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ReFuGe: Feature Generation for Prediction Tasks on Relational Databases with LLM Agents

Summary

Proposed Method: ReFuGe

• Goal: to improve prediction tasks on relational databases (RDB) by 
generating features that aggregate predictive signals from multiple 
tables.

• Challenges:
‒ [Relational structure] Feature generation requires understanding and 

extracting predictive signals from the relational structure.
‒ [Large feature space] The space of potential features is extremely large.
‒ [No-ground-truth supervision] Feature generation lacks ground-truth 

supervision, making direct supervised learning infeasible.
• Proposed Method: ReFuGe
‒ An LLM-agent framework for relational feature generation.
‒ It consists of three agents with an iterative feedback loop: (1) schema 

selection agent, (2) feature generation agent, and (3) feature filtering 
agent.

• Experiments
‒ Evaluated on 7 RDB benchmark datasets and 11 prediction tasks.
‒ ReFuGe achieves the best average AUROC and average rank.

• Step 1: Schema Selection
‒ Identifies task-relevant tables, columns, and relations.
‒ Reduces the search space for feature generation.

• Step 2: Feature Generation
‒ Generates candidate features by aggregating information 

across selected tables and columns from step 1.
‒ Uses multiple LLM instances to produce diverse candidate 

features.
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• Step 3: Feature Filtering
‒ Retains promising features through two-stage filtering:
‒ [Sub-step 1] Reasoning-based filtering: selects features 

likely to be useful based on the task and schema context.
‒ [Sub-step 2] Validation-based filtering: keeps features 

that improve validation performance when added to the 
target table.

• Iterative feedback loop
‒ ReFuGe repeats the above step until no additional 

features are selected.
‒ Feedback from validation results is passed to the agents to 

guide the next iteration.
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Experimental Results

• RQ1. Accuracy: Ours achieves the best average AUROC and the best average rank.

• RQ2. Ablation study: Removing each key component degrades the overall 
performance.
• ReFuGe-SS: Generates features directly from the full RDB schema without schema 

selection.
• ReFuGe-FF: Replaces reasoning-based feature filtering with random feature 

selection.
• ReFuGe-FB: Removes feedback from previous iterations during feature generation.

• RQ3. Effect of iterative feedback: ReFuGe generally improves validation performance 
over iterations.

On average, ReFuGe performs 2.4 iterations across all tasksCodePaper

ReFuGe-FF shows the largest performance drop, indicating the 
importance of the feature filtering step.

Example: Relational Feature Generation

Prediction Task: Predict whether each customer will click 
on more than one ad in the next 4 days.


