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• Retrieval-augmented generation (RAG) has proven effective in 
integrating knowledge into LLMs without training.
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Retrieval-Augmented Generation (RAG)



• Neglecting relationships
• Traditional RAGs struggle to capture complex relationships between pieces of 

knowledge, limiting their performance in intricate reasoning that requires 
integrating knowledge from multiple sources, e.g., multi-hop reasoning.
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Limitations of RAG

Domain-specific tasks:
• Legal
• Finance
• Medical
…



• GraphRAG constructs a graph structure to explicitly model 
relationships, allowing for more effective and efficient retrieval based 
on it.
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Graph-enhanced RAG

Graph-enhanced RAG

Documents Graphs 1. Graph Construction
• Hyperlinks
• Reference link
• …

2. Graph-enhanced Retrieval
• Graph search
• GNN
• ….



Knowledge Graph Index
• Knowledge graphs provide a structural index of knowledge across 

multiple documents are widely used in GraphRAG.
• KGs can be automatically constructed from documents by LLMs

Barack Obama 
(born August 4, 

1961, Honolulu) is 
an American 

politician who 
served as the 44th 

president of the 
United States…
He married to 

Michelle Obama

Document 1

Michelle Obama is 
served as the first 
lady of the United 
States from 2009 

to 2017, being 
married to Barack 

Obama

USA is a country 
primarily located in 
North America. It is 
a federal union of 

50 states, the 
federal capital 

district of 
Washington, D.C.

Document 2

Document 4

Honolulu is the 
capital and most 
populous city of 
the U.S. state of 

Hawaii, which is in 
the Pacific Ocean

Document 3

OpenIE

Entity resolution

Document corpus
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HippoRAG (NeurIPS 2024)

• HippoRAG adopts Personalized PageRank (PPR) to compute the 
relevance of documents with the graph structure for retrieval.
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Challenge: The graph structure can be noisy and incomplete.



• GNNs have demonstrated impressive performance in GraphRAG due 
to their powerful graph reasoning ability. 
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GNN-RAG (ACL 2025)

Challenge: GNNs limit in generalizability as they need to be trained from scratch in
new datasets.



• We propose a novel graph foundation model (GFM), with 8M 
parameters for retrieval-augmented generation (GFM-RAG).
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Graph Foundation Model for Retrieval Augmented Generation

First GFM for RAG that aligns with the neural scaling law!



KG-index Construction

• OpenIE: gpt-4o-mini

• Entity resolution: colbert
• Calculate the entities’ embedding 

similarities and link entities with 
similar semantics by threshold 𝜎.

𝑠 = ℎ𝑒1
𝑇 ℎ𝑒2 , 𝑠 > 𝜎

9



Monash University
10

Graph Foundation Model for Retrieval Augmented Generation



Training Graph Foundation Model 

Synthetic query-target pairs Labeled query-target pairs
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Experiments

• Datasets:
• HotpotQA

• MuSiQue

• 2Wiki

• Training: 8 A100s
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Retrieval Performance

Naive 
Methods

Graph-based
Methods

Findings:
• Graph-based method (HippoRAG) > naïve methods.
• Multi-step framework can improve the performance.
• GFM-RAG can effectively conduct the multi-hop 

reasoning in a single step.



Efficiency

Findings:
• GFM-RAG achieves a great efficiency in performing multi-step reasoning in a single step.
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Generalizability

• Zero-shot transfer to new datasets
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Path Interpretations

The path’s importance to the final prediction 
can be quantified by the partial derivative of 
the prediction score with respect to the triples 
at each layer.
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• GFM can provide path interpretations for its reasoning.



• Performance of the GFM scales with the data and parameters.
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Neural scaling law



• G-reasoner: Foundation Models for Unified Reasoning over Graph-
structured Knowledge

Monash University
24

Future works – G-reasoner

Paper



Thanks for your listening!
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