L16: SVD and Relatives
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Singular Value Decomposition

For n x d matrix A, define [U, S, V] = svd(A) so that USYT = A.
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Singular Value Decomposition

N right singular vector
important directions (v; by o)
orthogonal: creates basis
- U singular value
one data point
o

importance of singular vectors
decreasing rank order: o, > 011
left singular vector

maps contribution of data points
to singular values
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Tracing a Point through SVD

Consider a matrix

and its SVD [U, S, V] = svd(A):

—0.6122 0.0523 0.0642 0.7864 8.1655 9

U= —0.3415 0.2026 0.8489  —0.3487 5— @ V= ( —0.8142  —.5805 )
0.3130 —0.8070  0.4264 0.2625 0 0 —0.5805 0.8142
0.6408 0.5522 0.3057 0.4371 0 0



Tracing a Point through SVD Ay = USYTX
V%
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Tracing a Point through SVD
x = (0.243,0.97), then what is SV "x = S¢?

V= —0.8142  —.5805
- —0.5805 0.8142
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Best Rank k-Approximation
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