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Background

1. Universal domain proficiency of LLMs on reasoning
unstructured data tasks without fine-tuning

SOTA results on MedQA
with meticulous prompt textsMulti-task

zero-shot generalization

Multimodal
adaptive generalization

SOTA results on MedQA
with meticulous prompt texts



Background

2. Classical textual prompting is ineffective to trigger LLMs’ knowledge 
on tabular data prediction tasks

Linguistic prompting gap

Textual reasoning

Semantic representation

Tabular prediction

Statistical learning

Modality discrepancy



Observation & Motivation

3. Prediction on tabular samples with extreme LLM confidence is still 
relatively more reliable

Prediction results in high LLM 
confidence subsets are more reliable

How to extract & refine LLMs’ knowledge 
for tabular prediction?

Reformulation: A noisy label learning problem



SERSAL: Synergy learning with small models 

4. SERSAL is an unsupervised non-textual self-prompting method 
to enhance LLM tabular prediction (considering binary classification)

#1 Soft LLM pseudo labeling.
Query LLM probability confidence for each sample using 
simple zero-shot prompt templates.

#2 Teaching a small model with LLM noisy labels.
Reformulate the extraction of LLM knowledge as learning 
with noisy labels (LNL) using a small tabular model.

#3 Quality control for prompting loop termination.
We use high-confidence samples for early stopping.

#4 Reversely teaching the LLM using the well-taught 
small model.
Refine LLM knowledge in a co-teaching manner.



Adapted LNL methods: DivideMix

5. We adapt classical LNL method DivideMix to teaching a small 
tabular model (FT-Transformer) from noisy LLM outputs

DivideMix workflow (A & B are small tabular models)

DivideMix mechanism

neural networks tend to 
learn simple patterns 
first before fitting label 
noise



Main experiment: medical diagnosis

AUC score comparison of ChatGPT on 10 binary medical diagnosis datasets
using different prompting schemes.



Other experiment

Ablation on key designs

#1 Substitute soft probability LLM pseudo labels with hard ones
#2 Remove heuristic early stopping

AUC variation of ChatGPT & small tabular model as SERSAL 
iteration time increases

Effectiveness of multi-loop SERSAL



Interpretability

Interpretability from feature importance perspective
the variation of the Shapely Values (using small model outputs as targets)

on Indian Liver Patient Records dataset



Conclusion

l Firstly bring the common challenge of existing general-purpose LLMs on 
statistical-learning tabular data prediction tasks to the spotlight.

l A novel unsupervised self-prompting method to adapt LLM’s capability 
to tabular data prediction by synergy learning with small models to extract 
correct patterns from LLM intrinsic knowledge.

l Experiments on 10 widely recognized medical diagnosis binary tabular 
datasets reveal the consistent effectiveness of SERSAL compared to 
common textual prompting methods.

Project repo https://github.com/jyansir/sersal
Personal homepage https://jyansir.github.io


