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Inference: In which hole was the ball dropped?

How do we combine 
auditory and visual 

information to �gure out 
what happened? 
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statistical integration integration via mental simulation

Prediction: Where will the ball land?
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Where will the ball land? In which hole was the
ball dropped?
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• Uncertainty about exactly how the ball is dropped
• Uncertainty about how the ball bounces o� the obstacles 
and walls: people underestimate how far the ball bounces

Where would 
it end up?

What sounds 
would it make?

Background

• Prior work has taken a statistical view of multi-modal 
integration.

• We propose that people build mental models of the world, 
and make inferences using mental simulation.

What’s next?
Eye-tracking for 
visual simulation

fMRI for 
auditory simulation

developmental 
work (for fun)
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Conclusion
• We build rich mental models of the world.
• We simulate these models to predict the future, infer the 
past, and evaluate counterfactuals. 

• Together, these capabilities allow us to understand why 
something happened.

Results

incorrect
correct


