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The marginalization property
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Constructing Gaussian processes X Unbersity
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Constructing Gaussian processes X Unbersity

Continuous A flln + Simple and compact definition
representation 6P (k) + Can be infinite dimensional
' + Independent of discretization
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Constructing Gaussian processes X Unbersity

Continuous A fle + Simple and compact definition
representation 7 + Can be infinite dimensional
/ GP(u, k) . L
+ Independent of discretization
4Ty — R? 5 Fomputer |
k: Ty X Ty — R2¥2 implementation
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Marginalization property K olbosa”

let X = (x4, ..., x,,) and Y = (y{, ..., V,,,)
be jointly normal distributed random variables
_ Hx\ (Zxx ZXY)
P(X, Y) T N ((,Uy) ) (ZYX ZYY
The marginal distribution p(X) = [ p(X,Y)dY

IS given by p(X) = N(uy, Zyy).
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Formal definition SRE e

A Gaussian process p(u) = GP(u, k)

IS a probability distribution over functions
u: X - R

such that every finite restriction to function values

Uy = (U(Xl); ---;u(xn))

is @ multivariate normal distribution
p(uyx) = N(uyx, kxx).



Marginalization

Continuous representation:

GP(u, k)

N

Discrete representation:
N(w, K)
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Computing probabilities SR ety

We can compute probabilities to
[ answer questions like:

* What is the “normal” variation?
* |s a given variation still normal?




NIX|/

Computing probabilities SR ety

We can us the marginal

W/ﬂ distributions to compute

confidence regions.




