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Abstract
The objective of this research is to develop a model to account for variations at both the individual and population
levels, which is clear in the clinical data. To achieve this goal, we propose an approach employing hierarchical
nonlinear mixed effects models. It is based on an in-host HIV infection dynamics model and distribution of
parameters across the population is taken into consideration. Mathematically, the established model is a system of
random ordinary differential equations in which parameters are formulated as random variables. We analyze this
model and provide numerical experiments supporting the analytical results.
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