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ABSTRACT

From early in grade school, people learn from explicit feedback provided in re-
sponse to assignments or other interactions. In this work, we explore how effec-
tively language models incorporate textual feedback, focusing on exploring the
utility of having weaker models feedback stronger ones, a potential pathway to
scalable oversight. Using code generation as a test domain, we experimentally
investigate a generate-feedback-refine process, varying model strengths for gener-
ation, feedback, and refinement across the MBPP, APPS, and DS-1000 datasets.
We find that weaker models can provide feedback as effectively as stronger models
in some cases. Feedback-and-refinement consistently improves performance on
APPS and DS-1000, while on MBPP, feedback mainly benefits weaker generation
models, underscoring differences across tasks.

1 INTRODUCTION

As models continue to improve in capability, they approach or match human performance in many
domains. In order for models to keep improving, we require methods that can allow models to learn
from human data or inputs but ultimately surpass the ability of their human trainers. One proposed
approach is scalable oversight (Bowman et al., 2022), where humans continue to provide a helpful
learning or supervision signal even to models with superhuman capabilities. This allows humans
to continue to play a crucial role in providing feedback and steering for systems more capable than
themselves, either to improve performance or to avoid dangerous and undesirable model behavior.

To study scalable oversight in a tightly controlled experimental setup, we consider a generate-
feedback-refine setup, where we can simulate a more capable model and a less capable human by
having a weaker model serve as a proxy for the human providing feedback. In this work, we study
the generate-feedback-refine loop already established in the literature for code generation, where we
have one model generate an initial code solution, a second model provide feedback on the solution,
and return to the first model to refine the original solution based on the feedback. To investigate the
impact of model capability in each of the three steps on the overall performance, we run a large set
of empirical experiments varying the model used in each of the “roles”. We focus on varying the
relative strength of the feedback and generation models, where weaker feedback models serve as
proxy for humans in the scalable oversight setting, while stronger feedback models offer potential
cost savings (compared to using a stronger model for all three steps). We explore this setup across
three diverse code generation datasets–MBPP, APPS, and DS-1000.

We find that weaker models can provide effective feedback, at times matching or exceeding more
performant models. Our experiments demonstrate that incorporating a feedback-and-refinement
loop consistently enhances code generation performance. In the APPS and DS-1000 datasets, even
weaker feedback models provide significant improvements when paired with stronger generation
models. On the MBPP dataset, where models’ initial generations are much more often correct,
feedback seems less valuable and more beneficial to weaker generation models. While preliminary,
this evidence suggests that the benefits of language feedback are seen primarily when there’s more
room for improvement—which, if the results hold, offers encouraging potential to scalable oversight
in difficult task settings.
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Figure 1: Experimental setup overview. Given a programming task, we prompt a generation model
(G) to generate an initial solution. In the No Refinement setup, we evaluate the solution directly on
a test set of held-out code tests (not presented to the model). In the Direct Refinement setup, we
run the initial solution on a validation set of held-out tests. If any of these tests fail, we prompt the
refinement (R) model to generate a new solution. In the Feedback and Refinement setup, we first
prompt a feedback model (F) to provide feedback on the initial solution, which we include in the
prompt for refinement.

2 METHODOLOGY

Figure 1 summarizes our setup. We first present a language model (denoted the generation model,
(G)) with a coding problem and obtain an initial solution. We then evaluate the solution on a set of
preliminary test cases. If the initial solution passes all preliminary tests, we take it as the model’s
solution for the problem; if it fails one or more of the preliminary test cases, we proceed to the
feedback and refinement steps. To obtain model feedback, we prompt a language model (denoted
the feedback model (F)) with the problem, the initial solution, and one of the failed test cases and
resulting error. We ask the feedback model to provide 1-3 sentences of feedback to correct the code.
We then prompt a language model (the refinement model (R)) with the problem, the initial solution,
and the model-generated feedback to sample a refined solution. We then evaluate the solution (either
the refined one or, if all preliminary tests passed, the initial one) on a held-out set of tests that are
distinct from the preliminary tests. We also compare to a control case where the generation model is
prompted to refine its solution after failing a test, but without feedback from another model.

Crucially, we vary which models fulfill the roles of the generation, feedback, and refinement models.
We focus our analysis on the case where the same model is used for generation and refinement (as
both generate code) and vary which model provides feedback. This allows us to explore feedback
from stronger to weaker models, and vice versa, and to evaluate the impact of using models from the
same family compared to different model families.

2.1 DATASETS

APPS (Automated Programming Progress Standard) APPS (Hendrycks et al., 2021) is a dataset
of Python coding problems. The inputs and outputs for each problem are generally presented in
plain text. Each problem comes with a set of test cases, with a subset also having accompanying
ground-truth solutions. The problems are grouped into introductory, interview, and competition
categories of increasing difficulty.

DS-1000 (Data Science 1000) (Lai et al., 2022) is a code generation benchmark related to data
science tasks, with a focus on using Python libraries to manipulate and analyze data. The inputs
are StackOverflow questions and intended results, and the outputs are code snippets that answer
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Figure 2: APPS dataset results, averaging across problems in all three subsets. Each plot shows the
results on APPS using each of the four models as for both code generation and refinement, while
the columns within each plot vary in the feedback model used (or lack thereof). We include a no
refinement baseline (No Refn), where the initial generated solution is scored directly. Across all four
generation models, model-generated feedback leads to improved solutions, with stronger feedback
models leading to greater improvement. Note that the Y-axis begins at 20%.

the question but could be generalized to other similar queries. The libraries are NumPy, Scipy,
Pandas, TensorFlow, PyTorch, Scikit-learn, and Matplotlib

MBPP (Mostly Basic Python Problems) (Austin et al., 2021) is a benchmark dataset designed
for evaluating the performance of code-generation models on simple Python programming tasks. The
dataset consists of 974 problems, each consisting of a problem statement, input-output examples,
and reference solutions. We use the EvalPlus (Liu et al., 2023) version of MBPP, which provides
additional tests beyond the original dataset.

2.2 MODELS

We evaluate our methods with Claude-1-instant (C1i) Anthropic (2024), Claude-2 (C2) Anthropic
(2024), GPT 3.5 Turbo (G3.5t) OpenAI et al. (2024), GPT 4 (G4) OpenAI et al. (2024). As discussed
above, we fix a single generation and refinement model and vary the feedback models.1

2.3 SYNTHETIC TEST GENERATION FOR APPS

Prior work on using automated coding feedback or refinement has highlighted a common method-
ological issue with using the same test for generating model feedback and evaluating the final model
solution (Pan et al., 2023; Huang et al., 2024). Specifically, this introduces a form of selection bias
that implicitly raises the scores of refined solutions relative to initial solutions, as refined solutions
are conditioned on the initial solutions failing the tests.

One approach to avoiding this issue is having separate sets of preliminary and held-out tests, as
described in Section 2. However, the APPS dataset does not include sufficient tests per problem to
allow for preliminary/held-out splits. To address this issue, we propose using synthetically generated
test cases as the preliminary tests and using the original test cases provided in each dataset as the
held-out tests.

1We show the complete list and examples with different generation and refinement models in the Appendix A
and Appendix B
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Figure 3: MBPP dataset results. Weak feedback models provide equally effective feedback to the
stronger models, especially when the generation model is strong. Note that the Y-axis begins at 60%.

To synthetically sample the preliminary test cases for each problem in the dataset, we provide GPT-4
with the problem specifications and few-shot examples of the ground-truth tests. We then prompt
it to generate five more examples of similar tests. We repeat this process 20 times, resulting in 100
candidate tests per problem. Next, we filter out tests that exactly match any of the ground-truth tests.
We also filter out tests that the ground-truth solutions provided in each dataset fail to pass. We now
have an additional set of valid tests for each problem. We exclude problems with fewer than five valid
generated tests or without ground-truth solutions from our experiments.

We wish to emphasize two points: (1) This synthetic test generation should not be treated as a
part of the code refinement process since it uses the ground truth tests as inputs. Instead, it serves
as a data-augmentation method, providing a second set of tests to conduct our code refinement
experiments. (2) There may still be indirect information leakage between the ground truth tests and
the synthetically generated tests (e.g., if the tests are very similar and probe the same edge cases of
the coding problem). Our results on APPS should be interpreted with this in mind, but we find that
this approach is preferable to not having held-out tests or to excluding problems without sufficient
tests to hold some out.

3 RESULTS

APPS In Figure 2, we show the scores on the held-out test cases on the APPS dataset, where we use
the same model for both generation and refinement and vary the feedback model across the columns.
We offer the complete set of results in Table 3 to Table 6.

We find that for code generation, performance generally follows the order of GPT-4 > GPT-3.5 Turbo
> Claude-2 > Claude-Instant-V1. Scoring the initial solutions without any refinement consistently
leads to the worst performance. We find that incorporating a feedback-and-refinement step leads to
improved performance across all generation and feedback models. Broadly, using stronger models,
either for generation or for feedback, leads to better performance. Notably, even feedback from a
weaker model for a strong model (e.g., generating a solution with GPT-4, using Claude-2 to generate
feedback and GPT-4 to generate a refinement) leads to improved performance over the initial solution.
We also include an additional “direct refinement” baseline, where we task the refinement model to
directly refine the original solution, using the test errors but without an additional feedback step.
This baseline underperforms an explicit feedback step, even when a weaker model is used to provide
feedback.
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Figure 4: DS-1000 dataset results. Each plot shows the results on DS-1000 using each of the four
models for code generation and refinement, while the columns within each plot vary in the feedback
model used. Init refers to the initial solution generated by the generation model, Direct Refinement
refers to the refinement model directly refining the initial solution without feedback, and C2.1, G3.5t,
G4, and C1.2i refer to the feedback models generating feedback for the refinement model. The
feedback-and-refinement process leads to improved performance over the baselines.

MBPP Figure 3 depicts the EvalPlus MBPP dataset results using the same experimental setup as
above in (and see the result full in Table 7).

Compared to APPS, the baseline performance of all models is substantially higher. This provides less
room for improvement. Unsurprisingly, we observe that weaker models benefit more from feedback
and that our most capable model (GPT-4) offers the most useful feedback. We otherwise find the
weaker models similarly capable at providing feedback, though we also observe a case win which
feedback is harmful (compared to the feedback-less baseline), rather than helpful (GPT-3.5-Turbo).

DS-1000 We present the results on the DS-1000 dataset in Figure 4.

Our results on DS-1000 resemble our results on APPS. Across all cases, providing feedback to the
models helps improve performance over the no-refinement baseline. Furthermore, all models provide
similarly useful feedback, where the model with the weakest overall accuracy (Claude-1-instant)
providing feedback that in some cases is similarly helpful to the strongest model (GPT-4).

A potential pitfall is that the wrong feedback may lead to worse performance rather than better results.
To evaluate the quality of the feedback generated by the feedback models, we compare the feedback
direction accuracy of the feedback models to the evaluation results of the refinement model: the
feedback direction is correct if the feedback predicts the solution is accurate and the solution passes
all the tests. Otherwise, the feedback model should point out that the code is incorrect and describe
possible errors. We calculate the feedback direction accuracy as the percentage of the feedback
instances that agree with the evaluation results of the refinement model in the full evaluation.

Feedback Direction Accuracy =
# of Correct Feedback Directions

# of Feedback
(1)
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Figure 5: Averaged Feedback Direction Accuracy on the DS-1000 dataset.

We show the feedback direction accuracy in Equation 3. We find that the feedback direction accuracy
is generally high, with the feedback models generally providing feedback that agrees with the
evaluation results of the refinement model.

4 RELATED WORK

4.1 CODE GENERATION

Code has been a popular target for language models, with early work focusing on generating code
snippets from natural language descriptions (Feng et al., 2020; Chen et al., 2021). Recent studies have
shown that large language models can generate high-quality code for a wide range of programming
tasks, including coding challenges, data science tasks, and software engineering problems. These
models have demonstrated the ability to produce code that is both syntactically correct and seman-
tically meaningful, often outperforming traditional methods across various benchmarks. However,
LLMs are still imperfect in real-world tasks (Jimenez et al., 2023) and may fail on the first attempt in
those code tasks.

4.2 MODEL FEEDBACK FOR CODE REFINEMENT

Consequently, multi-step generation and self-refinement approaches (Madaan et al., 2024) have been
proposed to enhance performance by leveraging signals from humans, the compiler, or the models
themselves. In recent research, Kim et al. (2024) addresses the challenge of code generation by using
large language models (LLMs) to create a plan composed of actions for interacting with a computer
interface, applying Recursive-Critique-and-Improvement (RCI) to both the plan and individual
steps. Jiang et al. (2023) propose generating snippets of background knowledge relevant to a given
task and incorporating this knowledge into the model’s feedback and refinement processes. Kim
et al. (2023) utilize both LLM-generated explanations and execution traces as signals for refinement.
Additionally, Olausson et al. (2024) identify that refinement performance can be constrained by the
capabilities of the feedback model. Ni et al. (2024) focus on training models to reason about execution
traces and states to enhance code repair capabilities. In a similar vein, McAleese et al. (2024) train
LLMs to write test code for a given problem, while Tian & Chen (2023) incorporate test-case analysis
into the feedback-and-refinement process. Furthermore, Ding et al. (2024) highlight the potential
of using smaller models in the self-refinement process by learning. In our work, we demonstrate
that a weaker model can provide feedback as effectively as a stronger feedback model, particularly
when the generation model is robust. This suggests that a weaker model can serve as an effective
supervisor in the feedback-and-refinement process.

4.3 AUTOMATED SUPERVISION

For real-world complex tasks, feedback from humans is not always feasible. We aim to develop
scalable oversight and provide automated signals to help the model Bai et al. (2022). Using LLMs
as graders to provide feedback for tuning data Ramji et al. (2024) involves external metrics in the
self-refinement process. Pan et al. (2023) and Bowman et al. (2022) survey the landscape of diverse
self-correction strategies and scalable oversight methods.

6



324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377

Under review as a conference paper at ICLR 2025

In this work, we evaluate a feedback-and-refinement methodology that leverages weaker models to
provide feedback to stronger models, which could be more scalable and efficient than self-refinement
by learning.

4.4 INFERENCE-TIME COMPUTE

The feedback-and-refinement procedure for generating code solutions from models can also be seen
as a form of test-time compute, which has gained traction as an alternative means of improving model
performance besides modifying or scaling up the underlying model. Methods such as best-of-N,
rejection sampling, and beam search that use trade off more computation for better performance have
a long history of use in the field, while newer approaches focus on scaling inference-time compute
beyond sampling more. OpenAI (2024) and DeepSeek-AI et al. (2025) demonstrated that teaching
models to reason over chains of thought can lead to significant improvements in the reasoning
capabilities of models, setting the state of the art in many current model intelligence benchmarks.
Snell et al. (2024) explored the scaling up of inference-time compute using multiple samples and a
verifier model, finding that scaling inference-time compute to be more economical than scaling up
model sizes.

5 CONCLUSION

In this work, we evaluate using the feedback-and-refinement methodology for code generation,
using a spectrum of weak of models in feedback, refinement and solution generation roles. While
we find that stronger models in any of the three roles generally leads to better performance, our
results also show that even feedback from weaker models can still improve upon the performance
of a stronger generation model. By incorporating weaker models into the feedback loop, we can
significantly reduce the computational cost and latency of generating valid solutions, making the
feedback-and-refinement process more scalable and accessible for real-world applications.
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A APPS RESULTS

A.1 APPS EXAMPLE

Listing 1: Initial Solution Prompt
{Apps Question}

ANSWER:

Listing 2: Feedback Prompt
{Apps Question}

----Incorrect Python Code----

{Generated Initial Solution}

----Instruction for Feedback----

{Error Message from Initial Solution}

Please helping me debug the above program, which has some errors and is not passing the tests. Please give a
concise (at most 2-3 sentences) textual explanation of what is wrong with the code. Do *not* generate
any code, because I want to fix the code myself.

Listing 3: Feedback Prompt
{Apps Question}

----Incorrect Python Code----

{Generated Initial Solution}

----Feedback----

{Generated Feedback}

----Instruction for Revision----

Based on the above specifications, please revise the incorrect Python code to a correct implementation. Please
take the above feedback into consideration.

G Model F Model R Model Introductory Interview Competition Avg
C1i - - 0.389 ± 0.024 0.232 ± 0.003 0.029 ± 0.017 0.217 ± 0.011
C1i C1i C1i 0.489 ± 0.013 0.303 ± 0.004 0.029 ± 0.017 0.274 ± 0.007
C1i C1i C2 0.532 ± 0.013 0.315 ± 0.008 0.029 ± 0.017 0.292 ± 0.008
C1i C1i G3.5t 0.568 ± 0.013 0.340 ± 0.011 0.029 ± 0.017 0.312 ± 0.009
C1i C1i G4 0.705 ± 0.023 0.552 ± 0.013 0.386 ± 0.058 0.548 ± 0.026
C1i C2 C1i 0.505 ± 0.010 0.292 ± 0.006 0.029 ± 0.017 0.275 ± 0.009
C1i C2 C2 0.547 ± 0.010 0.300 ± 0.005 0.029 ± 0.017 0.292 ± 0.006
C1i C2 G3.5t 0.526 ± 0.019 0.335 ± 0.005 0.043 ± 0.017 0.302 ± 0.011
C1i C2 G4 0.711 ± 0.012 0.503 ± 0.009 0.243 ± 0.017 0.485 ± 0.010
C1i G3.5t C1i 0.479 ± 0.010 0.308 ± 0.009 0.029 ± 0.017 0.272 ± 0.010
C1i G3.5t C2 0.495 ± 0.015 0.314 ± 0.010 0.029 ± 0.017 0.279 ± 0.013
C1i G3.5t G3.5t 0.526 ± 0.012 0.331 ± 0.005 0.043 ± 0.029 0.300 ± 0.010
C1i G3.5t G4 0.695 ± 0.006 0.505 ± 0.007 0.243 ± 0.029 0.481 ± 0.010
C1i G4 C1i 0.563 ± 0.011 0.325 ± 0.006 0.071 ± 0.023 0.320 ± 0.007
C1i G4 C2 0.595 ± 0.016 0.358 ± 0.007 0.114 ± 0.036 0.356 ± 0.013
C1i G4 G3.5t 0.595 ± 0.021 0.389 ± 0.010 0.100 ± 0.029 0.361 ± 0.013
C1i G4 G4 0.700 ± 0.018 0.508 ± 0.008 0.214 ± 0.039 0.474 ± 0.014

Table 3: Full APPS results, with Claude-1-Instant as the Generator Model
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G Model F Model R Model Introductory Interview Competition Avg
C2 - - 0.558 ± 0.005 0.263 ± 0.006 0.000 ± 0.000 0.274 ± 0.003
C2 C1i C1i 0.584 ± 0.010 0.328 ± 0.008 0.000 ± 0.000 0.304 ± 0.005
C2 C1i C2 0.611 ± 0.019 0.326 ± 0.012 0.029 ± 0.017 0.322 ± 0.011
C2 C1i G3.5t 0.642 ± 0.013 0.357 ± 0.006 0.029 ± 0.017 0.343 ± 0.008
C2 C1i G4 0.716 ± 0.015 0.529 ± 0.015 0.286 ± 0.023 0.510 ± 0.014
C2 C2 C1i 0.584 ± 0.005 0.314 ± 0.013 0.000 ± 0.000 0.299 ± 0.006
C2 C2 C2 0.595 ± 0.006 0.309 ± 0.013 0.014 ± 0.014 0.306 ± 0.009
C2 C2 G3.5t 0.611 ± 0.010 0.349 ± 0.012 0.029 ± 0.029 0.329 ± 0.011
C2 C2 G4 0.711 ± 0.017 0.518 ± 0.010 0.243 ± 0.029 0.491 ± 0.015
C2 G3.5t C1i 0.574 ± 0.010 0.325 ± 0.010 0.000 ± 0.000 0.299 ± 0.006
C2 G3.5t C2 0.595 ± 0.013 0.314 ± 0.014 0.000 ± 0.000 0.303 ± 0.008
C2 G3.5t G3.5t 0.600 ± 0.005 0.334 ± 0.012 0.014 ± 0.014 0.316 ± 0.005
C2 G3.5t G4 0.716 ± 0.021 0.518 ± 0.005 0.257 ± 0.036 0.497 ± 0.017
C2 G4 C1i 0.616 ± 0.006 0.380 ± 0.008 0.100 ± 0.029 0.365 ± 0.011
C2 G4 C2 0.637 ± 0.013 0.389 ± 0.011 0.143 ± 0.032 0.390 ± 0.013
C2 G4 G3.5t 0.658 ± 0.008 0.392 ± 0.012 0.157 ± 0.014 0.402 ± 0.006
C2 G4 G4 0.695 ± 0.024 0.538 ± 0.014 0.286 ± 0.032 0.506 ± 0.019

Table 4: Full APPS results, with Claude-2 as the Generator Model

G Model F Model R Model Introductory Interview Competition Avg
G3.5t - - 0.642 ± 0.011 0.358 ± 0.015 0.043 ± 0.017 0.348 ± 0.011
G3.5t C1i C1i 0.674 ± 0.018 0.391 ± 0.015 0.043 ± 0.017 0.369 ± 0.012
G3.5t C1i C2 0.695 ± 0.013 0.402 ± 0.016 0.057 ± 0.027 0.384 ± 0.013
G3.5t C1i G3.5t 0.689 ± 0.021 0.392 ± 0.019 0.043 ± 0.017 0.375 ± 0.015
G3.5t C1i G4 0.758 ± 0.010 0.528 ± 0.017 0.300 ± 0.027 0.529 ± 0.012
G3.5t C2 C1i 0.684 ± 0.012 0.388 ± 0.012 0.057 ± 0.027 0.376 ± 0.012
G3.5t C2 C2 0.689 ± 0.010 0.402 ± 0.015 0.043 ± 0.017 0.378 ± 0.012
G3.5t C2 G3.5t 0.695 ± 0.013 0.391 ± 0.015 0.043 ± 0.017 0.376 ± 0.014
G3.5t C2 G4 0.789 ± 0.019 0.529 ± 0.006 0.329 ± 0.029 0.549 ± 0.014
G3.5t G3.5t C1i 0.684 ± 0.019 0.378 ± 0.018 0.043 ± 0.017 0.369 ± 0.014
G3.5t G3.5t C2 0.689 ± 0.010 0.385 ± 0.014 0.043 ± 0.017 0.372 ± 0.011
G3.5t G3.5t G3.5t 0.695 ± 0.013 0.377 ± 0.020 0.071 ± 0.039 0.381 ± 0.021
G3.5t G3.5t G4 0.768 ± 0.010 0.538 ± 0.019 0.214 ± 0.045 0.507 ± 0.020
G3.5t G4 C1i 0.695 ± 0.011 0.435 ± 0.014 0.071 ± 0.023 0.401 ± 0.012
G3.5t G4 C2 0.700 ± 0.023 0.443 ± 0.013 0.114 ± 0.036 0.419 ± 0.020
G3.5t G4 G3.5t 0.716 ± 0.015 0.432 ± 0.011 0.114 ± 0.036 0.421 ± 0.018
G3.5t G4 G4 0.795 ± 0.010 0.558 ± 0.012 0.300 ± 0.052 0.551 ± 0.020

Table 5: Full APPS results, with GPT-3.5 Turbo as the Generator Model
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G Model F Model R Model Introductory Interview Competition Avg
G4 - - 0.837 ± 0.015 0.525 ± 0.013 0.343 ± 0.027 0.568 ± 0.010
G4 C1i C1i 0.853 ± 0.013 0.555 ± 0.014 0.343 ± 0.027 0.584 ± 0.008
G4 C1i C2 0.847 ± 0.015 0.540 ± 0.011 0.343 ± 0.027 0.577 ± 0.010
G4 C1i G3.5t 0.858 ± 0.013 0.540 ± 0.015 0.357 ± 0.023 0.585 ± 0.005
G4 C1i G4 0.868 ± 0.014 0.566 ± 0.013 0.400 ± 0.017 0.612 ± 0.010
G4 C2 C1i 0.847 ± 0.019 0.549 ± 0.013 0.357 ± 0.023 0.585 ± 0.012
G4 C2 C2 0.847 ± 0.013 0.545 ± 0.014 0.371 ± 0.014 0.588 ± 0.006
G4 C2 G3.5t 0.863 ± 0.015 0.542 ± 0.015 0.343 ± 0.027 0.583 ± 0.011
G4 C2 G4 0.895 ± 0.017 0.562 ± 0.010 0.371 ± 0.027 0.609 ± 0.011
G4 G3.5t C1i 0.853 ± 0.013 0.534 ± 0.010 0.357 ± 0.023 0.581 ± 0.008
G4 G3.5t C2 0.858 ± 0.013 0.532 ± 0.012 0.343 ± 0.027 0.578 ± 0.009
G4 G3.5t G3.5t 0.858 ± 0.013 0.534 ± 0.010 0.357 ± 0.023 0.583 ± 0.008
G4 G3.5t G4 0.874 ± 0.013 0.549 ± 0.010 0.371 ± 0.027 0.598 ± 0.011
G4 G4 C1i 0.874 ± 0.010 0.542 ± 0.015 0.357 ± 0.039 0.591 ± 0.010
G4 G4 C2 0.858 ± 0.006 0.546 ± 0.011 0.357 ± 0.039 0.587 ± 0.011
G4 G4 G3.5t 0.863 ± 0.015 0.537 ± 0.015 0.357 ± 0.023 0.586 ± 0.010
G4 G4 G4 0.874 ± 0.010 0.566 ± 0.016 0.400 ± 0.043 0.613 ± 0.007

Table 6: Full APPS results, with GPT-4 as the Generator Model
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G Model F Model R Model Score
C2 0.666
C1i 0.628

G3.5t 0.686
G4 0.770
C2 C2 C2 0.689
C2 C1i C2 0.714
C2 G3.5t C2 0.719
C2 G4 C2 0.763
C1i C2 C1i 0.684
C1i C1i C1i 0.699
C1i G3.5t C1i 0.699
C1i G4 C1i 0.735

G3.5t C2 G3.5t 0.661
G3.5t C1i G3.5t 0.645
G3.5t G3.5t G3.5t 0.643
G3.5t G4 G3.5t 0.684

G4 C2 G4 0.755
G4 C1i G4 0.773
G4 G3.5t G4 0.778
G4 G4 G4 0.783

Table 7: MBPP results
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B DS-1000

B.1 DS-1000 PROMPT

Listing 4: Initial Solution Prompt
{System: You are a Python programmer, write code begin from BEGIN SOLUTION, do not include appeared example

in your output. Output in raw Python code only, do not include any other text. Wrap the code with
<code> and </code>.}

{Question}

ANSWER:

Listing 5: Feedback Prompt

{DS1000 Question}

---Question---

\{QUESTION\}

---Initial Code---

{INITIAL CODE}

---Test Code---

{TEST CODE}

Please helping me debug the above program, which has some errors and is not passing the tests. Please give a
concise (at most 2-3 sentences) textual explanation of what is wrong with the code. Do *not* generate
any code, because I want to fix the code myself.

Listing 6: Refinement Prompt
{DS1000 Question}

---Question---

\{QUESTION\}

---Initial Code---

{INITIAL CODE}

---Feedback---

{FEEDBACK}

---Instruction for Revision---

Based on the above specifications, please revise the incorrect Python code to a correct implementation. Please
take the above feedback into consideration.

You are a refining code solution provider, please provide a refined code solution based on the Initial code
solution and the Feedback provided. Output the reason and the refined code solution. Please do not
include the Question in your response.
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B.2 DS-1000 EXAMPLE

Init Stage

SYSTEM:

You are a Python programmer, write code begin from BEGIN SOLUTION, do not include
appeared example in your output. Output in raw Python code only, do not include any other text.
Wrap the code with <code> and </code>.

SAMPLE PROBLEM TEXT: How do I get the dimensions of an array? import numpy
as np a = np.array([[1,2],[3,4]]) BEGIN SOLUTION [insert] END SO-
LUTION print(result)

SAMPLE ANSWER TEXT: print(a.shape)

USER:

Problem:

Is it possible in PyTorch to change the learning rate of the optimizer in the middle of training
dynamically (I don’t want to define a learning rate schedule beforehand)?

So let’s say I have an optimizer: optim = torch.optim.SGD(..., lr=0.01) Now due
to some tests which I perform during training, I realize my learning rate is too high so I want
to change it to say 0.001. There doesn’t seem to be a method optim.set lr(0.001) but
is there some way to do this?

A:

<code>

import numpy as np

import pandas as pd

import torch

optim = load data()

</code>

BEGIN SOLUTION

<code>

INIT MODEL: for g in optim.param groups: g[’lr’] = 0.001

Feedback Stage

SYSTEM: You are a feedback provider, please provide feedback based on the initial code
solution. Output the reason and the feedback. Please do not include the Question in your
response.

USER:

—Question—

{QUESTION}

—Initial Code—

{INITIAL CODE}

—Test Code—

{TEST CODE}
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—Instruction for Feedback— Please helping me debug the above program, which has some
errors and is not passing the tests. Please give a concise (at most 2-3 sentences) textual explana-
tion of what is wrong with the code. Do *not* generate any code as solution, because I want to
fix the code myself.

FEEDBACK:

B.3 DS-1000 RESULTS

To investigate how initial model and the refinement model affects the pipeline performance, we vary
the initial model and feedback in the DS-1000 dataset. The results are shown in the following figures.
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