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• Introducing auxiliary learning tasks has been shown to be an effective way to address the problem of 
limited training labels in many applications.

• For example, incorporating chemical, physical, and toxicological profiles as auxiliary tasks helps ML 
models capture underlying data structures more effectively and improve generalization.



Motivation
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• However, constructing high-quality auxiliary tasks is often complex and resource-intensive.

• In fields such as biology and chemistry, these challenges are further amplified by the scarcity, high cost, and 
time demands of obtaining domain-specific knowledge.

RQ: Can we automate the process of auxiliary task–enhanced ML model training?



Method - AutAuT
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1) Auxiliary Task Retrieval
1) Instruction: Provides general guidance to the 

LLM, specifying its role in the retrieval process. 

2) Message: A direct and clear request for the LLM 
to identify potential auxiliary task labels based 
on the given context

2) Auxiliary Task Selection
1) Search available information about these 

properties and write a brief summary…

2) Assess the relevance between retrieved 
properties and the primary task…

3) For the primary task, recommend K 
properties as auxiliary tasks…

TL;DR: A fully automated framework that uses LLMs to retrieve Auxiliary Tasks and employs Adaptive Weighting to integrate them for molecular property 
prediction.
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1) Auxiliary Task Retrieval

2) Auxiliary Task Selection

3) Learning to Learn from Selected Auxiliary 
Tasks
1) Weigh initialization: the auxiliary task weights 

are initialized based on affinity scores.

2) Dynamic weight adaptation: the auxiliary task 
weights are iteratively updated using gradient 
alignment and validation performance.

3) Dynamic weight adaptation: the ML model 
parameters are optimized with fixed auxiliary 
task weights. 

Theorem 1

(Subspace Alignment for Optimization)

Theorem 2

(Generalization Bounds with Auxiliary Tasks)

TL;DR: A fully automated framework that uses LLMs to retrieve Auxiliary Tasks and employs Adaptive Weighting to integrate them for molecular property prediction.



Experiments

• AutAuT surpasses 10 auxiliary task selection methods across 9 molecular property prediction tasks.

• AutAuT demonstrates superior molecular property prediction performance against 10 state-of-the-art molecular 
property prediction methods.  
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Experiments
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A: Auxiliart task influence is correctly inferred. 

B: Auxiliary task selection and adaptive weighting complement each other.

C: The number of selected auxiliary tasks (K) balance informativeness and noise.

D: All major LLMs produce useful task suggestions and improve over baseline.

A B C D



Thank you!
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