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GraphPFN: Overview

Based on the PFNs framework popularized for 
tabular data by TabPFN and extends it to graph-
structured data via message-passing adapters

01

02 Pretrains on 1’600’000 synthetic datasets with 
more than 1 billion nodes in total

03 Achieves state-of-the art results in both in-context 
learning and finetuning regimes
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Key Challenges for GFMs

Transferability: Graphs vary widely in features, 
labels, and semantics, making learned 
representations hard to transfer across datasets.

Data scarcity: Graph datasets lag behind CV and NLP 
in scale and diversity; massive single-domain graphs 
are feasible, but do not help with domain coverage.
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Prior-Data Fitted Networks
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Predictions in an in-context learning regime

Pretrained on synthetic datasets from a prior

01

02

TFMs face similar challenges, yet successful PFN-based TFMs emerged in last years
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Architecture
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Graph Prior

Multi-level degree-corrected SBM for 
community structure and desired degree 
distribution

01

02 Preferential attachment for core-
periphery structure

03 Apply random GNN to generate node 
features and targets*

* – procedure is more complex, see the paper for details
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Evaluation Results
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