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RQ1 | LLMAOIZftSe DFLERAMT & thB L T &

FL type Technique Top-1 Top-3 Top-5
SEFL Ochiai 19 (4.8%)  65(165%)  99(25.1%)
DeepFL 57 (14.4%)  95(24.1%) 135 (34.2%)
MLFL DeepRLAFL 71(18.0%) 128 (32.4%) 142 (35.9%)
TRANSFER-FL 86 (21.8%)  135(34.2%) 160 (40.5%)
[ MEL LLMAO with CodeGen-350M 82 (20.8%) 106 (26.8%) 126 (31.9%)
LLMAO with CodeGen-6B 85(21.5%) 115(29.1%) 160 (40.5%)
LLMAO with CodeGen-16B 88 (22.3%) 149 (37.7%) 183 (16.3%)
LMFL, new projects | LLMAO with CodeGen-16B 72 (31.9%) 93 (41.2%) 123(54.4%)
, —pretraining 5(1.3%) 24 (6.2%) 30 (7.6%)

LMFL Ablation (6 layers, trained from scratch)
—bidirectional adapter 10 (2.6%) 60 (15.2%) 85 (21.5%)

(predict directly from CodeGen-16B)
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FL type Technique Top-1 Top-3 Top-5
SBFL Ochiai 19 (4.8%)  65(16.5%) 99 (25.1%)
DeepFL 57 (14.4%)  95(24.1%) 135 (34.2%)
MLEL DeepRLAFL 71(18.0%) 128 (324%) 142 (35.9%)
TRANSFER-FL 86 (21.8%)  135(34.2%) 160 (40.5%)
[MEL LLMAO with CodeGen-350M 82 (20.8%) 106 (26.83%) 126 (31.9%)
LLMAO with CodeGen-6B 85(21.5%) 115(29.1%) 160 (40.5%)
LLMAO with CodeGen-16B 88 (22.3%) 149 (37.7%) 183 (16.3%)
LMFL, new projects | LLMAQO with CodeGen-16B 72 (31.9%) 93 (41.2%) 123(54.4%)
, —pretraining 5(1.3%) 24 (6.2%) 30 (7.6%)
LHIH. Ablation (6 layers, trained from scratch)
—bidirectional adapter 10 (2.6%) 60 (15.2%) 85 (21.5%)
(predict directly from CodeGen-16B)
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Metric BugsinPy Defectsd] Devign

# lines 76,672 168,960 7,180,160
Top-1 | 51/493 (10.3%)  88/395 (22.3%) 1478/5260 (28.1%)
Top-3 | 59/493 (12.0%) 149/395 (37.7%) 2050/5260 (39.0%)
Top-5 | 75/493 (15.2%) 183/395 (46.3%)  3171/5260 (60.3%)
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