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RFZE KL : Khan Emtiyaz

FERMEEE : This project aims to apply Bayesian Learning Rule (Khan and Rue, JMLR, 2023) to the pre-training and mid-training of LLMs with
billions of parameters. The goal is to achieve efficient continual learning even with large-scale models.
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Conventional deep learning has shown great success, yet it makes the strong assumption that all training data is available before training
starts. This often leads to a catastrophic forgetting of previously learned tasks when attempting to update trained models with new data. This
project develops models that can continuously learn new information while retaining previously acquired knowledge. While there exist several
previous studies on continual learning in deep learning, many of them only aim for empirical performance improvements by relying on
heuristics. In contrast, this project leverages mathematically founded Bayesian principles based on the concept of adaptivity to rethink
continual learning.

By using our recently proposed IVON optimizer (Shen et al., ICML, 2024), a deep learning algorithm based on the Bayesian Learning Rule
(Khan and Rue, JMLR, 2023), we aim to develop Large Language Models (LLMs) that can continually learn and adapt. During this fiscal year,
we developed the required software tools and conducted preliminary validation thereof. In particular, we conducted preliminary training
experiments of OLMo2 (Team OLMo, COLM, 2025), which is a publicly available LLM originally developed by the Allen Institute for Artificial

Intelligence (Ai2). Our experiments included pre-training of the one billion parameter version, as well as mid-training of the seven billion
parameter version.
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