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Knowledge Editing: Setup

Objective: incorporate new facts into a language model 𝑀𝜃

Notation: query-response pairs {𝑞𝑖, 𝑥𝑖
∗} , original response 𝑥

Example: 𝑞 : ”Did Messi win the FIFA world cup?”

𝑥: ”No". 

𝑥∗: ”Yes, in 2022". 

Typically done by maximizing the probability 𝑝𝜃 𝑥∗ 𝑞).



Problem with Fine-Tuning

In deep learning, a large batch size helps mitigate overfitting.

Problem: overfitting

Can we find a target distribution that is close to 𝑥∗, and contains other useful information? 



Fine-Tuning with Sampling

We can sample a distribution!

Employ a softer distribution generated by the model itself in a bootstrapping manner:

Observation 1. The objective of fine-tuning with samples is equivalent to the objective of 

traditional fine-tuning, i.e., 

This implies that the model cannot learn and improve on its own without external information!



In-Context Learning: Language Models are Few Shot Learners

LLM can perform a task just by conditioning on input-output examples, 

without optimizing any parameters.

Example: c : ”Messi won the world cup in 2022. ”

𝑞 : ”Has Messi won the world cup?”

𝑥: ”Yes, in 2022". 



In-Context Editing (ICE)

We need to introduce extra information that 

• Guides the model towards a new distribution that aligns with the target

• Maintains similarity to its original distribution

Create the target distribution by adding a context prompt c:

The combined objective is:



Framework



Experiments: Single Edits



Thanks!

Takeaway:

ICE provides a framework for knowledge editing in language models. It leverages in-
context learning to induce target distributions that ensure competitive accuracy and 
adaptability, all while preserving model integrity through continuous updates.
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