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Inverse calibration in a Bayesian framework:
ABC methods and specific challenges for computationally 

demanding models.





1 – Research questions

2 – Inverse methods and ABC

3 – ABC challenges for computationally-demanding models



Randomness and community dynamics



Jabot & Chave, Am. Nat. 2011



Qiao et al. Glob. Ecol. Biogeo. 2015 Kubota et al. Oikos 2016



Community dynamics

Mebourne & Hastings, Nature 2008



Jabot & Lohier, Oikos 2016

Community dynamics



Functional integration

Cavender-Bares et al., Am. Nat. 2004

Cornwell et al., Ecol. Monog. 2009



Lohier et al., in prep.

Knapp et al., Science 2002



Dynamics and functional integration
shed light on optimal partitioning theory

Lohier et al., Ann. Bot. 2014



Statistical inference

Bridier et al., Biofouling 2014



Approximate Bayesian Computation (ABC)

Beaumont et al. Genetics 2002

Beaumont Ann. Rev. Ecol. Evol. Sys. 2010

Marin et al. Stat. Comp. 2012
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ABC in a nutshell
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ABC in a nutshell



Wood, Nature 2010



Standard statistical tools
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Ratmann et al. PNAS 2009 Jabot & Chave Am. Nat. 2011

Model checking



Model selection

Beaumont 2008 Jabot & Lohier, Oikos 2016
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Model averaging

Jabot & Bascompte, PNAS 2012



Model averaging

Jabot & Bascompte, PNAS 2012



Methodological works on ABC
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Methodological works on ABC
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Choice of summary statistics:

Fearnhead & Prangle J. Roy. Stat. Soc. 2012
Blum et al. Stat. Sci. 2013



Methodological works on ABC
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Choice of retained simulations (postprocessing treatments):

Beaumont et al. Genetics 2002
Blum & François Stat. Comp. 2010

-> R package abc, Csilléry et al. Meth. Ecol. Evol. 2012



Methodological works on ABC
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Exploration of the parameter space

-> R package EasyABC, Jabot et al. Meth. Ecol. Evol. 2013



Algorithms to explore the parameter space efficiently

- ABC-MCMC (Marjoram et al. 2003, Wegmann et al. 2009)
(replace likelihood by 1(d<εεεε))

- sequential techniques (Beaumont et al. 2008, Del Moral et al. 2012, 
Lenormand et al. 2013)
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Algorithms to explore the parameter space efficiently

Beaumont et al. Biometrika 2009



Algorithms to explore the parameter space efficiently

Lenormand et al. Comput. Stat. 2013

Idea 1: Automatic generation of the sequence of tolerance levels εεεεi

(Drovandi & Pettit 2011, Del Moral et al. 2012)

-> as a quantile (median) of particle distances.

Idea 2: Criteria to stop the algorithm

-> proportion (0.05) of newly accepted particles.



Algorithms to explore the parameter space efficiently

Lenormand et al. Comput. Stat. 2013



Algorithms to explore the parameter space efficiently

Emulation-based sequential ABC (Jabot et al. Arxiv 2014)
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Fit of a meta-model (emulator): 
eg. local regressions.



Algorithms to explore the parameter space efficiently

Emulation-based sequential ABC (Jabot et al. Arxiv 2014)

sequential ABC using the emulator
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Algorithms to explore the parameter space efficiently

Emulation-based sequential ABC (Jabot et al. Arxiv 2014)

Algorithm available in the package EasyABC



Kosmala et al., Ecol. Appli. 2016

SMC-ABC and multiple modes



ABC « re-calibration »

Lagarrigues et al., Ecol. Model. 2015



ABC « re-calibration »

Lagarrigues et al., Ecol. Model. 2015



ABC « re-calibration »

Lagarrigues et al., Ecol. Model. 2015



ABC « re-calibration »

Lagarrigues et al., Ecol. Model. 2015



ABC « re-calibration »

Lagarrigues et al., Ecol. Model. 2015
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