
 

Causal Inference on Spatio temporal Data

I Some Basics

standard causal modelling

variables Xp either X ER
or KEIN

base model class SCMs
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I Time series
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times from each series
Yes

Can use the basic Need some type of
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Many causal discovery
methods effect estimation techniques

in this setting PCMCIt

In practice often
deal with linear models
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with effectmatrices A Ao Aznax
specialconditions on contemporaneous

matrix

Can be recast as convolution model
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or It LI A A kt

increasingly methods in continuous setting

III Spatiotemporal setting

Objects of interest spatiotemporal fields
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Are the domains the same

Yes
classical geostatiscis

spatio temporal Durbin
model

in econometrics

diffusion models

emergent problem local dynamics matter

local structure
less a lot

important Requires notion of

Goal extract causally
spatial stationarity

relevant information
e g interaction of

for global
interactions it and

depend only on
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and there is some maximal

speedof transmission

What we looked at last

time was even more

local
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A natural model
to look at from a causal

perspective are spatio temporal
convolutionmodels
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also transferable

to continuous
domains

X

Problems for causal discovery

Conditional independence testing

Large conditioning
sets reduce effective sample size

Localization may help
a little bit



Assumptions may be even harder to argen
for against

The system may
have different components

spatio temporal fields time or spatially

invariant variables

regine variables

In practice applied
researchers seem to

work more with the

potential outcome framework

but under strong
unconfoundedness

assumptions


