
 

Important announcements Feb 25

grades for midterm 1 are out

example for linear regression



GentDescent
Can we always find a closed form expression

for w argmin glw No
WEW

Linear regression is closed form because of the squaredloss linear 119
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g is convex
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No way tosolve for w

No closed form solution
although g w convex

Gradient descent helps with this problem



ElOrderbradientDescent Cats
if g w is a degree 5 polynomial or lest

then there exists a closed form solution for j w

Let's approximate glw with a convex low

degree polynomial i.e 2nd degree polynomial

Ingeneral the Taylor series at a point w of glw is

glw Eo 11 w w

We use a 2nd order approximation that takes thefirst3term
not exactly g w but goodenough around w
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minimize go w
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We can approximat glw again but at w̅
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And we can minimize gaps w to get

w w Ietf

Ex w



In general

where whter approaches w as t I
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Instead we can replace it with n

wt wt nt g wit R is the step size or

learning rate
if we know g w then we can set It Ian
and get back the 2nd order gradient descent

in 1stordergradientdescent we stillapproximatetheunderlying fuc
with

a 2nd order Taylorexpansion but remove thenecessityto
calculate g w
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known

g w

unknown
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small net

slowly reaches w
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large p
might never reach

w diverge



small step size is safe probably converge to w however
it might take long

large step size getyou fast
to w but mightdiverge



Visits
Objective w̅ Wi wait
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multivariat gradient descent update rule

w̅
1

w̅ 2H og o

where Tg 5 8,915 8,9 i Te R
R R

E W R g o g we.ws w ewiwitewe

915 2 we e
2 2915 2week

w̅ b a eat

202 ew

Let w̅ 1 17 he
w̅ Eel i 1 8
n w̅ E i



g wa wa 1 W 100 Wz w


