good at matrix multiplication,

so training and inference cast as matrix multiplication

ward d

v=Wu vi= (w]ijuj = [W]
Backward ↓ b
-
L = WT XL=




