Integration

Cheng Soon Ong Marc Peter Deisenroth
Data6l, CSIRO University College London
chengsoon.ong@anu.edu.au m.deisenroth@ucl.ac.uk
,©ChengSoonOng ’@mpd37

December 2020


chengsoon.ong@anu.edu.au
m.deisenroth@ucl.ac.uk

Integration problems

» Moment computation
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Integration problems
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Integration problems

» Moment computation » Prediction in time-series models
My(r) = /ib‘kp(ﬂﬂ)dl“ p(xi1) = /p(mt+1|mt)p(mt)dmt
» Evidence (marginal likelihood) » Experimental design
o) = [ p(XI0wi0)0 EolU ()] = [ Ulxi0)p(6)ds
» Relative entropy (KL divergence) > Planning

KL(sllo) = | log %p@)dm J7((0)) = / (@ (), u(t)) |z (0)dt



Exact integration
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» Compute integrals analytically, if possible (Gradshteyn & Ryzhik, 2007)
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Approximate integration

Topic Useful reference Video

Numerical integration Stoer & Bulirsch (2002) Chapter 1

Bayesian quadrature Rasmussen & Ghahramani (2003), Chapter 1
Gunter et al. (2014)

Monte-Carlo integration MacKay (2003), Murray (2015) Chapter 2

Normalizing flows Weng (2018), Papamakarios et al. (2019), Chapter 3
Kobyzev et al. (2020)

Inference in time series  Julier & Uhlmann (2004), Sarkka (2013)  Chapter 4
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