The Model : Discrete Time Spatial SEHDR Model

S r E r H r D r R r Initial Population T E T H T D T R p(S 0 ) p(E 0 ) p(H 0 ) λ r p(S → E |r ) I r Transitions SE t+1 i ∼ Binom(S t i , 1 -e -λ it ) lag( EH) ∼ Gamma(k lat , θ lat ) HD t+1 i ∼ Binom(H t i , ρ it ) lag( DR) ∼ Geom Tr (1 -p R , lag max )

Force of Infection

λ itr κ = β N 0 i -R itr i ∈N i a i tr m i iκ I i tr Aim : Approximate f (m, β, ρ, θ lat , p R |Y ) ∝ f (Y |m, β, ρ, θ lat , p R )f (m)f (β)f (ρ)f (θ lat )f (p R )
The Model : Dispersal Kernels (1)

Mixtures of Exponential Powered Kernels The Model : Dispersal Kernels (2)

f (d , c θ |h, w, k) = n l=1 w l e -(d/h l ) k l Z l {n = 1, k = 2} ⇔ Gaussian {n = 1, k = 1} ⇔ Exponential {n = 1, k < 1} ⇔ "Long-tailed" {n > 1, k = 1} ⇔
The key advantage of mixture exponential kernels is...

m AB (h, w) = x∈A y ∈B n l=1 w l e -||x-y ||/h l /Z l d xd y x∈A xd x = n l=1 w l m AB (h l , w l ).
..we only calculate m AB once ! ! Basis connectivity matrices defined using

h l = 1 2 E [d |h l , k = 1] = 3 2 × 1.08 l (1) l ∈ {1, 2, . . . , 100} (2) 
Shape Constrained Weights 

w l = CDF beta l n |α 1 , α 2 -CDF beta l -1 n |α 1 , α 2 =⇒ Beta-
T E T H T D T R p(S0) p(E0) p(H0) λr p(S → E |r ) Ir Transitions SE t+1 i ∼ Binom(S t i , 1 -e -λ it ) lag( EH) ∼ Gamma(k lat , θ lat ) HD t+1 i ∼ Binom(H t i , ρ it ) lag( DR) ∼ Geom Tr (1 -p R , lag max ) Force of Infection λ itr κ = β N 0 i -R itr i ∈N i a i tr m i iκ I i tr Aim : Approximate f (α, β, ρ, θ lat , p R |Y ) ∝ f (Y |α, β, ρ, θ lat , p R )f (α)f (β)f (ρ)f (θ lat )f (p R ) Approach : Markov chain Monte Carlo
Simulation Study : Outline

Aim : Test accuracy / precission of estimated parameters.

3 Kernel Scenarios 

α 1 = (12727, 29264) ⇐= n = 1, {E [d l |h l ]} = 25 α 2 = (9.3, 18.1) ⇐= n = 2, {E [d l |h l ]} = {25, 100}, ω = 2 3 , 1 3 
α 3 = (5.5, 8.4) ⇐= n = 3, {E [d l |h l ]} = {25, 100, 300}, ω = { 3 6 , 2 
f (α, β, p H0 , Z |Y ) f (α, β, p H0 , Z , ρ, |Y ) f (α, β, p H0 , Z , θ lat |Y ) f (α, β, p H0 , Z , ρ,
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  Mixture of Exponentials Connectivity m ABκ = x∈A y ∈B f κ (||xy ||)d xd y x∈A xd x Numerical Integration CaliFlopp software. Bouvier et al (2009) Environmental Modelling & Software.
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