
Tuesday ,
March 31

· Midterm 4/23
· Exam/project prep Y/21

· James Enomen (USC)
↳ Estimating Shapley values (my research interest)

↳Thursday 12pm in Roberts North1S

Today
· Autoencoders!
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Gradient boosting was SOTA onTubular data from 2014-2025

andfriends
TabPFN (Transformer for tabular data) is now SOTA

Des inte ↳context learning

#D



Learning Question : When our data doesn't have
- supervised labels

,
what can we do with it ?

· classification
· egression

· observations

↳ Unsupervised · images
· autoencoders · text

· clustering
Answer : Use the data as its own label

↳ Semi-supervised
· reinforcement learning



Autoencoder
Input: XERA

Encoder : fo : R
&-IRK Embedding : z = fo(X)

Decoder : F: IRPeiR9 Output : X = fi(z) = f
i
(fo(X)

Reconstruction Loss :
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Q : How should we choose le?
&

Manifold Perspective
Since Ded

,
we lose info.

But this is ok , because
we're

only interested in a manifold
(subset) of iR9.

Autoencoder applications :
· data compression

· denoising

· inpainting
· representation learning
↑depend on K rather
than d



Variational Autoencoders

Goal : distribute embeddings z=fo(x) -IR i.e.,Evenly
z-N(Mx

,
[x) where

mean Mxt R
*
depends on X

variance [xEIREXR depends on X

fo :RdRx

~NCO
,
F) ERR

Mx
,
[x = fo(x)

z=Mx +[



Variational Loss

tension!
-

reconstruction error + distribution distance

!& P(N(x,x)INCO,I))
*
Kullback-Leibler divergence measures

↑ distance" between distributions

2)kL(P, Q) = # log



Thursday, April 2

Autoencoder
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fo fr
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Principal Component Analysis Goal : minx"linear regression" of autoencoders n

dxk kxd
= min 21 x(i) - X(i)TWoW ,I

fo = Wo ER f . = W
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& sum of

= min 11X- *11 Started



-AngularValue Recomposition
left singular rectors Us

, . . . .Hd ER" orthonormal-

X EIR
nxd

nad WLOG right singular rectors V
, . . .,Vd EIRd Orthonormal

-

X = UIVT singular values 6
,
1 ... 2nd 70

U 2 vT rank k matrix iff

k = 150:: 0,303)- - T

rank k version of X is

X = EGiliVi

outeproduct
Yviewd
- 50; iViT

i= 1



Eckart-Young-Mirsky

Xk= argain 11X-X11E
rank-k *

sum
of sum of

Tools & squared X diagonal
- entries

entries
⑰ Frobenius norm and trace : 1/XIIE = +r(XTX)

lIXIIE== = tr(X

⑬ Cyclic property : tr(AB) = to (BA) where AER***, BERAX

tr(AB)= CAB]i= Al ; [B]

= (BA)
,

= +r(SA)


