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Short description
Numerical simulations in biology provide testable hypotheses about the mechanisms
that can explain generated data. A statistical method called “Approximate Bayesian
Computation” has been developed to measure the relative statistical support of
different biological mechanisms based on numerical simulations (Csillery et al. 2010).
Among others, it has been used to compare models of human evolution (Vernot and
Akey 2014) or to fit stochastic models to data in systems biology (Liepe et al. 2014).
In the lab, we have developed the R package abc to perform Approximate Bayesian
Computation (Csillery et al. 2012). Since the release of the R package, substantial
statistical improvements have been proposed for model classification in ABC
including a random forest approach (Pudlo et al. 2016). The objective of the Msc
thesis is to implement a gradient boosting approach in the R package and to test if it
is competitive with respect to other methods of model selection. Gradient boosting as
implemented in XGBoost is an emerging method of data science, and it is one of the
most frequently used package to win machine-learning data challenges (Chen and
Guestrin 2016).
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