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Previously

• SCM, CBN, DAG


• From inference in causal models to inference about causal models


• Causal models can get very complex


• Learning complex models is hard


• Is it also the case for how the mind learns about causal models?


• Why do we care about learning causal models?
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Red agents make things 

change colors?

Make things yellow?

Red circles make a 

blue square into 

yellow non-circles?

Study 1

…



Causal generalization 

• People generalize causal relationships systematically, upon seeing very few 
(even just one!) examples.


• We do this via forming causal concepts that are functional, (often) symbolic, 
compositional, and probabilistic.



One-shot causal generalization
Zhao et al. (2022)

• Design


• 6 between-subject example 
interactions


• Total n = 120 participants 


• Procedure: 


• See 1 causal interaction


• Make 15 guesses, no feedback

Example

Guess 1

Same Example

Guess 2

…



One-shot causal generalization
Zhao et al. (2022)

One-shot observations
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Inter-person generalization similarity
Zhao et al. (2022)

Selection freq



Zhao et al. (2022)
Inter-person generalization similarity
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One-shot causal generalization 

• People generalize causal relationships systematically, upon seeing very few 
(even just one!) examples.


• We do this via forming causal concepts that are functional, (often) symbolic, 
compositional, and probabilistic.



Rule-based concept learning

• Concepts are mental representations that are used to discriminate between 
objects, events, relationships, or other states of affairs.


• Concepts are learned inductively from the sparse and noisy data of an 
uncertain world.


• Many concepts are formed by combining simpler concepts, and the meanings 
of complex concepts are derived in systematic ways from the meanings of 
their constituents. 

Goodman et al. (2008)
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Modeling causal concepts 
with PCFG (probabilistic context-free grammars)
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Modeling causal concepts 
with PCFG (probabilistic context-free grammars)















Summary

• Treating causal models as concepts


• Using PCFG to assign priors over a structured, open-ended concept space


• Example studies


• Tomorrow: how to do inference when the normalization term is intractable?


