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Spatial epidemiology

e Mortality data from Statistics Finland
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Example of raw data




The model

e The mortality is modeled as a Poisson process with mean Eu
Y ~ Poisson(Euw),
where E is the standardised expected number of deaths

e log(1) is given a GP prior with zero mean

log() = f(Xi, Xj) ~ GP(O, K(Xi, Xj))
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FITC

e A fully independent training conditional (FITC) (Snelson & Ghahramani, 2006;
Quinonero-Candela & Rasmussen, 2005) sparse approximation is used to

speed up GP computations Cerebral vascular diseases
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Approximate conditional posterior of latent values

e Following Christensen et al (2006), approximate posterior precision is obtained

as
s—1_ k-1, El—l’

where

_32 log(Poisson(Ex))
df 2 -

where  is approximated with its prior mean 1
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Transformation when K is reduced rank

e Using matrix inversion lemma and eigen decomposition following equations for

transformation are obtained

USUT = AY2A 1Ky, (Ku,u + Ku,fA—le,u) K ALAY2,
f=AY2F+UDUTf—UUT
f =AY+ UDUTA~ Y4 — UUT A5,

where U and S are matrices of eigenvectors and eigenvalues of the right hand

~ -1
side of the * respectively. Djj = v/1 — Sjj and A = (Z|_1 + A_l) .
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Example 2
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