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Feature Engineering via Large Language Models

e | | Ms Generate feature-wise rules related to each target class

Task: Does this patient have diabetes? Yes or No?

Rely on LLM with arbitrary

However,
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domain knowledge and

a few samples
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® Qutperform traditional tabular prediction methods in few-shot settings

Proposed Framework for Diagnosis & Evaluation

® Drawing inspiration from real-world practices of domain experts, identify three core elements considered in

feature engineering: Golden Variable, Golden Relation, Golden Value

e Based on the multi-level scheme,
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- Varying Variables
- Varying Examples

Domain Knowledge

<0 Variables
Rules for class "yes":
R1: Age = 40 :
R2: BMI = 30 q """ o Relations
R3: Glucose = 100
R4: Insulin =10 Qrrnnranranes o Values
High
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Quality
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Ensemblé Classifier

Diabetes "no": 0.62

AUC: Low 8

o Reliability Diagnosis: Assess the consistency in LLM respponses across varying conditions at each level
O Feature Evaluation. Investigate how high-quality features can enhance the effectivenss of LLM-driven feature engineering

Lv. 1
‘@' Golden Variable

: Can LLMs identify key variables
highly correlated with target classes
given varying domain knowledge?

Task 1: Rank the
variables according to
their importance.

00 Golden Relaton @~ =

Can LLMs understand the causal relationship A1: 1. Glucose 2. BMI ... -’
(i.e., correlation polarity) between golden A2:1. SkinThickness 2. A -

variables and target classes?
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Golden Value

Can LLMs set the decision boundary
values of golden variables that
differentiate the target classes?

Multi-level Scheme

Reliability Diagnosis Results

e \ariation of reliability scores of each level for different models and datasets

Perturbation: Domain Knowledge, Sample
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Reliability Diagnosis

Task 2: Analyze the casual
relationship between each
variable and class.

A1: Glucose has a negative
correlation with class "yes*. .’

A2: Glucose has a positive
correlation with class "yes"

Quality, Corruption

Lv. 3

Task 3: Fill in the threshold
that separates classes for
each variable.

A1: Glucose is greater than 100

Bad

A2: Glucose is greater than 50

-
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Ensemblé Classifier

Diabetes "yes": 0.78

AUC: High (&

Feature Sets

..................

. Rules for class “yes":
R1: Age > 40
R2: BMI > 30

Rn: Glucose > 100

Ensemble Classifier

AUC: High [}

Feature Evaluation

Feature Evaluation Results

® Few-shot classification performance (AUC) evaluation results
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e Effects of varying the number of examples on reliability scores at each level
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ness and overall performance

More questions or relevant work? Contact Yebin Lim via yebinuni@korea.ac.kr
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