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Abstract

Post-training is essential for the success of large language models (LLMs),
transforming pre-trained base models into more useful and aligned post-
trained models. While plenty of works have studied post-training algo-
rithms and evaluated post-training models by their outputs, it remains
understudied how post-training reshapes LLMs internally. In this paper,
we compare base and post-trained LLMs mechanistically from four perspec-
tives to better understand post-training effects. Our findings across model
families and datasets reveal that: (1) Post-training does not change the fac-
tual knowledge storage locations, and it adapts knowledge representations
from the base model while developing new knowledge representations; (2)
Both truthfulness and refusal can be represented by vectors in the hidden
representation space. The truthfulness direction is highly similar between
the base and post-trained model, and it is effectively transferable for in-
terventions; (3) The refusal direction is different between the base and
post-trained models, and it shows limited forward transferability; (4) Dif-
ferences in confidence between the base and post-trained models cannot be
attributed to entropy neurons. Our study provides insights into the funda-
mental mechanisms preserved and altered during post-training, facilitates
downstream tasks like model steering, and could potentially benefit future
research in interpretability and LLM post-training. Our code is publicly
available at HZD01/post-training-mechanistic-analysis.
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