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* Perceptron

* Multi-class perceptron



Perceptron

 AKA single-layer neural network

X3

e |[Inear classifier

e online learner



Online Training

Get example x and oracle label y

Try current classitier f(x) f(x) = sign(wiX1 + WaX2 + W3Xa + ...)

f f(X) =y, celebrate fy =+1and f(x) =-1, wex is too small

ff(x) %y, fix it fy =-1and f(x) = +1, w=x is 00 big



oW 1o FIX Your Broken Perceptron

4 p=t f(x) = sign(wi X1 + W2 X2) = +1

W wif f(x) = y
wew+yxiff(x)zy
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oW 1o FIX Your Broken Perceptron

vy = +1, f(x) = -1
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v =-1, f(x) = +1
Wex > (W-X)eX

W4—W+yXiff(x)¢y

We*X-Xe*X



1.5

0.5

Epoch 2, example 6

w =[0.5, -2.3], X = [-0.3, 1.5]
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Perceptron Learning

sign(w * X + b)

w — w+{ayx it f(x)  y

a = learning rate

b—b+ayiff(x)=y



Multiclass Output

- +1



Multiclass Output

(] HAE] 3
Slol71214




Multiclass Perceptron

o Separate weights for each class: w9, w1, w2, w3, w4, w>, wb

* Predict according to maximum scoring class:

f(X) = argmax wy «x
v
e [earning update:

WY <« WY 4 X
Wf(X) — Wf(X) - X




Multiclass Perceptron

e Learning update:
WY <« WY + X
Wf(X) — Wf(X) - X

W2 N W2 + X (make w2« x greater)
f(x) = © W6 N W6 - X (make wb « X lesser)




Multiclass Perceptron

e Learning update:
WY <« WY + X
Wf(X) — Wf(X) - X

W2 < W2 + X
f(x) = 2 W2 <« W2=-X




Multiclass Perceptron

e Learning update:
WY <« WY + X
Wf(X) — Wf(X) - X

y=° W2 < W24 X = X = WA




Perceptron Summary

* Linear classitier multiplies weights by input features
* | earn by updating when wrong
 |f score too low, make score higher
 |f score too high, make score lower
 Multiclass: use multiple weight vectors, choose max scoring

* [ earn by adjusting score of predicted class and true class



