Laplace’s integral approximation. We here show how to evaluate the integral
[ p(yl|z,0)p(x]|0)dz using Laplace’s approximation. Consider a function f :R™ — R
with a single maximum at x*. Taylor expanding f around x* results in

fl@) = fl=") + %(x —a") L2 f (@) (@ —a") + O((x — 2*)?) (1)

since V. f(z*) = 0. When introducing the matrix A = —£2 f(z*), which is symmetric
and positive definite, we find from Eq.
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The integral on the right hand side of Eq. is Gaussian, so that
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When we set f(z) = log p(y|z, 8)p(x|0) and note that
L3 f(2) = L3 1ogp(ylz,0) — 57, (4)
since p(z|f) is a GP with covariance function X, we arrive at
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with A* = —L2p(y|z*, 0).



