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Abstract
Many diseases have clusters in their population-genetic
variability (strains)
Exposure to one strain often yields some protection against
infection by similar strains
This partial cross-protective immunity affects disease dynamics
and can influence intervention strategies.
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Dynamics vary widely with parameterization
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AddingMigration
Following Xiao et al. [5], we model movement between populations
using thematrix representation of a dispersal network:

∆ =


−3δ 0 0 0 0
δ −δ 0 0 0
δ 0 −2δ 0 δ
0 δ 0 −δ 0
δ 0 0 δ −2δ


dyi,k
dt = βi ((1− wi,k) + (1− γi)(wi,k − zi,k)) yi,k

− σiyi,k − µiyi,k +
∑
l

∆klyj,l

dzi,k
dt = βi(1− zi,k)yi,k − µizi,k +

∑
l

∆klzj,l

dwi,k

dt = βi(1− wi,k)
∑

j∋j∩i ̸=Ø

yj,k − µiwi,k +
∑
l

∆klwj,l
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Howdoesmigration between identical populations affect dynamics?
Dynamics are dampened in populations further down the chain
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Howdoesmigration affect dynamics when parameters differ between populations?

Destination populations inherit the dynamics ofmigrant origins
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When there aremultiple sources contributing to a single sink, which dynamics dominate?
Chaos overrules cycles, and cycles overrule steady states
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