


Dimensional Reduction
Idea : data in high - D space
400 neurons ⇒ 400 D

Lives on low - D manifold

*
← ID manifold
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Idea : I latent facts (small # I

that drove the data (activity



PCA : General idea .. model dsfa

as coming from high - D
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Back to Gaussian

PCH -_ke¥'±
map toe.

c-so
- Ico
"Geir.

c- '→ o
- '
c-
'

Ox÷÷÷÷÷÷÷÷:* to

¥-7
I=he¥EE'E

Cij -_ (xix; > = Sijo
'

C = SEXT>
8=0450--0- 'Lexi > O

= (o-'k¥0 >
= LEET>



Conclusion : Gaussian distribution in
arbitrary orthug basis
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where C -- GET>

But : there's a special basis
in which C is diagonal
- eigenvector basis of C

& in that basis fxixj3-sijo.ie
So diag entries of C d re variances

& C is symmetric cxxtyt = xxt
⇒ always has a complete

orthonormal basis of eigeruco's
w/ real eigenvalues



Recall : Gaussian is the Max entropy
distribution w/ given meand
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PCA -- mean & CoV
⇒ principal axes = eigvec 's ofcov

④ Zero - mean data
→ E

(2) Find C= Leet)

(3) PCI = Eigvec of
C w/ most var
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Relationship to SVD
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Variants on PCA

Demised PCA (DPCA)
kobdk
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Find components w/
2016

most variance about some b.Spector
data

Data: neurons x time x stimuli x decisions
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N x k TSD

NXT unique values

Xts repealed KSD times
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( Xa Xf ) = 0 for a # b
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