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Title : “A Bayesian calibration involving nonlinear mixed effects models”
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Summary:

In calibration experiments, a measurand, X, elicits a response, y, through an assumed function,
f(x). Statistical calibration methods aim at accurate and precise prediction of x given a certain y, while
accounting for random effects in f(x). The simple case is when f(x) is linear with one additive error
term. Complications arise when either f(x) is nonlinear or when additional error terms enter f(x).
Having both a nonlinear f(x) and multiple error terms compounds the complexity. Here, we take a
Bayesian approach to address these sorts of complexities found in an agricultural time-to-weed-removal
study. The study used a split-plot experiment conducted at two locations over two years. We fit the
resulting data with Bayesian hierarchical models and obtain predictive posterior distributions of x
through Markov chain Monte Carlo simulation. We then compare Bayesian and classical prediction of x

with a small simulation study.



