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Introduction



SCMs
Linear SCMs — a common choice for benchmarking 
causal structure discovery algorithms

Problem: easy to game by exploiting increasing 
variance along the causal order

Reisach et al. A scale-invariant sorting criterion to find a causal order in 
additive noise models NeurIPS 2023



Standardized SCMs
Problem: still easy to game by exploiting 
increasing correlations between variables 
along the causal ordering

Reisach et al. A scale-invariant sorting criterion to find a causal order in 
additive noise models NeurIPS 2023



Our Solution



Internally-Standardized SCMs



iSCMs (Partially) Remove the Sortability by Correlation



Results



Linear Gaussian stand. SCMs Are Partially Identifiable 



Linear Gaussian iSCMs Are Not Identifiable



Numerical Results



Summary

• theoretical analysis of linear iSCMs 

• empirical verification of  properties 

• benchmark of popular causal discovery methods (linear + nonlinear)

R2 − sortability

We propose a simple modification of SCMs that stabilizes the data-generating process 
and thereby removes exploitable covariance artifacts.

In the paper you will find:
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