Gradient Descent

1(65,84) o

The engine behind almost
all ML algorithms



Gradient Descent

Have function: J(01,65)

Wants min /(04,0,)
01,0

Algorithm:

e Start from some 04,0,

e Change 6,0, to reduce J(64,0,) Until
hopefully get to the minimum



Gradient Descent
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Logistic Regression

Training set:  {(xW),yW), (x@,y@) | (x(™), (M)}
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Logistic Regression
cost function
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Cost(hg(X),y) =~y log(hg(x0)) + (1~ y) » log(1 — hg(x))
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Logistic Regression
Gradient Descent
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Cost(hg(X),y) =~y log(hg(x0)) + (1~ y) » log(1 — hg(x))
=1

_®

28,

6j=6j—a

m

1 . N

0 =0 = ax =) (ha(x®) =y
=1



Support vector machine - SVM
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Support vector machine - SVM

Training set:  {(xW),yW), (x@,y@) | (x(™), (M)}
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Prediction

he(x,0,b) = 0x + b




Support vector machine - SVM

m

1 . .
Cost(hg(X),Y) = Ez z max(O,Hij(‘) — Hz(i)x(‘) + A)
=1 j;ty(i)

Hinge loss

Loss

Predication



SVM
Gradient Descent
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Cost(hg(X),y) = EZ z max(0, HJ-Tx(‘) — H;G)x(‘) + A)
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Gaussian - SVM




Regularization loss

Cost(hg(X),y) = %Zﬁ12j¢yi max (0, HJ-Txi — 0.x; + A) +AR(0)

Regularization
prevents the
model of
going wild



Exercise |.


https://www.cs.tau.ac.il/%7Edcor/Graphics/seam_carving-exercise.pdf
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