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Most causal variables that we reason over, in both science and 
everyday life, are coarse abstractions of  low-level data. Motivation
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1.    Macro variables are simpler
   than their micro variables

2.    Macro variables share MI
   with their micro variables

3.    A simple mechanism
   relates macro variables

Macro variable desiderata
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  ℒ = −ELBO(gx, px) −ELBO(gy, py) +λ
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Related work:  
Causal Feature Learning 

• Aggregates micro variables by 
defining equivalence classes 
(macro variables) to which they are 
mapped. 

• Macro variables are discrete and 
not interpretable.

 
macro variables 
(Digit identity)

xh

 
macro variables 
(Digit identity)

yh

 
micro variables 

(pixels)

xl

 
micro variables 

(pixels)

yl

the  
number  

five

the  
number  

five

Observations 
Since the correct macro variables are the digit identities, a 
metric of  DeepCFL’s performance is how well the different 

classes of  digits are clustered
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