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Overview Experiments

B Neuron-Level Interpretability in Knowledge Editing
O Focusing on typical D-type conversion issues like “Error: cannot implicitly
convert expression ‘str.length’ of type ‘ulong’ to ‘int”.

\ /# Inactive Neuron Index: 51.

v Between 2.05 and 3.07: 0.3337%

=1;if (str. charAt Example 46, token 12

") level —: elseif (level ==k Example 79, token 3¢
.i—) {if (str [i Example 8, token 53

=str. length; if (len>=n Example 19, token 112
() level ++; elseif (tree[1i Example 79, token 26
count ++; } if (cur_count > Example 88, token 7

==" 1" & !oneSeen) Example 38, token 24

0) {if (str [i] Example 69, token 71

length- 1 ;while (i< j Example 5, token 26

v Between 1.02 and 2.05: 1.4160%

(s>i=0;i<n; Example 28, token 17

, j=n;while (i> Example 85, token 42

<j) {if (str[i] Example 5, token 34

num. length : if (length==1 Example 43, token 51
L-1;if (L== Example 74, token 55

n;i++) {if (tree [i Example 75, token 47

B KECode: Knowledge Editing Benchmark in Code Translation

O Why KECode? Code requires strict syntactic and semantic correctness.
O Dataset: Java—D translation, 600 samples with unit tests.

| Table 16: Example from the G4GD dataset: The final G4GD dataset comprises 600 Java func-

O Evaluation Metrics: ..
Generalization: corrected target errors N 1 e Gal

B Motivation:
O Knowledge Editing (KE) offers a lightweight alternative to computationally
expensive fine-tuning for updating LLMSs.
O Existing KE methods are limited by the polysemanticity of MLP neurons,
making it difficult to understand how knowledge is injected into weights.

B  Our Main Contributions:
O TransCoder-based Precise Editing (TCPE): Leveraging the sparsity and
monosemanticity of TransCoder neurons for precise editing.
O KECode: A benchmark for evaluating code-to-code translation based on
functional equivalence.

Details

~

# Inactive Neuron Index: 3900.

v Between 3.17 and 3.97: 0.0326%
i=n, jEn;while ( Example 85, token 39
1)5i—ki—5) Example 62, token 30
])i—;elsei—;} Example 62, token 62
returnfalse; i ++3j—;} Example 78, token 56

v Between 2.38 and 3.17: 0.2930%

false;}i++hj—;} Example 12, token 88

]) returnfalse ; i##; j—; } Example 5, token 48
1031) 51} ) return Example 86, token 94

i-115}) for ( Example 80, token 112

) -’ 0" ; group+= (nun Example 22, token 27
nl;inti, j, k, Example 61, token 25

0) count ++; } returncount ; Example 36, token 114
true; } elsei*+; } returntrue ; Examp[e 41, token 65
I=k) returntrue; } } } return Example 1, token 101
j-1];elsedp[ Example 17, token 43

v Between 1.59 and 2.38: 1.7090%
1[j1);} ) returnd Example 2, token 80 /

# Active Neuron Index: 13321.

v Between 3.30 and 3.96: 0.0000%
0;intn=tree. length () Example 90, token 89

v Between 2.64 and 3.30: 0.0326%

0;intn=free. length () Example 90, token 89
0, j=str. length () Example 78, token 17

) {int1=num. length; int Example 58, token 103
) {intn=bin. length; if Example 66, token 77

v Between 1.98 and 2.64: 0.1790%
) {intn=8str. length () Example 52, token 37
charAt (start ++) freturnresult ; Example 23, token
length ; intcl=corner. length; if Example 12, token

BIE /” # Active Neuron Index: 1787.

import std.stdio; v Between 3.54 and 4.43: 0.1221%

. £a.2750richm; num) {int lenSnum. length ( Example 0, token 64
{intn1=8tr1. length ; Example 49, token 121

. int<s> nEstr. length ( Example 65, token 27

o s s str) {intnZstr. length ( Example 73, token 14

n success 1= 1 ' () :intcl=corner. length ( Example 48, token 116
writefln ("#Results :%d, %d", n_success, param0 -length )i str) {intn=str. length: Example 51, token 81

int <s> nEstr. length () Example 65, token 28
str) {intnZstr. length ( ExXample 32, token 121

v Between 2.66 and 3.54: 0.3743%

0:intn=tree. length: Example 34, token 120
corner) {intnZstr. length ( Example 48, token 107 ¢ i<str. length () Example 27, token 98

s) {intn=s. length ( Example 47, token 101 [i]1-0") =1 Example 10, token 60

. length; intcl=corner. length; Example 12, token 1) {intn=bin. length () Example 42, token 47

str) {intn= Example 2]., token 127 ) {int length=num. length; if Example 43, token 46
s) {intn=s. length ( Example 33, token 83 ) {intn=str. length () Example 32, token 122

n) {intlen=str. length; Example 19, token 107 ) {intn=str. length () Example 48, token 108
\for(int kZres. length- Example 93, token 10 ) {int length=num. Length () Example 7, token 25 / \i<j) [if (str. char Example 78, token 33

Cluster Drift: change in target error cluster T\
Specificity: impact on non-target error cluster 6
Reliability: stability across test cases ] ~

D unit tests

Technical Details

B Code Error Clustering & Correction Knowledge Construction

O |dentify the main clusters of code errors.
O Construct correction knowledge for code translation tasks.

Approach

B TCPE: Neuron-Level Sparse Update Mechanism

B  Analysis of TCPE and Baselines in a Multi-Error Editing Scenario
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Figure 3. Construction of the Correction Knowledge Four-Tuple (1‘(1)3 S,
' 0™*) for Java-to-D code translation, targeting the (' error cluster: C-
style cast illegal, use ‘cast(int)x’.

Figure 2. Error Clusters of CodelLlama on Java-to-D
Translation Tasks. The top four clusters, (g, Cs, (Y,
and (s, account for 58.5% of all compilation failures.

O We replace the original MLP with TransCoder, an MLP-like model compo-
nent with a wide and sparsely activated hidden feature vector.
O Consider T' new key-value pairs

B |nformation-Carrying Role of Active Neurons for Precise Editing

Table 3: Role of Active TransCoder Neurons in Multi-Error Editing. Neurons are updated  Table 4: Ablation on Active TransCoder Neurons in Multi-Error Editing. Neurons are updated

if activations acv exceed thresholds 7 & {0,0.001,0.01,0.05, 0.08,0.1,0.15,0.2}. “U” and “N" i activations acv below thresholds T € {0,0.001,0.01,0.05, 0.08,0.1}. Here, “Updated Neurons”
denote the union and intersection of updated neurons across multiple error types. denotes the number of neurons that meet each threshold.

B  Analysis of Active Neuron Overlap Across and Within Clusters
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