
Tuesday , February 10

· Thank you for coming to GEMS/ my talk !

· CCMs Applied Math Seminar Mondays : 4 : /3 pm Estella 1021

·UMS Colloquium Fridays : 11 am Davidson Lecture Hall

· No OH Thursday, DM to meet Friday !

Plan
-

· Code demo

· Empirical Risk Minimization

· Gradient Descent
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Time to compute?
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Question: How do we deal with intercept ?



Empirical Risk Minimization Idea: Find w that maximizes

likelihood of observing data
Answer to Why squared-error
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Gradient Descent



Gradient Descent Initialize woll randomly
Computing w

* for linear regression Choose learning rated

takes Olnd +&3) time
,

can we improve? with= wit -202(wit)
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Time to take T steps for Imear regression?



Why Gradient descent? #HigherDimensions weR9
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Stochastic Gradient Descent Choosing ....

Choose batch SEE1 , . . . my = [n] · Manual :

If loss decreases
, My 5 by factors

2s(w)= (f(x)y #f loss jumps around
, try Da

3 of 1/2
· Decay :

w(+ wH) - x Vw2g(w(t)) Decrease as we "get closer"

· Adaptive :

Step Sizes
Choose proportional to inverse grad sum

↳I grad ,
risk of overshooting

↳ use sum of past for stability



Momentum

vCt +1) Bu() + VwYs(w(t))

w(t+ 1) = w(t) -xv(t+1)

Be[0, 1) controls "friction"



Polynomial Regression
Can we do better than
a linear fit ?

①
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Claim :

f(x) = wo + w
,
x, + ... +wdXd Cinear)

midang(ly - Xangwiminally- Xwli
f(x) = wo + w,

X,
+ weX , Xz + wzX (polynomial)



Downsides of more features? Generalization Error

1. Time complexity
Train Validation Test

Imitigated by Kernel methods) ↑ ↑ ↑
use oneTrain

model
Tune hyperparams

2. overfitting

overfit with :

1. Too many parameters
2. Too much training



Regularization Traditional View-

-

Occam's razor : Simplest explanation Tradeoff between generalization
is usually right and training

complicated big changes MSEWvalid

- big weights -> train

Epoch

Double Descent

angmin
2(w) +x 11w/3




