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What method was improved?

Regression for Gaussian Processes
In GP we have to deal with symmetric positive semi-definite
covariance matrix K:

log | K| = tr(log(K))
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How to estimate trace

Stochastic trace estimation

tr(f(A)) ~ ni Z v F(A)v,
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© Chebyshev
@ Lanczos

© Taylor series
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Chebyshev

z - probe vector, ¢; - coefficients of Chebyshev decomposition

2k max min
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Chebyshev
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|.anczos
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log(A) = 2 log(A%F)

oo W"
log(/ = W) == —iflw <1
n=1
Due to ¢/n — 1
W =1 - (A2)

And A2 — Newton
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Speed-up
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07 1 — Lanczos

0.6 1

0.5 1

0.4 1

Time, sec

0.3 1

0.2 1

0.1 1

0.0 1

0 500 1000 1500 2000 2500 3000
Matrix dim, N

Numerical Linear Algebra Final project 9/15



Difference between covariance matrices
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Solution Accuracy
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Accuracy and Stability
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Comparison with built in function

Relative logdet error (numpy vs Lanczos)
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Thank you for your attention!
Q& A
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