
5. Evaluating Code LMs:
Function-Level Code Generation



Natural Language to Code (NL2Code)

➢ Remove specific characters from a string in python

Yin, P., Deng, B., Chen, E., Vasilescu, B., & Neubig, G. (2018, May). Learning to mine aligned code and natural language pairs 
from stack overflow. In Proceedings of the 15th international conference on mining software repositories (pp. 476-486).



Natural Language to Code (NL2Code)

➢ Remove specific characters from a string in python

string.replace('1', '')

line = line.translate(None, '!@#$')

line = re.sub('[!@#$]', '', line)

Yin, P., Deng, B., Chen, E., Vasilescu, B., & Neubig, G. (2018, May). Learning to mine 
aligned code and natural language pairs from stack overflow. In Proceedings of the 
15th international conference on mining software repositories (pp. 476-486).



NL2Code: Evaluation Metrics

➢ Lexical

❏ CodeBLEU: weighted combination of the original BLEU, the weighted n-gram 
match, the syntactic AST match, and the semantic data-flow match

Ren, S., Guo, D., Lu, S., Zhou, L., Liu, S., Tang, D., ... & Ma, S. (2020). Codebleu: a method 
for automatic evaluation of code synthesis. arXiv preprint arXiv:2009.10297.



NL2Code: Evaluation Metrics

➢ Test Case Execution



NL2Code: Evaluation Metrics

➢ Test Case Execution

Chen, M., Tworek, J., Jun, H., Yuan, Q., Pinto, H. P. D. O., Kaplan, J., ... & Zaremba, W. 
(2021). Evaluating large language models trained on code. arXiv preprint 
arXiv:2107.03374.

❏ pass@k: For each problem, sample k candidate solutions. If at least one of 
the k passes all test cases, count it as a success. Then compute the 
fraction of problems for which at least one sampled solution passes.



NL2Code: Evaluation Metrics

➢ Language model as a judge

Zhuo, T. Y. (2024, March). ICE-Score: Instructing Large Language Models to Evaluate Code. 
In Findings of the Association for Computational Linguistics: EACL 2024 (pp. 2232-2242).

❏ Score rating based on the definition of an evaluation criterion



NL2Code: HumanEval

Chen, M., Tworek, J., Jun, H., Yuan, Q., Pinto, H. P. D. O., Kaplan, J., ... & Zaremba, W. 
(2021). Evaluating large language models trained on code. arXiv preprint 
arXiv:2107.03374.

➢ 164 handwritten examples, by authors of the paper

➢ Why Handwritten? Avoid the data contamination in training.



NL2Code: MBPP

➢ Similar to HumanEval, but a bit easier.

➢ 974 short Python problems, written by crowdworkers.

Austin, J., Odena, A., Nye, M., Bosma, M., Michalewski, H., Dohan, D., ... & Sutton, C. (2021). 
Program synthesis with large language models. arXiv preprint arXiv:2108.07732.



NL2Code: EvalPlus

➢ Existing test cases are not robust enough.

Liu, J., Xia, C. S., Wang, Y., & Zhang, L. (2023). Is your code generated by chatgpt 
really correct? rigorous evaluation of large language models for code generation. 
Advances in Neural Information Processing Systems, 36, 21558-21572.



NL2Code: EvalPlus

➢ Use LLMs and fuzzing (type-aware mutation) to create test cases.

Liu, J., Xia, C. S., Wang, Y., & Zhang, L. (2023). Is your code generated by chatgpt 
really correct? rigorous evaluation of large language models for code generation. 
Advances in Neural Information Processing Systems, 36, 21558-21572.



NL2Code: LiveCodeBench

Jain, N., Han, K., Gu, A., Li, W. D., Yan, F., Zhang, T., ... & Stoica, I. LiveCodeBench: Holistic and 
Contamination Free Evaluation of Large Language Models for Code. In The Thirteenth 
International Conference on Learning Representations.

➢ Updated with problems created after models have been trained.



NL2Code: LiveCodeBench

Jain, N., Han, K., Gu, A., Li, W. D., Yan, F., Zhang, T., ... & Stoica, I. LiveCodeBench: Holistic and 
Contamination Free Evaluation of Large Language Models for Code. In The Thirteenth 
International Conference on Learning Representations.

➢ Data contamination is hard to be fully mitigated. 



NL2Code: MultiPL-E

Cassano, F., Gouwar, J., Nguyen, D., Nguyen, S., Phipps-Costin, L., Pinckney, D., ... & 
Jangda, A. (2023). Multipl-e: A scalable and polyglot approach to benchmarking neural 
code generation. IEEE Transactions on Software Engineering, 49(7), 3675-3691.

➢ Relatively easy to translate test cases on simple types (e.g. nomatrices or 
functions) from Python to other languages.



NL2Code: MultiPL-E

Cassano, F., Gouwar, J., Nguyen, D., Nguyen, S., Phipps-Costin, L., Pinckney, D., ... & 
Jangda, A. (2023). Multipl-e: A scalable and polyglot approach to benchmarking neural 
code generation. IEEE Transactions on Software Engineering, 49(7), 3675-3691.

➢ Allows porting HumanEval & MBPP to 18 other languages.



NL2Code: BigCodeBench

Zhuo, T. Y., Chien, V. M., Chim, J., Hu, H., Yu, W., Widyasari, R., ... & Von Werra, L. 
BigCodeBench: Benchmarking Code Generation with Diverse Function Calls and Complex 
Instructions. In The Thirteenth International Conference on Learning Representations.

➢ Code evaluation should be more aligned with real-world development.



NL2Code: BigCodeBench

Zhuo, T. Y., Chien, V. M., Chim, J., Hu, H., Yu, W., Widyasari, R., ... & Von Werra, L. 
BigCodeBench: Benchmarking Code Generation with Diverse Function Calls and Complex 
Instructions. In The Thirteenth International Conference on Learning Representations.

➢ Scaling up to more complex library-using problems and instructions.



Code Editing

➢ Feature removal/addition, Bug fixing, Code refactoring…
○ Input: Natural Language Instructions + Code
○ Output: Code



Code Editing: CanItEdit

➢ Write correct code modifications without introducing unnecessary code.
○ pass@k
○ ExcessCode: uncovered changed lines in passing completions.

Cassano, F., Li, L., Sethi, A., Shinn, N., Brennan-Jones, A., Ginesin, J., ... & Guha, A. Can It Edit? 
Evaluating the Ability of Large Language Models to Follow Code Editing Instructions. In 
First Conference on Language Modeling.



Code Editing: Aider Polyglot

➢ Extend to multilingual code editing in 6 programming languages.
○ Edit format: format that the model is instructed to use to edit files
○ Edit format accuracy: percentage of problems for which the model complies with 

the specified edit format
○ Cost

https://aider.chat/docs/leaderboards/#polyglot-leaderboard



Judging Code Generation via Human Preference

Zhuo, T. Y., Jin, X., Liu, H., Jiang, J., Liu, T., Gong, C., ... & von Werra, L. 
(2025). BigCodeArena: Unveiling More Reliable Human Preferences 
in Code Generation via Execution. arXiv preprint arXiv:2510.08697.



Judging via Human Preference: BigCodeArena

Zhuo, T. Y., Jin, X., Liu, H., Jiang, J., Liu, T., Gong, C., ... & von Werra, L. 
(2025). BigCodeArena: Unveiling More Reliable Human Preferences 
in Code Generation via Execution. arXiv preprint arXiv:2510.08697.

➢ An open human evaluation platform for code generation that enables real-time execution and 
interaction, revealing preferences and capabilities of LLMs in coding tasks.
○ 14K conversations across 10 widely used LLMs, with 10 languages and 8 frameworks



Judging via Human Preference: BigCodeArena

Zhuo, T. Y., Jin, X., Liu, H., Jiang, J., Liu, T., Gong, C., ... & von Werra, L. 
(2025). BigCodeArena: Unveiling More Reliable Human Preferences 
in Code Generation via Execution. arXiv preprint arXiv:2510.08697.

➢ An open human evaluation platform for code generation that enables real-time execution and 
interaction, revealing preferences and capabilities of LLMs in coding tasks.
○ 4.7K multi-turn pairwise conversations with human voting



Judging via Human Preference: BigCodeArena

Zhuo, T. Y., Jin, X., Liu, H., Jiang, J., Liu, T., Gong, C., ... & von Werra, L. 
(2025). BigCodeArena: Unveiling More Reliable Human Preferences 
in Code Generation via Execution. arXiv preprint arXiv:2510.08697.

➢ BigCodeReward: Alignment between reward models and human judgments in code



Judging via Human Preference: BigCodeArena

Zhuo, T. Y., Jin, X., Liu, H., Jiang, J., Liu, T., Gong, C., ... & von Werra, L. 
(2025). BigCodeArena: Unveiling More Reliable Human Preferences 
in Code Generation via Execution. arXiv preprint arXiv:2510.08697.

➢ AutoCodeArena: Low-cost and automated version of BigCodeArena


