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3. Framework Overview: SPIO

● Evaluated on 12 benchmark datasets from 
Kaggle and OpenML.

● Tested with three LLM backbones: GPT-4o, 
Claude 3.5 Haiku, and LLaMA3-8B.

● Compared with strong baselines, including (1) 
ZeroShot, (2) CoT, (3) Agent K, (4) AutoKaggle, 
(5) OpenHands, (6) Data Interpreter, and (7) 
AIDE.

As a result …

● SPIO-S and SPIO-E consistently outperform 
baselines across classification and regression 
tasks.

● Achieves an average performance gain of 5.6%, 
showing the effectiveness of sequential 
multi-path planning.

5. Ablation Studies

Scan to read our paper!

LLM-based agents are increasingly used in data science, but many still rely on rigid, single-path workflows.
Such fixed workflows limit strategic exploration and make it difficult to recover from weak intermediate decisions.
Automated data science requires flexible planning across key pipeline stages.
SPIO improves reliability by exploring, evaluating, and integrating diverse solution paths.

SPIO improves automated data science by exploring multiple candidate 
strategies instead of relying on a fixed single pipeline. Through sequential 
planning and integration across key stages, it achieves stronger and more 
robust performance on diverse benchmark datasets.
Future work will focus on making plan exploration more efficient, applying 
SPIO to more complex real-world scenarios, and improving feedback 
mechanisms for better pipeline selection and optimization.


