We identify causal variables and their

causal graph from temporal sequences

with instantaneous effects.
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PROBLEM SETTING

« (Causal effects faster than frame rate cause instantaneous effects
* Joint causal representation learning + causal discovery needed
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ICITRIS: INSTANTANEOUS EFFECT IN CRL
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« Theoretical result: the minimal causal variables [1] are

ff,

identifiable under a directed acyclic causal graph

« Extend CITRIS [1] with common causal discovery methods
(ENCO [2] or NOTEARS [3])
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OPTIMIZATION STABILIZATION
* Chicken-and-egg situation: without graph, no
disentanglement; without variables, no graph
e QOur solution:
 Graph Learning Scheduling: freeze graph
parameters for first several iterations
* Mutual Information Estimator: no Ml between
intervened variables and previous time step

EXPERIMENTS
* [nstantaneous Temporal Causal3Dldent: 7 causal
variables with temp. and instantaneous effects

Model R? (diag 1 /sep)) SHD (instant | / temp J)
1CITRIS-ENCO 0.96/0.05 1.33/5.00
iICITRIS-NOTEARS 0.95/0.09 4.00/5.00
CITRIS 0.92/0.19 4.67/10.00
1VAE 0.82/0.20 6.67/15.33
1VAE-AR 0.79/0.29 11.00/12.67

* Causal Pinball: game dynamics with 5 causal vars

Model R? (diag T/sep]) SHD (instant | /temp J)
iCITRIS-ENCO 0.98 /0.04 0.67/3.67
iCITRIS-NOTEARS 0.98 /0.06 2.33/3.67
CITRIS 0.98 /0.04 2.67/4.00
iVAE 0.55/0.04 2.33/4.33
iVAE-AR 0.53/0.15 4.33/6.33
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ICITRIS identifies the causal variables and their
temp.+instant. graph well in both datasets
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