a Perceptron:

g(z)=ifz>20then1lelseO

Logistic Regression:

1
1+e™*

g(z) =




Perceptron Learning Algorithm

Initialize wo,...,Wqd
Until <stopping condition>
Randomly order the data <x?, ..., xN>
Forj=1toNdo
if w-x! >0 then h=1 else h=0
Fori=0toddo
wi =w; + o x (Yl — h) x X}

Derived by Rosenblatt based on
McCulloch/Pitts model of neurons, Hebbian
model of learning
(not covered in class)

Logistic Regression Learning Algorithm

Initialize wo,...,Wq
Until <stopping condition>
Randomly order the data <x?, ..., xN>
Forj=1to N do
1
1+e-Wx)
Fori=0toddo
Wi =w; + a x (Yl =h) x h x (1 —h) x %}

h =

Derived formula for gradient descent — minimizing

N
Lossp(hy,) = (yj — hy (¥ ))2
D j:zl

and then doing updates example by example

(Stochastic Gradient Descent)



Gradient Descent Learning Algorithm Logistic Regression Learning Algorithm

(Not really used) (Stochastic Gradient Descent)
Initialize wo,...,Wqd Initialize wo,...,Wq
Until <stopping condition> Until <stopping condition>
Randomly order the data <x4, ..., xN> Randomly order the data <x4, ..., xN>
<tempy, ..., tempg> = <wp, ... , Wg>
Fori=0toddo Forj=1to N do
1 1
h= 1_|_e—w-xj h= 1_|_e—w-xj
Forj=1toNdo Fori=0toddo
temp; = temp; Wi =W
+ax(yYy—h)xhx(1-h)xxj +ax(yYy=h)xhx(1-h)xxj

<Wpo, ... , Wg> = <tempyo, ..., tempg>



