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todays Finish Movie Model
Checking yourwork validating withotherdate
Dimensionality Reduction for classification happening in lab

Item d Local Approximation
Control around equilibria

Illustrative concept l example Movie Ratings

7

p

movies
th

pig
rating of peso j
for movie

nij ER
real numberscore

R
Mm

16philosophy Make a model
Learn the model fromdate
Use the model to make predictions

Can Modify our model i Each movie has a vecturg
to reflect what is possible of qualities associated

Each person has a vector s
of sensitivities
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How to use this for prediction

e g Given a new person how can we extract their sensitivities5

Assume we're given F how does this person rate the m mores

We need to go from E to S
M
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Can do this by least squares

Aside let's look at a peso we already know

j pion Tj Ey o at f j this is a scalar
j positron invective

How can I get sj from rj
5 ITF I can set the lath sensitivity

by projecting it onto the k
principal component Late

Similarly we can get gf from qft ri nie rin
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and a new movie which comes with rating bythe
n known people

we can predict the rating r É ok gie's
a a

Fit as above

Question How do we check our work

e g How do we justify that 4 is the right number
of components to use 4 qualities are important

From Model o de selection problem o the HW weknow we need to
use some extra data
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C Use Rtest to check quality of predictions

Compare predictions to actual ratings use MeanSquadError

This procedure sweeping through candidate s of component can
justify model order choice

Recall This is the silver standard like unity daylearning

The Gold Standard is always an integration test ar functional test
See if it works in practice
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Want to keep most important parts

Can use the PCA approach Project onto it it doth
is columns

or if it dak is
rows

Henri Based o hop that accurately capturing
the pattern in thedatahelpswithclassified

By reducing the dimensionlits we get an easier problem

In patrol in 2d 3d can visualize
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How would we categorize
a new pointThs's 0

First Most Basic Approach Which group is the new point
d send to

An approach compute the centers of each group and compa
distances to
centers

LAB will do this approach

How can we justify our approach to leans the patter by SUD

We are viewing R Ef oini It as an approximate t R
In what sense is this a good approximation



R certainly has its columns all in an l dimsubspace
So R is simple lowdimensional

Is R clos to R

We will our favorite squared err

Want 1 R RME to be as small as
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treats R and R like bi vectors
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Key Question Why doe th sub help
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There an had themURU has rank at most l

S U R U shouldbe the best rank l approximation
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Intuitively clear should just keep the l biggest s

Want Ugk to be the k th column of theidentity So giant Similarly

we want 5kt V to be the lath row of the identity S Steve

The full theorem is called th Eckart Young Mirsky Than

The best rank d approximation to a matrix
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exceptSwitches comparators nonlinear

Real World is largely nonlinear G PII Actual's
Smoothlynonlinear

S

Almost all mechanical systems are nonlinear



Consider a pendulum

tf e.g Get sine cosines
in equationsgoverningmotion

Need a tool philosophy for attacks nonlinear problems

Tool Local Approximation Just Pretend This as linen

Taylor Series Fox Fco t f xo x Xo
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When X is close to x the higher o de terms contribute ve list

lump all dropped terms into the disturbance

Consider Fox a 32 x U2

expand around Xo no

f x Sx no Sa 32 Xo Sx not Snf
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If Sx and Sa are both tiny then Sx 84

Jx etc
All high powers aesmgti.me's
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Ting lumpthis into disturbance

This gives an approximate linear model in the
neighborhood of Xo no AActually affine since then is

the constant term in front


