Structured Conditional Continuous Normalizing Flows for Efficient Amortized Inference in Graphical Models
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Statistically faithful sparsity and extended variational objective lead to Effects of Sparsity
Improved inference amortization at reduced computational cost. Comparable loss with < 50% Faithful sparsity is numerically stable
parameters, compared to FHORD [2] (no Increase in integration steps)
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Sparse Neural ODE Improved Objective: Symmetric KL Generative Model from Stochastic Inverse of MLP Classifier (MNIST)

Automated compiler pipeline for Minimally faithful inverse sparsity for MNIST generator ~ Stochastic inverse of a convolution layer

~ ~
e L : : " "
probabilistic programs (contributions [0]) ——— S o1 T & output reconstructions
S 20 - S reverse . .
@ Compi/e |nto graphlcal mOdel ?;‘ SyvmmeIt{:;c KL A ,_§ 103 SymmeIt{IiC KL IDPUt plX@lS Hldden layel’ Labe]. Zin Lfilter Lout %n ~ (JI( | Lfilter [f,out)]
@ Faithfully invert graphical model £ 10 2 e ] o — —~ 2 . . H;‘I(“ﬁ:
' . w x .
using NaMl algorithm [1] T o- @1013 " T e TS 4 d 4 4 @
@ Map inverse graph onto SpGrSity Of % 0 5(|)0 10|00 15|00 2000 % (I) 5(|)0 10|00 15|00 2000 :. e o S E = = !"1 !"1 [": zq‘
FFJORD [2] neural network layers training step training step E,}:‘I.'L'H.:- SERERE I B BEEEE
(@ Train conditional continous [3] = 1 T r}:i‘:.r' L1 LY a4 & & & &
normalizing flow with symmetric KL In comparison to forward or backward KL | % 11 |d: __,-'fl i | i ! #ﬁﬁ#ﬁ#ﬁ - u [ul lﬂ' ‘ul Iul
Cont: N i - | optimizing egpected symme.tr.ic KL loss é{ ! ! Iﬂ%-l?‘! |_! ! :
ontinuous Normalizing Flow improves amortized sample efficiency = Ny E}q— Stochastic inverse of full classifier
Learn neural network fg for volume — ] ';,Ii‘ I i y=7 y=0 y=7 y=3 y=1 y=6
preserving, invertible particle flow | il ﬁ‘.f'g.{‘i E3 ] i
d A 104 R .'ﬁ.'-. : y=4 y=4 y=9 y=7  y=2
L 2 = - forward KL . N L :
e : i : s HEOene
dt In qq)(ztat) — _V,z ) fq;(Zt,t;Qﬁ) g 10” 3 symmetric KL Ef yﬂ E yE yﬂ
. S, ) y y y y y y
Sparsity Structure = 107 = Tl El B E
L am y=7 y=8 y=9 y=4 y=5 y=3
Encode sparsity H of inverse graph S 10! - ]
. . o,
into each layer of fe: % | | References

|
fo(zt;2) = (hay (1) 0 0 ha, (-, 1)) (2 @ ) 0 500 1000 1500 2000
training step

[0] C. Weilbach et al. Structured Conditional Continuous Normalizing Flows for Efficient Amortized Inference in Graphical Models. AISTATS 2020.
[1]1S. Webb et al. Faithful inversion of generative models for effective amortized inference. NeurlPS 2018.

[2] W. Grathwohl et al. FFJORD: free-form continuous dynamics for scalable reversible generative models. ICLR 2019.

[3] X. Chen et al. Particle Flow Bayes' Rule. ICML 2019.

)
d DARPA unde D ano Drogra Q‘,J

ha,(2,t) = c{(Wi © H)Z2 @ 1(t)} + b © mi2(t)




