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"We are the first to propose Sparse Mixture of In-Context 
Prompters (MiCP) and Context-Aware finetuning (CaPFN), which 
extends tabular in-context learning to larger datasets.
• Existing tabular in-context learning are capped by their limited 

context size (typically 3000 training samples).
• MiCP extends the context length by splitting larger datasets 

into local clusters using K-Means
• CaPFN proposes a novel finetuning strategy to learn in-

context experts for each cluster by bootstrapping new 
contexts for each cluster via K-Nearest Neighbors.

• Our approach achieves state-of-the-art results on the TabZilla 
tabular learning benchmark.

Pretrain a transformer on data-generating prior. During inference, 
pass downstream dataset (≤3K samples) into the PFN model.

Divide and Conquer local clusters of tabular data with PFN
1) Cluster downstream training data into smaller clusters. 
2) Down-sample each cluster into a fixed context size. 
3) Finetune specialized experts on each cluster of training data.

Finetune PFN by bootstrapping KNN clusters around the K-Means 
centroids found by Mixture of Prompters to create PFN experts.

Compute K-Means centroids to define input space of each expert. 
During inference, route individual samples and corresponding 
cluster (≤3K samples) to individual PFN experts.

Finetuning: Context-Aware PFN (CaPFN)

Inference: Mixture of In-Context Prompters (MiCP)

Background: Prior Fitted NetworksSummary

Our Proposal: Mixture of Prior Fitted Networks

On TabZillA Benchmark…
State of the Art Results

Ablation Study

Scalability Studies
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