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What is 

Causal 

Reasoning?

Causal reasoning is the ability to uncover 

cause-and-effect relationships to explain 

events and predict outcomes.
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Problem Landscape

• Hypotheses in complex 

systems are expensive and 

risky to test.

• Simulations help but are 

limited.

• Human oversight slows 

scalability.



Analytical 

Framework

Combines LLMs with 

causal models to 

generate hypotheses and 

test intervent ions 

autonomously.
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Smarter Decisions with Machine Causation

Goal:  Integrate  causal  reasoning into LLMs for smarter hypothes is  generation and sa fe 
intervention design.

Approach:  

Ca us al  DA G  +  
Co un ter f ac tual  A na ly si s

D ata  Co l le ct i o n

Re w a rd( I )=α ⋅ S (X )− β⋅ E (X )  

R i s k ( I )=∑λ i ⋅ ( X i−X i
id e a l) 2
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Smarter Decisions with Machine Causation

Goal: Integrate causal reasoning into LLMs for smarter hypothesis generation 

and safe intervention design.

Preliminary Insights:

Hypotheses are  more precise and selective.

Hypotheses are  diverse  but lack focus.



Key 

Takeaways

Generate and test 
hypotheses autonomously  
across diverse scenarios.

Enhance explainability 
with minimal human 
involvement.

Enable ethical, reliable, and 
scalable machine causation 
pipelines for goal 
optimization.
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