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Overview
Motivation:

◦ Knowledge Editing (KE) offers a lightweight alternative to computationally
expensive fine-tuning for updating LLMs.

◦ Existing KE methods are limited by the polysemanticity of MLP neurons,
making it difficult to understand how knowledge is injected into weights.
Our Main Contributions:

◦ TransCoder-based Precise Editing (TCPE): Leveraging the sparsity and
monosemanticity of TransCoder neurons for precise editing.

◦ KECode: A benchmark for evaluating code-to-code translation based on
functional equivalence.

Approach
TCPE: Neuron-Level Sparse Update Mechanism

◦ We replace the original MLP with TransCoder, an MLP-like model compo-
nent with a wide and sparsely activated hidden feature vector.

◦ Consider T new key-value pairs
{(k∗

j , v∗
j , Sj)}T

j=1, k∗
j ∈ Rdtc, v∗

j ∈ Rdmodel .

where each (k∗
j , v∗

j ) encodes the j-th correction knowledge (r(1)
j , sj, r

(2)
j , o∗

j).
the set Sj contains the indices of the active neurons in k∗

j .
◦ Following ROME, we compute the update matrix ∆W(l,j) and apply sparse

updates restricted to the active neurons Sj.
W(l)′

dec[:, m] = W(l)
dec[:, m] + ∆W(l,j)[:, m], ∀m ∈ Sj , (1)

KECode: Knowledge Editing Benchmark in Code Translation
◦ Why KECode? Code requires strict syntactic and semantic correctness.
◦ Dataset: Java→D translation, 600 samples with unit tests.
◦ Evaluation Metrics:

Generalization: corrected target errors
Cluster Drift: change in target error cluster
Specificity: impact on non-target error cluster
Reliability: stability across test cases

Technical Details
Code Error Clustering & Correction Knowledge Construction

◦ Identify the main clusters of code errors.
◦ Construct correction knowledge for code translation tasks.

Analysis of Active Neuron Overlap Across and Within Clusters

Experiments
Neuron-Level Interpretability in Knowledge Editing

◦ Focusing on typical D-type conversion issues like “Error: cannot implicitly
convert expression ‘str.length’ of type ‘ulong’ to ‘int’”.

Analysis of TCPE and Baselines in a Multi-Error Editing Scenario

Information-Carrying Role of Active Neurons for Precise Editing
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