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Some old Gaussian process =

friends

Bayesian linear regression + Kernels
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A new Gaussian process =

perspective

The extension of a Gaussian

distribution to functions

Henry Chai-2/11/25



* (Univariate) Gaussians:
x ~N(;u=0,02=1)

Gaussians

* Multivariate Gaussians:

X = [xl, ...,XD]T
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Gaussian

Process (GP)
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fiRP > R~ GP(f;ulx) ,K(x,x")

—Mean 1+ 2 Standard Deviations

X

f~GP(2) = fx) ~ N (u(x),Z(x, x))



fiRP » R ~ GP (f;,u(x) =0,K(x,x") =exp (— (x _Zx’)2)>

——Samples —Mean %2 Standard Deviations

Gaussian K /}@
Process (GP) W
X

f~GP(2) = fx) ~ N (u(x),Z(x, x))
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fiRP » R~ GP(f; u(x) =0,K(x,x") = exp(—|x —x'|))

——Samples —Mean %2 Standard Deviations

|
Gaussian M& V’“ v
Process (GP) * T 'v

f~GP(2) = fx) ~ N (u(x),Z(x, x))
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(x —x")?
f:IRp|—>IR%~giP(f;,u(x)=O,K(x,x’):exp(— > ))

—Mean 1+ 2 Standard Deviations

GP Prior
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GP Posterior
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f 1D~ GP(f; up, Kp)

eD = Data — Mean 1+ 2 Standard Deviations
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GP Posterior
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f 1D~ GP(f; up, Kp)

—— Samples

eD = Data

—Mean 1+ 2 Standard Deviations
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GP Posterior
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f 1D~ GP(f; up, Kp)

——Samples eD = Data —Mean C+2 Standard Deviations

f(x*) ~ N(HD(DC*),KD(X*,X*))

JAN

X X *
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——Samples oD = Data —Mean C3+2 Standard Deviations

(log) marginal likelihood: (log) marginal likelihood:
log N(y; u(X),K(X,X)) = —6.82 log N(y; u(X),K(X,X)) = —8.26

X X

— "2 Y.
-6 (r0aen(-5i)) s (1 0@en (-

Kernel Hyperparameters
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) (log) marginal likelihood:
log N(y; u(X),K(X,X)) = —6.82 log N(y; u(X),K(X,X)) = —8.26

X X

— "2 Y.
-6 (r0aen(-5i)) s (1 0@en (-

Wait, does this model always

have zero training error rate???
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——Samples oD = Data —Mean [CJ+2 Standard Deviations ——Samples oD = Data —Mean C+2 Standard Deviations

g) marginal likeliho

: g) marginal likelihood:
og N(y; u(X),K(X,X)) = —5.11 og N(y; u(X), K(X,X)) = —7.84
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