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Business Use

Outline

• GenAI Powered AI-BBN for Causal Inference 

• GenAI Powered ScienceSage for Causal Inference



Business Use

• Use LLM as an ‘expert’ 
• Iteratively refine the learned BBN  
• Leverage tabular and text data 
• Output regular & Causal BBN

Features & Advantages

What is AI-BBN?

AI-BBNObservational Data Regular BBN

Causal BBNDomain Experts

GenAI Powered 
Causal Inference

Ban, Taiyu, et al. "Causal Structure Learning Supervised by Large Language Model." arXiv preprint arXiv:2311.11689 (2023).
Long, Stephanie, et al. "Causal discovery with language models as imperfect experts." arXiv preprint arXiv:2307.02390 (2023).
Vashishtha, Aniket, et al. "Causal inference using llm-guided discovery." arXiv preprint arXiv:2310.15117 (2023).

• 100X faster
Disrupt Speed & Economics



Business UseArchitecture of AI-BBN API/APP
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Business UseExample: API Interface
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Business UseExample: APP Interface
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Business Use

AI-BBN Performs Well on Data with High Sparsity  

Bayesialab

AI-BBN

Shampoo, eR&R data (>90% missing) in North America Market in past two years

• Automatic driver analysis at scale on large volume of 
data (100x faster)

• Benchmark on multiple datasets shows that the AI-BBN 
is correct, consistent, and robust. 

• AI-BBN also tends to identify and reveal fine structures



Business UseLLM as ‘Expert’ to Build Causal BBN Model
Iterative LLM Supervised Causal Structure Learning (ILS-CSL)

Ban, Taiyu, et al. "Causal Structure Learning Supervised by Large Language Model." arXiv preprint arXiv:2311.11689 (2023).
Scutari, Marco, Maintainer Marco Scutari, and Hiton-PC MMPC. "Package ‘bnlearn’." Bayesian network structure learning, parameter learning and inference, R package version 4.1 (2019).



Business UseLLM Substantially Improves Causal BBN Model

Ban, Taiyu, et al. "Causal Structure Learning Supervised by Large Language Model." arXiv preprint arXiv:2311.11689 (2023).
Scutari, Marco, Maintainer Marco Scutari, and Hiton-PC MMPC. "Package ‘bnlearn’." Bayesian network structure learning, parameter learning and inference, R package version 4.1 (2019).
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• AI-BBN is not meant to replace Bayesialab! It helps conduct 

automatic driver analysis at scale on large volume of data with high 

sparsity.

• LLM can substantially improve quality of Causal BBN in just few 

iterations. It opens a new frontier of causal inference using GenAI 

and PGM.

AI-BBN Summary
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ScienceSage
P&G Docs & Question P&G Answers

Research ReportResearch Question

GenAI Powered
Research Assistant

• Latest information
• Comprehensive report
• Data security
• Avoid Microsoft filtering
• Chat with documents
• Support multiple files & format
• Support multiple LLMs

• 100X faster

Disrupt Speed & Economics

Features & Advantages

What is ScienceSage?



Business UseArchitecture of ScienceSage Web App

Secure DS/AI Server
Docker Container

Documents

Prompts

Report

Answers &
Knowledge
Graph

Questions

Nebula Galileo



Business UseScienceSage 
User Interface



Business UseScienceSage Outputs a Report & References
Question: What is the MoE architecture in GenAI models?



Business UseScienceSage Outputs a Knowledge Graph 
to Provide Causal Inference



Business Use

• ScienceSage can generate an answer with a Knowledge Graph to 

assist causal inferences.

• ScienceSage can search internet or scientific paper database 

based on a question. It can then generate a research report with 

references based on latest relevant information.

ScienceSage Summary



Business Use

Questions


