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Regression with GP’s

»  We have observed { (X, fl-)}i.\; ; Where we assume

fi=fx) =yx)+¢, e~ N0,
K (X, X)
»  Assume we have a GP for y(x), so for any / !
_y(Xl)_ _k(xl, X;) ... k(xq, XN)_
y = : ~ N0, : . :
_y(XN)_ _k(XN, X)) ... k(Xy, XN)_

» Then f( - )isalsoa GP sincef =y + &, and the sum of two

independent random variables is also Gaussian distributed
NYWn — Para > WFWM/-U“L,

£~ AVOKXX)+57D) v 4{ v V(T w, B
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Predictions with GP’s

X

»  The joint distribution of test points £* (at X*) and I (train points), according

to our GP, is given by

» Then
pE* | X*, X, £) = A (u*, T%))

with
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Predictions with GP’s

Mean predictions plus 3 st.deviations
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Drawing functions from GP posterior

; five samples from the GP posterior 3 five samples from the GP posterior
2 2
1 1
0 0
-1 -1
-2 - -2
-3 T T T T T -3 T T T T T
-6 -4 -2 0 2 B 6 -6 -4 -2 0 2 - 6
5 five samples from the GP posterior ; five samples from the GP posterior
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How to choose kernel parameters?

»  The kernel parameters 6,, 8, 6,, 05 are hyperparameters

»  Simplest approach: take training observations, for which we know

1 1
f~ /0,CX,X) = exp | ——fIC'f
DEnY (2mM2| G Xp( 2 7 )

- _ -1
with %(X, X) = I%(X, X)+ 71

»  Make a maximum likelihood estimate

Inp(f| X, 0) 11 |C | 1fTC—lf N1 2
max In ,0) = max — —1In — — ——Inin
o L o 2 7 2 7 2

»  Solve numerically for @

Machine Learning 1



