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Abstract

Current Al-powered code assistance tools of-
ten struggle with poorly-defined problem state-
ments that lack sufficient task context and re-
quirements specification. Recent analysis of
software engineering agents reveals that fail-
ures on such underspecified requests are highly
correlated with longer trajectories involving ei-
ther over-exploration or repeated attempts at ap-
plying the same fix without proper evolution or
testing, leading to suboptimal outcomes across
software development tasks. We introduce
CodeScout, a contextual query refinement ap-
proach that systematically converts underspeci-
fied user requests into comprehensive, action-
able problem statements through lightweight
pre-exploration of the target codebase. Our
key innovation is demonstrating that structured
analysis before task execution can supplement
existing agentic capabilities without requiring
any modifications to their underlying scaffolds.
CodeScout performs targeted context scoping,
conducts multi-perspective analysis examining
potential fixes and exploration opportunities,
then synthesizes these insights into enhanced
problem statements with reproduction steps,
expected behaviors, and targeted exploration
hints. This pre-exploration directly addresses
the identified failure patterns by reducing non-
converging agent trajectories while clarifying
user intent in natural language space. We eval-
uate CodeScout using state-of-the-art agentic
scaffolds and language models on SWEBench-
Verified, demonstrating a 20% improvement
in resolution rates with up to 27 additional is-
sues resolved compared to the default baseline
method. Our results suggest that systematic
query refinement through contextual analysis
represents a promising direction for enhancing
Al code assistance capabilities.

“Work done while at Amazon.

Corresponding author.

1 Introduction

The rapid advancement of large language models
(LLMs) has revolutionized software development
assistance, with Al-powered coding tools becom-
ing increasingly integral to modern workflows (Ku-
mar et al., 2025; Jiang et al., 2023). Yet a fun-
damental challenge persists: these systems often
fail not because the underlying models lack rea-
soning capability, but because they are asked to
operate on poorly specified problem statements
(Meng et al., 2024). Developers frequently provide
concise, context-dependent descriptions—omitting
reproduction steps, technical details, or clear ex-
pectations—that assume a shared understanding of
the codebase. In contrast, LLM-based agents work
optimally with explicit, well-scoped specifications
to reason effectively (Nam et al., 2025).

Empirical studies validate this phenomenon:
Meng et al. (2024) found that resolvable bug re-
ports exhibit drastically higher description quality
scores, with relative differences ranging from 110%
to over 2700% compared to non-resolvable ones.
Similarly, Nam et al. (2025) showed that rejected
code suggestions in Google’s LLM-integrated de-
velopment tools strongly correlate with low-quality
user inputs. Recent analysis by Bouzenia and
Pradel (2025) reveals that software engineering
agent failures exhibit specific behavioral patterns:
over-exploration where agents fail to reach the root
of the problem due to context overload, and re-
peated application of the same fix without proper
testing or evolution, demonstrating stubborn agen-
tic behavior and lack of understanding of code or
user intent. Together, these findings highlight that
input quality—not just model capacity—forms the
critical bottleneck in Al-assisted software engineer-
ing.

This specification gap is exacerbated by how
current agents operate, but why do current agentic
workflows struggle with this challenge? We hy-
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## Issue Description

The "AuthenticationForm''s username field no longer renders with i

the HTML ‘maxlength attribute. This regression was introduced in Trajectory
PR #27515 (commit

5ceafl4686ce626404afb6a5fbd3d8286410bf13). While the form Step 1
correctly sets the ‘max length Python property on the username e

field, this value is not being propagated to the HTML ‘maxlength’

attribute during rendering. This creates a disconnect between

server-side validation (which still enforces the maximum length) Step 2

and client-side validation/constraint (which no longer limits input
length in the browser).

## Reproduction Steps

1. Create a Django authentication form in a view:
from django.contrib.auth. forms import

AuthenticationForm

Reproduction test

def login_view(request):
form = icati

return render(request, 'login.html', {'form':
form})
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‘AuthenticationForm after setting ‘max length':

nl -ba django/contrib/auth/fors.py | sed
“n *1,240p

Step 3
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PYTHONPATH=. python - <<'PY’
try

Nl -ba django/contrib/auth/forns.py | sed
“n "180,200p"

Step 6
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g 66 git

echo CONPLETE_TASK_AND_SUBMIT_FINAL_OUTPUT &5 git
add -A 55 git diff —cached

\
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« RESOLVED

Figure 1: The original SWEBench problem statement for Instance django__django-11790 lack relevant initial context. As
a result, the downstream agent is not able to fix the issue, despite spending 21 steps exploring the repository, analyzing code,
iterating the fix patch. In contrast, the enhanced problem statement generated by our approach resolves the issue in 6 agentic
steps, as it includes relevant insights that can be used off-the-bat by the agent.

pothesize this occurs for several fundamental rea-
sons. First, agents plan and implement simultane-
ously at a step-by-step granularity through reason-
execute-observe loops, lacking the long-horizon
understanding necessary for complex debugging
tasks and accumulating deviations from the true
problem scope. Second, without comprehensive
upfront context, agents become trapped in reactive
exploration, facing information asymmetry where
they must discover codebase structure incremen-
tally while lacking the hierarchical abstraction ca-
pabilities to build strategic mental models. Figure 1
exemplifies this: a sparse Django bug report leads
to 21 steps of unfocused exploration and failure,
while an enhanced problem statement enables suc-
cess in just 6 targeted steps.

This observation motivates a shift in perspec-
tive: instead of expecting agents to "leap" di-
rectly into problem-solving, we argue they must
first look—building comprehensive understand-
ing before attempting fixes. We introduce Code-
Scout, a contextual problem statement enhance-
ment method, that transforms vague developer
queries into rich, repository-aware actionable prob-
lem statements. Compared to traditional localiza-
tion or context retrieval methods that merely iden-
tify relevant code, CodeScout provides detailed ex-
ploration plans, task decomposition, fix hints, and

strategic guidance. Key advantages include: sup-
plementing existing agents without requiring scaf-
fold modifications, enabling long-horizon strategic
alignment, reducing non-converging trajectories,
and working universally across agent architectures.
Main contributions:

1. CodeScout, a systematic approach for con-
textual problem specification enhancement
that improves input quality through repository-
aware analysis, demonstrating 20% improve-
ment in resolution rates with up to 27 addi-
tional issues resolved.

2. Empirical validation demonstrating Code-
Scout’s effectiveness across multiple soft-
ware engineering tasks and agent architec-
tures, showing consistent performance gains.

3. Detailed analysis of how CodeScout’s contex-
tual augmentation influences agent trajecto-
ries, tool usage, and problem-solving strate-
gies, revealing cross-validation performance
gains that generalize across different agent im-
plementations. We demonstrate compelling
cost-efficiency dynamics: smaller models can
effectively perform problem statement en-
hancement to improve larger model perfor-
mance, while strong models can augment
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problem statements to dramatically boost
weaker model capabilities.

Our results suggest that investing computation
in upfront problem understanding offers a powerful
complement to advances in model capacity and
agentic reasoning, pointing toward more reliable
Al-assisted software engineering.

2 Related Work

LLM-based Software Agents

LLM-based agents (Wang and Xu, 2024; Romeo
et al., 2025) have emerged as autonomous systems
that use large language models as reasoning en-
gines to perform complex software engineering
tasks through planning, tool usage, and iterative
problem-solving. These agents substantially extend
the versatility of LLMs by enhancing them with
capabilities for perceiving and utilizing external
resources and tools, providing autonomy through
key components including planning, memory, per-
ception, and action (Liu et al., 2024). The sophis-
ticated capabilities demonstrated by these agents
directly motivated our work: while they excel at ex-
ecution and reasoning, their performance degrades
significantly when operating on poorly specified
problem statements—a fundamental limitation that
CodeScout addresses.

The evolution from traditional LLM applications
to autonomous agents represents a significant shift
in software engineering automation. While ear-
lier approaches typically operated through single
prompts or hard-coded feedback loops for tasks
like code completion (Ziegler et al., 2022; Barke
et al., 2023), automated program repair (Jiang et al.,
2023), and test generation (Lemieux et al., 2023;
Ryan et al., 2024; Yuan et al., 2024), modern
LLM agents (Bouzenia and Pradel, 2025) can au-
tonomously plan and execute sequences of actions
while adapting based on feedback from tools and
environments.

Several prominent agent frameworks have
demonstrated effectiveness across software engi-
neering tasks, but also revealed the input qual-
ity bottleneck that CodeScout targets. RepairA-
gent (Bouzenia et al., 2025) treats the LLM as
an autonomous agent capable of planning and ex-
ecuting actions to fix bugs by invoking suitable
tools, freely interleaving information gathering, re-
pair ingredient collection, and fix validation. Au-
toCodeRover (Zhang et al., 2024) combines LLMs

with sophisticated code search capabilities, work-
ing on program representations like abstract syntax
trees rather than viewing projects as mere file col-
lections. SWE-agent (Yang et al., 2024) introduces
custom agent-computer interfaces that significantly
enhance agents’ abilities to create, edit, navigate
repositories, and execute tests.

However, these agents share a critical limita-
tion: they cannot compensate for fundamentally
under-specified input problems. Unlike CodeScout,
which proactively enhances problem understand-
ing before agent execution, existing agents rely on
reactive exploration that often leads to the over-
exploration and repeated fix application patterns
identified by recent analysis (Bouzenia and Pradel,
2025).

Code Query Understanding and Refinement

While LL.M-based software agents demonstrate
sophisticated capabilities for repository-level in-
teractions, existing approaches to code query en-
hancement have primarily focused on traditional
information retrieval techniques without address-
ing the semantic understanding of complex prob-
lem statements at the repository level. This gap in
repository-aware problem understanding directly
shaped the development of CodeScout’s contextual
enhancement approach.

Traditional query expansion approaches have re-
lied on lexical methods to address the vocabulary
mismatch problem between queries and code. Lu
etal. (Lu et al., 2015) proposed extending queries
with synonyms generated from WordNet to match
natural language phrases extracted from source
code identifiers. Nie et al. (Nie et al., 2016) in-
troduced Query Expansion based on Crowd Knowl-
edge (QECK), which identifies software-specific
expansion words from Stack Overflow question-
answer pairs to automatically generate expansion
queries, improving precision by up to 64%. While
these approaches improve keyword matching, they
cannot handle the complex, repository-contextual
problem statements that CodeScout addresses.

Recent work has explored LLM-based data aug-
mentation for code search. Wang et al. (Wang
et al., 2023) proposed ChatDANCE, which utilizes
ChatGPT to generate high-quality augmented code-
query pairs with a filtering mechanism, achieving
13.2% improvement in R@1. However, this ap-
proach focuses on augmenting training data for
code search rather than understanding complex
problem specifications in live development con-
texts.
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Figure 2: CodeScout: The pre-exploration with Repository Knowledge Graph Construction, which represents code structure
and relationships. Building on this, three main stages follow: 1) High Level Scoping, where an LLM agent identifies relevant
exploration targets, 2) Fine-grained Context Analysis, which extracts structured insights for each target, and 3) Problem Synthesis,
where the original problem statement is combined with filtered insights to generate the augmented specification.

In program repair contexts, some work has ex-
plored semantic augmentation of prompts. Ahmed
et al. (Ahmed et al.,, 2024) demonstrated that
adding semantic facts (parameter names, control
flow, etc.) to LLM prompts improves code sum-
marization performance, surpassing 30 BLEU1 on
PHP in CodeSearchNet. Jin et al. (Jin et al., 2023)
proposed InferFix, which combines retrieval of se-
mantically similar bug-fix pairs with LLM-based
generation, achieving 76.8% accuracy in Java pro-
gram repair. These approaches inform our seman-
tic analysis component but lack the comprehensive
repository-aware problem statement synthesis that
CodeScout provides. The fundamental challenge
that existing approaches cannot solve—and that
motivated CodeScout’s design—is transforming
vague, context-dependent developer descriptions
into comprehensive, actionable problem statements
that enable strategic rather than reactive agent be-
havior through repository-level understanding with
cross-file dependencies, architectural context, and
hierarchical refinement that mirrors human devel-
oper comprehension.

3 Task Definition

We formalize the problem statement augmenta-
tion task as a preprocessing transformation that
enhances task specifications for downstream soft-
ware agents. Given an initial problem statement
Py, software repository R, and task-specific agent
A, the repository contains implicit contextual infor-
mation. Through systematic codebase analysis, we
extract structured contextual knowledge S from R.
Our objective is to learn a transformation function
T such that:

M(A(Paug; R)) > M(A(Py,R)) (1)
where Py, = T (Py, R, S), represents the aug-

mented specification that enriches the original prob-
lem statement with extracted contextual knowledge,
M () is the task performance metric. The transfor-
mation 7 performs context retrieval and structur-
ing from R, making implicit information explicit to
reduce the agent’s computational burden. This ap-
proach operates as a plug-and-play preprocessing
step, decoupled from downstream agent architec-
tures while providing enhanced task specifications.

4 CodeScout

We now describe the implementation of
T(Py,R,S) through CodeScout (Figure 2),
our three-stage pipeline that systematically extracts
structured knowledge S from the repository and
synthesizes augmented problem specifications.
The pipeline operates as follows: (1) Repository
analysis constructs a knowledge graph G(R)
representing code structure and relationships, (2)
Context scoping identifies relevant exploration
targets 7' from G(R) and Py, (3) Code analysis
extracts technical insights I for each target, and
(4) Specification synthesis combines Py with the
extracted knowledge to produce P, . Together,
the knowledge graph G(R), exploration targets 7',
and insights I constitute the structured contextual
knowledge S from our task formulation (Section
3).

4.1 Repository Knowledge Graph
Construction

We construct a directed graph G(R) = (V, E)
where vertices V' represent code entities and edges
FE capture semantic relationships. Each vertex
v € V is characterized by its name, type, loca-
tion, and metadata. We employ an Abstract Syn-
tax Tree (AST) visitor that traverses parsed syntax
trees to extract class definitions with inheritance
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relationships, function signatures with parameter
specifications, import dependencies and module
relationships, and variable declarations and scope
information.

4.2 High Level Scoping

Given problem statement Py and the repository
graph G(R), an LLM agent generates exploration
targets:

T = LLM;cope(Po, G(R)) 2)

The scoping agent identifies code entities most
likely relevant to the reported issue by analyzing
direct entity mentions in Fy, applying common
debugging patterns from its training knowledge,
examining structural relationships within G(R),
and considering entity naming conventions that
might relate to the issue description.

The repository structure representation G(R)
presents hierarchical organization with semantic
annotations showing both file organization and
code structure, including the complete file tree
layout. During this scoping phase, the actual re-
trieval of relevant entities occurs directly from
this repository-graph, enabling efficient identifica-
tion of potential targets without requiring complete
source code access.

Exploration targets are constrained to |7'| < 15
to balance comprehensive coverage with computa-
tional feasibility. Each target ¢; includes the entity
type, name, and reasoning explaining its relevance
to Fp.

4.3 Fine-grained Context Analysis

For each exploration target ¢; € T', we retrieve
corresponding code content ¢; from R using G(R)
for efficient lookup. Each code element undergoes
structured analysis:

1 = LLManalyze(POa Ciy ti) (3)

where the analysis extracts specific insight cate-
gories: role assessment describing how c; relates
to the reported issue, fix location hints identifying
potential modification points with confidence esti-
mates, technical insights capturing implementation
patterns and architectural decisions, and alternative
hypotheses proposing different root cause expla-
nations. The LLM analysis is also used to score
the context for relevance, which we use to filter
insights, retaining insights where score;, > T,

producing the filtered insight set I f;jsereq used in
the final synthesis stage.

4.4 Problem Synthesis

The final synthesis stage generates the augmented
specification through:

Paug = T(P07R7 8) (4)

where S = {G(R), T, Ifiiterea} represents the
structured contextual knowledge extracted through
the pipeline. In practice, the synthesis transforma-
tion operates by using an LLM to combine the orig-
inal problem statement P with the filtered insights
Ifitered- as these insights already encapsulate the
relevant information extracted from the repository
through the knowledge graph and target selection
stages.

The synthesis prompt structures the output as
Pyug4, which contains an enhanced description, re-
production steps, expected behavior specification,
exploration hints, and fix guidance, where each
component serves specific debugging functions.

Enhanced Issue Description integrates technical
insights from the filtered analysis to clarify problem
mechanisms and scope. Reproduction Steps aug-
ment original reproduction procedures with inter-
nal technical details and error patterns discovered
during code analysis. Exploration Hints map di-
rectly from analysis insights to provide structured
guidance. Each hint includes specific reasoning
derived from role analysis and technical insights
components of relevant code elements. Fix Hints
synthesize fix location suggestions with confidence
estimates. High-confidence locations are derived
from the fix hint analysis with associated confi-
dence scores, while alternative hypotheses aggre-
gate insights across analyzed elements.

The synthesis process maintains traceability by
preserving relationships between generated guid-
ance and source code analysis. The resulting aug-
mented specification P,  serves as a comprehen-
sive debugging guide that significantly reduces ini-
tial investigation overhead compared to the original
problem statement Fj.

5 Experimental Setup

We evaluate our approach on the SWEBench-
Verified benchmark (Jimenez et al., 2023), a widely
used dataset for evaluating software engineering
agents on real-world issue-solving tasks.
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Figure 3: Main comparison between default (no augmentation) and our contextual augmentation across three LLMs (GPT-5-
mini, Qwen3-Coder, DeepSeek R1) and three scaffolds (SWE-Agent, OpenHands, Mini-SWE-Agent). Augmentation yields
consistent improvements in resolution rate; gains are largest when the runtime LLM has weaker agentic abilities.

Our experiments consider three scaffolds: SWE-
agent (Yang et al., 2024), OpenHands (Wang et al.,
2025), and Mini-SWE-Agent. Each scaffold inter-
faces with three Large Language Models (LLMs):
GPT-5-mini, DeepSeek R1, and Qwen3-Coder
480B. We selected these models to provide diver-
sity in performance, model family, and deployment
cost. In particular, they represent a mix of pro-
prietary and open models, different reasoning and
coding profiles, and a practical range of API cost
for large-scale evaluation. DeepSeek R1 is run with
reasoning enabled.

For SWE-agent, we enforce cost limits of 1.0,
1.0, and 0.75 USD per model, respectively. For
OpenHands, we restrict execution to a maximum
of 80 steps. All other configurations for both SWE-
agent and OpenHands, as well as for Mini-SWE-
Agent, follow their default settings.

6 Results

6.1 Quantitative gains and localization

We evaluate the effect of contextual problem-
statement augmentation across three agentic
scaffolds (SWE-Agent, OpenHands, Mini-SWE-
Agent) and three LLM families (DeepSeek R1,
Qwen3-Coder, GPT-5-mini). Across the full
SWEBench-Verified evaluation the augmentation
consistently improves the agent resolution rate: the
gains are broadly consistent across scaffolds and
models and are most pronounced when the run-
time agent is relatively weak. Figure 3 summarizes
the aggregate performance gap between the default
(no augmentation) and CodeScout across all tested
combinations.

On the SWE-Agent subset used for ablation (Ta-

ble 1) our full workflow increases the number of
resolved issues compared to the Default baseline by
absolute counts of {+11, +15, +24} for {DeepSeek
R1, GPT-5-mini, Qwen3-Coder} respectively, cor-
responding to relative increases of approximately
{9.6%, 7.7%, 13.1%}. These numbers underscore
that the augmentation pipeline consistently con-
verts underspecified problem statements into more
actionable specifications that downstream agents
can act upon.

We also evaluate localization (whether the gen-
erated patch touches the same file or function as
the ground-truth patch). At both file- and function-
level granularity the augmented setting improves
localization accuracy over the default across mod-
els. The improvement is particularly large for
DeepSeek R1 (which lacks strong agentic rea-
soning out-of-the-box), indicating that workflow-
driven augmentation helps weaker agents find the
correct code regions. For GPT-5-mini, however,
static localization metrics underestimate actual
runtime localization: GPT-5-mini often produces
patches that are applied at runtime (dynamic ed-
its or runtime instrumentation), so static file-level
matches do not fully capture its localization ability.

6.2 Ablation Study

We performed ablations with SWE-Agent as the
base scaffold to isolate which components of the
workflow drive the gains (Table 1). Key observa-
tions:

Does the full pipeline improve performance?
Yes, consistently across all models: DeepSeek R1
+11 resolved (+9.6%), GPT-5-mini +15 (+7.7%),
Qwen3-Coder +24 (+13.1%).
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Figure 4: Localization comparison (file-level and function-
level) using SWE-Agent as the scaffold.

Ablations/Baselines DeepSeek R1  GPT-5-mini Qwen3-Coder

Default 114 194 183
CodeScout (Ours) 125 209 207
Agentic Intra-trajectory Augmentation 109 177 158
CodeScout (No Filtering) 116 190 190
CodeScout (BM25 Entity Selection) 119 195 198

Table 1: Ablation results (SWE-Agent). Numbers are counts
of resolved issues on SWEBench-Verified.

Can agents autonomously perform augmenta-
tion? When we modify system prompts to request
autonomous augmentation during execution, per-
formance drops significantly below Default for all
three models (DeepSeek R1: -5, GPT-5-mini: -
17, Qwen3-Coder: -25). This validates that Code-
Scout’s separate, structured augmentation stage ad-
dresses a real limitation—agents cannot effectively
self-augment during their trajectory.

Is relevance filtering necessary? Yes. Removing
the relevance filter (CodeScout - without filtering)
substantially reduces the benefit of augmentation.
Although this variant still outperforms Default for
two of the three models, the gains are much smaller
than those of the full pipeline, and performance
degrades for the remaining model. This shows that
careful filtering is important to avoid adding noisy
or distracting context to the augmented problem
statement.

Does LLM scoping outperform retrieval? Yes.
Replacing LLM-driven scoping with BM25 re-
trieval (Robertson et al., 2009)—a classical lexical
matching algorithm that ranks documents by term
frequency—still improves over Default but yields
smaller gains than LLM scoping, particularly for
Qwen3-Coder. This suggests LLM scoping cap-
tures semantic relationships beyond lexical over-
lap.

6.3 Cost and token analysis

Figure 5 and Figure 6 summarize token consump-
tion, dollar cost, and runtime trade-offs.

Tokens-per-resolved-issue improves for most
models: Comparing cumulative issues resolved

(b) Cumulative Issues Resolved vs Total Tokens (including problem statement enhancement)

Figure 5: Cumulative issues resolved as a function of total to-
kens consumed (input+output). (a) Agent-only token account-
ing; (b) token accounting including augmentation overhead.

at a fixed token budget (Fig. 5a), augmented runs
resolve more issues for the same token budget for
Qwen3-Coder and DeepSeek. When augmentation
overhead is explicitly added back to agent token
consumption (Fig. 5b), the gains remain similar for
both models, indicating that the improvement is
not simply explained by shifting cost into prepro-
cessing.

Large-trajectory LLLMs are an exception: GPT-
5-mini produces substantially longer trajectories in
our setup, with per-trajectory token usage roughly
an order of magnitude larger than the other mod-
els. Consequently, augmentation overhead is small
relative to total token usage and does not mate-
rially affect the tokens-per-resolved-issue metric.
Although augmentation still improves performance,
the large absolute token budget of GPT-5-mini re-
mains an important practical consideration.
Runtime overhead is moderate: We additionally
measure the average end-to-end wall-clock over-
head of augmentation. The average runtime is 6.6
minutes for GPT-5-mini, 7.8 minutes for Qwen3-
Coder, and 4.6 minutes for DeepSeek-R1. The vari-
ation is driven by differences in model verbosity,
the number of exploration targets proposed dur-
ing pre-exploration, and provider-specific inference
speed. These results suggest that augmentation is
most attractive in settings where issue resolution
quality is the primary objective, while selective de-
ployment may be preferable in latency-sensitive
workflows.

6.4 Impact on problem statements

Augmentation increases the mean length of prob-
lem statements (Figure 7) but reduces noise in the
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Figure 7: Distribution of problem-statement lengths (token
count) for Default vs Augmented.

long tail: default problem statements frequently
include irrelevant large logs or environment dumps,
while augmented statements are longer but more
focused and actionable. The length-distribution
plot shows a tighter, more concentrated augmented
distribution and a reduced long tail relative to De-
fault, indicating the augmentation mostly adds con-
centrated, high-value technical context rather than
indiscriminate verbosity.

6.5 Agent behavior and tool usage

Trajectory analysis (Figure 8) shows a systematic
change in early-agent behavior under augmenta-
tion: the initial fraction of calls to view and grep
rises and find falls, consistent with more targeted
exploration. Later phases show expected increases
in active repository actions (patching, creates, runs).
These changes indicate that augmentation enables
agents to begin trajectories with higher-quality
search terms and file targets, reducing wasted broad
exploration.

6.6 Cross-synthesis

Table 2 (cross-synthesis) evaluates combinations
where the model used to augment problem state-
ments differs from the model used to run the agent.
The key pattern is asymmetry in gains:

Weak runtime LLMs benefit most from stronger
augmenters: DeepSeek R1 as the runtime model
sees its largest improvement when augmented by
Qwen3-Coder: from 108 to 164 resolved issues
(+56, +51.9%). This demonstrates that a stronger
off-line augmenter can compensate for limited run-
time agent capabilities.

Table 2: Cross-synthesis results: rows are the base (runtime)
model used by the agent; columns show resolved counts when
problem-statements are augmented by the indicated model.

Strong runtime LLMs gain modestly from
weaker augmenters: When GPT-5-mini runs the
agent, augmenting with weaker models (DeepSeek
R1) still yields small improvements (194 to 196,
+2, +1.0%), showing robustness but diminishing
returns.

Practical implication: one can use a cheaper, capa-
ble model to pre-compute augmentations for many
instances (amortizing cost) and still obtain mate-
rial improvements for weaker runtime agents; con-
versely, using a stronger augmenter can substan-
tially raise the performance floor for weak agents.

6.7 Takeaways

Our evaluation demonstrates that CodeScout con-
sistently enhances agent performance across di-
verse models and scaffolds, with structured aug-
mentation outperforming self-augmentation ap-
proaches. These findings validate our hypothesis
that systematic pre-exploration effectively supple-
ments existing agent architectures. Effectiveness:
Contextual problem-statement augmentation con-
sistently improves resolution rates and localization
across scaffolds and LLMs, with the largest relative
gains for weaker runtime agents.

Pipeline vs autonomous augmentation: A sepa-
rate, structured augmentation pipeline outperforms
asking the agent to self-augment during its trajec-
tory.

Design trade-offs: LLM-driven scoping plus rel-
evance filtering is important—simple lexical re-
trieval (BM25) helps, but LLM scoping yields
stronger, more semantically-relevant targets. Aug-
mentation overhead (LLM calls, tokens) is mod-
est relative to downstream gains for most models,
though very large-trajectory LLMs maintain higher
absolute token budgets.

Deployment guidance: For production settings
consider (a) using a moderately capable, cheaper
model for augmentation to boost weaker runtime
agents, or (b) using a stronger augmenter to raise
the floor of weaker agents when improving the
runtime model is not feasible.
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(a) GPT5-mini

(b) Qwen3 Coder

(c) DeepSeek R1

Figure 8: Evolution of tool-call proportions across a trajectory (Default vs CodeScout) for SWE-Agent.

7 Conclusion

We introduced a contextual query refinement frame-
work that transforms vague and underspecified user
requests into detailed, actionable problem state-
ments through structured codebase analysis. By
combining repository graph construction, high-
level context scoping, and multi-perspective code
element analysis, our approach systematically
grounds problem understanding before attempting
solutions. Evaluation on the SWEBench-Verified
benchmark demonstrates that this refinement pro-
cess enhances the effectiveness of Al code assis-
tance, particularly when operating in poorly de-
fined scenarios. Beyond performance gains, our
findings highlight the importance of structured
problem formulation as a prerequisite for reliable
software engineering support. Future work will ex-
plore extending this framework to multi-repository
settings, integrating deeper program analysis tech-
niques, and applying the approach to collaborative
development environments.

8 Limitations

Our evaluation is necessarily constrained by the cur-
rent state of software engineering benchmarks and
tooling. We evaluate CodeScout using three lan-
guage models (DeepSeek R1, GPT-5-mini, Qwen3-
Coder) and three agentic scaffolds (SWE-Agent,
OpenHands, Mini-SWE-Agent), which, while rep-
resenting state-of-the-art systems, constitute only
a subset of available approaches. Expanding to
additional models and scaffolds would strengthen
claims about generalizability but requires substan-
tial computational resources and careful experi-
mental design to ensure fair comparison. Simi-
larly, our analysis focuses exclusively on Python
repositories, not by choice but due to the avail-
ability of established benchmarks like SWEBench-
Verified with reliable evaluation harnesses. Other
programming languages lack comparable evalua-
tion infrastructure that provides ground-truth issue

resolution verification at scale, preventing system-
atic assessment of CodeScout’s effectiveness across
language ecosystems with different structural con-
ventions, type systems, and semantic properties.
Finally, our evaluation relies on open-source repos-
itories from SWEBench-Verified, which may differ
systematically from enterprise codebases in terms
of architectural patterns, documentation practices,
code quality standards, and proprietary constraints.
While open-source repositories enable reproducible
research, validating CodeScout’s effectiveness on
closed-source or domain-specific industrial code re-
mains important future work that requires industry
partnerships and appropriate data sharing agree-
ments.

9 [Ethics Statement

Our work focuses on improving Al-assisted soft-
ware development through enhanced problem state-
ment formulation. We acknowledge the inherent
risks of LLM-based code assistance systems, in-
cluding potential generation of insecure code, intro-
duction of subtle bugs, and perpetuation of biases
present in training data. While CodeScout aims
to improve agent reliability, users should apply
appropriate code review and security practices to
any Al-generated solutions. All datasets used in
this work—including SWEBench-Verified and as-
sociated repositories—are used in accordance with
their respective licenses and usage terms. We do
not introduce new datasets or collect proprietary
code. Our evaluation respects the open-source na-
ture of the benchmark and does not compromise
repository security or developer privacy. The com-
putational resources required for our experiments
contribute to environmental impact through energy
consumption. We encourage practitioners to con-
sider this tradeoff when deploying augmentation
systems at scale.
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A Prompt Design

We employ a three-stage prompting strategy to sys-
tematically augment problem statements with code-
base context. Each prompt is designed to decom-
pose the augmentation task into focused subtasks
that elicit specific types of knowledge from the
language model. Below we present the complete
prompt templates.

A.1 Exploration Target Identification

The first prompt guides the model to identify rele-
vant code locations given a problem statement and
repository structure. This stage establishes which
parts of the codebase warrant deeper investigation.
Input: Problem statement PS, repository file tree
f

Output: List of exploration targets 7 =
{(type, name, reasoning) }

Stage 1: Exploration Target Identification

You are analyzing a software bug report to identify
which files and code components to investigate.

PROBLEM STATEMENT:
{problem_statement}

REPOSITORY STRUCTURE:
{file_tree}

Task: Identify the most promising files, classes, and
functions to explore for understanding this issue.

Focus on:

* Files/classes mentioned in the problem state-
ment

» Related components that might be affected
* Common entry points and core functionality

* Test files that might reveal expected behavior

Return exactly 5-10 targets in this format:

1. target_type:file,
target_name:exact_name,
reasoning:why_relevant

2. target_type:class,
target_name:exact_name,
reasoning:why_relevant

3. target_type:function,
target_name:exact_name,
reasoning:why_relevant

Be specific with names—use exact file paths and
class/function names from the tree. Each entry must
be on a separate line and follow the exact format
shown.

Design rationale: We ask the model to produce
5-10 targets to balance coverage with computa-
tional cost. The structured output format enables
reliable parsing. By requesting explicit reasoning,
we encourage the model to articulate its hypotheses
about bug locations, which improves target quality.

A.2 Content Relevance Analysis

For each exploration target, we retrieve its source
code and prompt the model to analyze how it re-
lates to the reported issue. This stage extracts struc-
tured insights that will inform the final augmented
problem statement.

Input: Problem statement PS, code content c, tar-
get metadata 6

Output: Structured analysis with relevance score
and insights
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Stage 2: Content Relevance Analysis

You are analyzing code content to understand how
it relates to a specific bug report. Your analysis will
directly feed into an augmented problem statement.

ORIGINAL PROBLEM:
{problem_statement}

CODE CONTENT:
{content}

TARGET INFO: {target.target_type} =
{target.target_name}

Provide analysis in the following format:
RELEVANCE: X/10

ROLE_IN_ISSUE:

Describe how this code relates to the reported issue.
What is its role in causing or manifesting the bug?
FIX_LOCATION_HINTS:

Identify specific locations where fixes might be
needed (line numbers, methods, conditions). What
type of changes might be required (validation, error
handling, logic fixes)?
EXPLORATION_INSIGHTS:

Surface key technical details that help understand
the issue—algorithms, data flow, dependencies, code
patterns, or architectural decisions relevant to the bug.
Note test scenarios or edge cases this code suggests
should be examined.
ALTERNATIVE_HYPOTHESES:

Consider alternative explanations for the bug based
on this code. What related components might also
be involved? What different root causes does this
analysis suggest?

Note: Focus on insights that will help create action-
able exploration hints and fix suggestions. If rele-
vance < 4, keep all sections brief but still provide
analysis.

Design rationale: The structured output schema
aligns with the final augmented problem statement
format. By requesting a numerical relevance score,
we enable downstream filtering of low-relevance
content. The four semantic categories (role, fix
hints, insights, hypotheses) encourage comprehen-
sive analysis while maintaining organization.

A.3 Problem Statement Synthesis

Given the original problem statement and all rele-
vant code analyses, we prompt the model to syn-
thesize a comprehensive augmented problem state-
ment. This stage transforms raw insights into a
coherent narrative that guides developers.

Input: Original problem statement PS, filtered
analyses Ay

Output: Augmented problem statement PS’

Stage 3: Problem Statement Synthesis

You are creating an enhanced problem statement that
will help developers quickly understand and fix a
software issue.
ORIGINAL
{original_ps}
CODE ANALYSIS RESULTS: For each analyzed
target:

{i}. TARGET: {target_type} - {target_name}
RELEVANCE: {score}/10
ROLE IN ISSUE: {role_description}
FIX LOCATION HINTS: {hints}
EXPLORATION INSIGHTS: {insights}
ALTERNATIVE HYPOTHESES: {hypotheses}

Instructions: Synthesize these analyses into a com-

prehensive problem statement. Include all relevant

details from the original statement. Use the code

analysis as context to inform your narrative—don’t

simply copy it verbatim.

Structure your output with these sections:

## Issue Description: Rewrite the core problem

clearly, incorporating technical insights.

## Reproduction Steps: Include original steps if

available. If the original issue includes code, preserve

it here—this is essential. Add technical details about

what happens internally. Include relevant stack traces

or error patterns. Suggest additional reproduction

scenarios if helpful.

## Expected Behavior: Describe what should hap-

pen instead, informed by code analysis.

## Exploration Hints:

e Files to Examine: filel.py - why relevant (role
in issue, key findings)

PROBLEM STATEMENT:

e Key Classes/Functions: ClassName.method() -
what to look for

* Areas of Interest: Specific code patterns or logic to
investigate

#i# Fix Hints:

* High Confidence Locations: Where fixes are likely
needed and why

 Implementation Suggestions: Concrete fix ideas
with limitations

e Alternative Hypotheses:
causes

Keep technical language precise but accessible. Fo-

cus on actionable insights.

Other potential root

Design rationale: The detailed template struc-
ture ensures consistency across augmented prob-
lem statements. By explicitly requesting preserva-
tion of reproduction code and technical details, we
maintain the diagnostic value of the original state-
ment while enriching it with codebase context. The
hierarchical organization mirrors how developers
naturally think about debugging: understanding the
issue, knowing where to look, and hypothesizing
about fixes.
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Algorithm 1 Problem Statement Augmentation

1: Input: Problem statement PS, codebase C, lan-
guage model M, threshold 7
2: Output: Augmented problem statement PS’

4: // Stage 1: Exploration Target Identification

5: F < GETFILETREE(C)

6: p1 < FORMATPROMPTexplore(PS7 ‘7:)
711 M(pl)

8: T < PARSETARGETS(r1)

9

10: // Stage 2: Content Retrieval and Analysis
11: A []

12: for each target 6 € T do

13:  content < RETRIEVECODE(6,C)

14:  if content successfully retrieved then

15: D2 —
FORMATPROMPTpa1yz¢ (PS, content, 0)

16: T < M(pg)

17: a < PARSEANALYSIS(72)

18: A+— AU {a}

19:  end if

20: end for

21:

22: // Stage 3: Relevance Filtering

23: Apet < {a € A| a.relevance > 7}

24:

25: // Stage 4: Synthesis

26: insights «— FORMATINSIGHTS (Are])

27: p3 <= FORMATPROMPTqynihesize (PS, insights)

28: PS' « M(pg)
29:
30: return PS’

B Augmentation Algorithm

Our approach processes each problem statement
through a structured pipeline that leverages lan-
guage models to systematically gather and synthe-
size codebase context. Algorithm 1 presents the
core augmentation procedure.

B.1 Main Augmentation Procedure

Key design choices: We employ a relevance
threshold 7 to filter analyses before synthesis, en-
suring only high-quality insights inform the final
augmented statement. The pipeline gracefully han-
dles retrieval failures by skipping unavailable tar-
gets rather than halting, making it robust to incom-

plete code references.

B.2 Computational Complexity

LLM API Calls: Each problem statement re-
quires 2 + | Tyaiia| language model calls:

* 1 call for exploration target identification

* |Tvalid| calls for content analysis (typically 5—
10 targets)

* 1 call for synthesis

For a dataset of size n, the total number of LLM
calls is O(n - | T1). In practice, with approximately
7 valid targets per instance, we observe roughly 9
API calls per problem statement.

C CodeScout: Further Analysis

C.1 Qualitative Examples

We present detailed visualizations of the Code-
Scout context retrieval pipeline across five di-
verse instances from the SWE-bench Verified
dataset. Each instance demonstrates the three-stage
pipeline: (1) high-level context scoping to iden-
tify relevant files, classes, and functions, (2) fine-
grained content analysis with relevance scoring,
and (3) problem statement augmentation. We show
results from three different retrieval methods using
DeepSeek-R1, Qwen3-Coder, and GPT-5-mini.

C.2 Quantitaive Comparison

We present comprehensive comparative analysis
of the CodeScout pipeline for the chosen LLMs:
DeepSeek-R1, Qwen3-Coder, and GPT-5-mini.

Score Distributions. Figure 24 shows the distri-
bution of relevance scores assigned by each method
across all targets. Qwen3-Coder and GPT-5-mini
show higher concentrations of scores in the 7-9
range, while DeepSeek-R1 exhibits a broader dis-
tribution with more scores in the lower ranges. Fig-
ure 25 displays the distribution of maximum scores
per instance, showing that Qwen3-Coder and GPT-
5-mini more frequently assign maximum scores of
8-9, whereas DeepSeek-R1 shows greater variabil-
ity.

Target Coverage. Figure 26 presents the dis-
tribution of the number of targets identified per
instance for each method. DeepSeek-R1 tends to
identify more targets per instance with a broader
distribution, while Qwen3-Coder shows a tighter
distribution around 6 targets. Figure 27 illustrates
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STAGE 1: HIGH LEVEL CONTEXT SCOPING

1ib/matplotlib/axes/_axes.py Lib/matplotlib/tests/test _hist.py matplotlib.pyplot.hist

The Axes.hist method is implemented here, which is responsible for plotting histograms, Contains test cases for hist functionality; may reveal missing tests for range+density Pyplot entry point that delegates to Axes.hist; could have parameter handling

including handiing the range and density parameters. interaction or regressions. differences.

matplotlib.axes.Axes.hist (ETES) matplotlib.axes.Axes 1lib/matplotlib/axis.py

This function directly processes the range and density arguments; changes in #3638 Hosts the hist method and maintains state related to plot ranges and normalization. Handles axis range calculations, though less likely than direct Axes.hist implementation.

likely modified its behavior.

STAGE 2: FINE-GRAINED CONTEXT ANALYSIS

Relevance Score Distribution
HIGH RELEVANCE TARGETS
1ib/matplotlib/axes/_axes.py

apply the user-specified ‘range’ parameter when ‘density=True", ik

Role: The “histogram_bin_edges’ function in *_axes.py" directly controls bin edge calculation. The bug manifests because this function fails to
ely due to conditional logic that bypasses range constraints during bin selection

for normalized histograms. The bisected commit (#8638) liely altered how range validation interacts with density normalization.

derived min/max.

**"histogram_bin_edges’ function** (lines ~6000-6100 in typical *_axes.py'): - Check if range validation/clipping occurs unconditionally
before bin selection. - Ensure ‘range’ parameter strictly overrides data min/max in all code paths, including when ‘density=True'. 2.
logic** (e.g., bins="auto" handing): - Verify "np.histogram_bin_edges’ or intenal bin estimators receive the user-specified ‘range instead of data-

*Bin selection

STAGE 3: PROBLEM SYNTHESIS

> Original Problem Statement

hist() no longer respects range=... when density=True
<I--To help us understand and resolve your issue, please fill out the form to the best of your ability.
<I--You can feel free to delete the sections that do not apply.—>

#i## Bug report

*“Bug summary**

<I-Ashort 1-2 sentences that succinctly describes the bug-->
**Code for reproduction®*

<I-Aminimum code snippet required to reproduce the bug

Please make sure to minimize the number of dependencies required, and provide
any necessary plotted data.

Avoid using threads, as Matplotiib s (explicitly) not thread-safe.->

*python
_ bins, _=

print(bins)

It hist(np.random.rand(10), "auto", range=(0, 1), density=True)

**Actual outcome™*

<I~The output produced by the above code, which may be a screenshot, console output, etc.->

[0.00331535 0.18930174 0.37528813 0.56127453 0.74726092 0.93324731]

**Expected outcome**
Some array where the first value is 0 and the last one s 1.
Note that this bug doesn't happen if density=False.

Bisects to i t 1c57a

“*Matplotiib version**
<I-Please specify your platform and versions of the relevant libraries you are using:->
* Operating system: linux
* Matplotlb version: master
* Matplotlib backend (‘print(matplotiib.get_backend()): any
* Python version: 37
* Jupyter version (if applicable): no
* Other libraries: numpy 1.16.2

<I-Please tell us how you installed matplotiib and python e.g., from source, pip, conda-->
<I-If you installed from conda, please specify which channel you used if not the default-—>

(#8638)

7 Augmented Problem Statement

## Issue Description

When generating a normalized histogram ('density=True) with a user-specified ‘range’, Matplotib fails to constrain bin edges to
the provided ‘range'. Instead, bin edges are calculated based on the actual data extents, violating the expected behavior. This
oceurs specifically when *density=True' and "bins’ are determined automatically (e.g., ‘bins="auto"). The root cause lies in the bin
edge calculation logic, where the ‘range’ parameter is not enforced during automatic bin selection in density-normalized
histograms. This regression was introduced in a commit affecting range validation during bin edge computation.

#i# Reproduction Steps
*Code:™

‘python
import matplotlib.pyplot as plt
import numpy as np

# Generate 10 random values in [0,1)
data = np.random rand(10)
# Plot histogram with density
_ bins, _ = pitist(data, bins
print("Computed bins:", bins)

rue and explicit range

uto", range=(0, 1), density=True)

**Observed Output
Bin edges deviate from the specified ‘range=(0, 1)’, e.g.:

[0.003, 0.189, 0.375, 0.561, 0.747, 0.933] # Last edge <1

*Technical Breakdown:**
1. **Bin Edge Calculatior
- When “density=True', the "histogram_bin_edges’ function (in *_axes.py') computes bins using the data's actual min/max
instead of the user-provided range.
- Automatic bin selection (e.g., bins="auto"™) ignores the range" parameter in this mode, leading to truncated bin edges.

2. **Root Cause:™*
- The ‘range’ parameter is not passed to the underlying bin estimator (e.g., ‘np.histogram_bin_edges’) when "density=True',
causing the estimator to use the data's natural range.

#i Expected Behavior

Bin edges should strictly adhere to the user-specified ‘range’, producing edges starting at ‘range[0]' and ending at ‘range[1]',
regardless of ‘density’ o bin selection method. For the example above, the expected bins would span ‘[0.0, 0.2, 0.4, .., 1.0]'
(exact intervals depend on bin count).

## Exploration Hints
## Files to Examine:
1. " liomatplotiblaxes/_axes py
y Function:** “histogram_bin_edges" (lines ~6000-6100).
- **Role:** Directly computes bin edges. Likely skips ‘range" enforcement when ‘density=True"
- **Insight:** Check if ‘range" is conditionally ignored in density-normalized paths.

2 "‘lm/ma«plumb/axes/ axes.py’ (hist method)**
Logic:** Data preprocessing before binning.
- "'\nswghl ** Verify if data clipping to "range" ocours before bin edge calculation in all cases.

### Key Classes/Functions:
- ***Axes hist **: Handles input parameters and delegates bin edge calculation.
- **"np.histogram_bin_edges **: Underlying bin estimator; ensure it receives the correct ‘range’

### Areas of Interest:

- **Conditional Checks on “density":** Look for branches where ‘range” handiing differs between ‘density=True' and
“density=False’.

- **Data Clipping:** Ensure data is clipped to ‘range’ *before* bin estimation, preventing the estimator from seeing out-of-range
data.

## Fix Hints
### High-Confidence Locations:
1. **histogram_bin_edges’ in *_axes.py'**
- **Why:** This function controls bin edge generation. The ‘range” parameter is likely not propagated to the bin estimator when
“density=True"

### Implementation Hints:

- *Unconditionally Apply ‘range':** Remove conditional logic that skips range" enforcement when *density=True'. Ensure ‘range"
is passed to ‘np.histogram _bin_edges' in all cases.

- **Data Clipping:** Clip input data to “range’ before bin estimation to guarantee the estimator operates within the specified bounds.

### Alternative Hypotheses:

1. **Auto-Binning Misconfiguration:** The "auto” binning method (e.g., Sturges' rule) might not receive ‘range’ when
“density=True’, causing it to compute narrower edges.

2. **Normalization Side-Effect:** Post-binning normalization might rescale weights but should not affect bin edges. Verify edge
calculation is decoupled from normalization.

**Note:** The bisected commit #8638 likely altered range validation logic. Check if it introduced a conditional that bypasses ‘range’
when “density=True'.

Figure 9: CodeScout visualization for matplotlib__matplotlib-13989 with DeepSeek-R1.
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STAGE 1: HIGH LEVEL CONTEXT SCOPING

l 1ib/matplotlib/axes/_sxes.py:hist

l Lib/matplotlib/axes/_axes.py

) sio/mmerioniin/anes
Helperfunc

ib/matplotlib/axes/.

Lib/matplotiib/tests//

Contai

tes
et for v anes ol o Mo fnctonalty,whch woud hve ess for e xpecied

behavior with range and density parameters.

m S
Mum e coss tatconain the Wel] method where th bug manfest,

Lib/matplotiib/alab.py
Contar
caluiatons

STAGE 2: FINE-GRAINED CONTEXT ANALYSIS

Relevance Score Distribution

HIGH RELEVANCE TARGETS

1ib/matplotlib/axes/_axes.py

Role: The bug report indicates thatpithist) with densi nolonger respects the ‘range’ parameter. The

I
;

Lib/matplotlib/tests/test_axes.py

axespy

e histogram

i

ole:
donsity=True’ parameter

‘Axes’ class, which would handie the inferaction between the ‘range’ and densit’ parameters.

Hints: - - Lock for it

range’ and ‘densty’

Axes
histogram_bin_edges
Jidation

‘density=Faise' cases - Look for changes in

Gensiy=True' vs

trough

Hints: + - Look attest_hist densiy() and “test_hist unequal_bins_density()

o g o o e S e L
ist() When “density=True’, and tis fle contains the tost

o be updated to nclude range

pa -
tost'range’ parameter with ‘densiy=True'

STAGE 3: PROBLEM SYNTHESIS

* Original Problem Statement

h-sl() no \onger respects range=.. when densit
tlp us understand and resolve your issue, pleas fill out the for to the best of your ability.>
e o 0 TS5 W Sachcs il 51 apply—>

### Bug report
“Bug summary™*

<1 short 1-2 sentences that succintly describes the bug->

“Code for reprogucton™

<1 minimum code snippel requied {0 reproduce the bu

Please make sure to minimize the number of dependencies required, and provide

any necossary plotted data.
‘Avold using threads, as Matplotib is (explicitly) not thread-safe.~>

yihon
_ bins, _= plthist{np.random.rand|(10),"auto?, range=(0, 1), density=True)
prin(bins)

**Actual outcome®™

<-The output produced by the above code, which may be a screenshot, console oulput, etc.—>

[0.00331535 018930174 0.37528813 0.66127453 0.74726092 0.93324731]

*Expected outcome*”
Some array where the firs value s 0 and the last one is 1

Note that this bug doesn' happen if density=False.

Bisects

*“Matploti versior
<I--Please specify your platform and versions of the relevant ibraries you are using:~>

* Matplotib backend (1 Dvml(malmolhb get_backend()): any.
* Python version:

* Jupyter version (i applcable): no

* Other libraries: numpy 1.16.2

<t--Please tel us how you installed matplotib and python e.g., from source, pip, conda-->
< conda, if

 Augmented Problem Statement

## Issue Description

handiing of the range in

stages of

- imaplalbnesshestaxee
ol b: ks st i Hsiogrom Lctnalysipecly o Hat grsty

-Key InsAgh(s Tms wil f range’ and “density’,
assertions for current behavior

i Key Classes/Functions:
- Axes hist()"

- What to Look For: d
- Key Insigh: The flow has likely changed between V8638 to break the priorit order by which ranges are enforced.

-**_histogram_bin_edges{() or similar helper functions™

edges

- *Any weight / normalization application functions™
. o ‘density=True'
B original input constraints

### Aroas of Interost

range’ is

T s yp k) cien 10 onge rspct e Tange=” parmele hn dnsyTus' i presents a
ising bin edg than the.

range.
Specifcally, when both range=(0, 1) and ‘density=True" are specifed n a call o st outside of the the frst bin
edge not staring at 0 and thelast e not ending a 1. However, when ‘densiy=False' th range parameter is properiy respecied.
This bug pul
request #8635
## Reproducton Steps

pyton
import matplotiib. pyplot as pit
import numpy
_. bins, _ = plthist(np.random.rand(10), “auto”, range=(0, 1), density=True)
prinibins)
**Observed Output (actual):**

pytnon
1000331535 0
In the output, the. ly *0.003° 0933, g ol (0. 1)" constraint.
“Internlly Tracked Behavior Patterns:**
- s s does ot mandest when ‘dnsi

Gonsy=True and an strategy ke “auto” is used
istogram logic in L_axes py
# Expected Behavior
When a user provides ‘range=(ow, high),regardless of cther flags such as “density=True", tigh vaues
exacly. That s
- The firstbin edge must equal the lower bound n the range.
- The fastbin ecge must equal the upper bound i the range.
bins to have a shape similar o

pytnon

(0. .025,05,075.1. ]
“density=True’ mode, or
#4 Exploraton Hints
4 Files to Excmine:
- “libimatplotiib/axes/_axes.py**
st and thus the howthe ‘range’ and density’ parameters interact.
Ky Isights: " butfail with i, there's Iikely inconsistent

showing incorrect

inputs,

3 . "auto"), and any
due to large bin deviations.

= ' between preprocessing
-F intervals,

## Fix Hints

it High Confidence Locations:

- *Location 1— Inside Ib/matplotiblaxes/_axes py in the “Axes st method"

overriding of range after initial use under density adjustments.

###t Alternative Hypotheses:

- dustification: this module, and how bin bound: formed
ince . this is whero
#4## Implementation Hints:
b “after®

- Afix could bins with prior

between o relying entirely
it Limitations:

recalculations algorithms
- intemally (e.g., ' )
## Alternate Suggestion from Original Analysis:

dified domain i “density=True. There may be logic within "_histogram_bin_edges’ allowing

E v-mmm-s 1— Conflcting logic in density b range.”

- Reasoning: Several parts of histogram generation are triggered conditionally, and density paths parameters th
ran woor specic s
- “Hypothesis is enabled.**

- Reasoning: Binning algorithms like “auto”, ", or “sturges” after range is passed

binning, they may

range*",
recalculations.

late due to

Figure 10: CodeScout visualization for matplotlib__matplotlib-13989 with Qwen3-Coder.
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STAGE 1: HIGH LEVEL CONTEXT SCOPING

Lib/matplotlib/axes/_sxes.py

) s50/macplotiib ot oy

mlab hist
Logacy hicgram

. handing of par
Putcho). rivery i e e G using pithist. cutentbehavior and spot regresson.
[oiess R pyplot. hist Lib/matplosiip/testa/test_prplot by
Class defined in axes.py ethod; Wrapper funciion used bi density Test il Ikely to contai add test
- e forwarded to Axes.hist. Tebrogueied fangevdonsty Sxpeciaions
Foncrion TN s 1ib/matplotlin/tests/test_sxes.py
Contair o =
debug handling of bins, range and density normalization. !ﬂ(x/axamp\- ST S e ‘semantics and any recently failing/related tests.
STAGE 2: FINE-GRAINED CONTEXT ANALYSIS
nise 10)) (Ganesr 9) Geostoanesion 1) (eovorrw +)) (muavery 2 ) (Gostopupionioy 3
o
HIGH RELEVANCE TARGETS
xes o m/n-telwm/mn/ axes.py 9110
Ralo- py sy, st poi " bin
densi np.histogram_bin_ - ignored when " bug
et ot s o oo s Yoo
patnor 5
Inspect the implementation ofistogram_bin_edges(ar b, range. sy
ot - s . " (ea. F .- 2
oo o ot o o).
s iopo usod by ) o bin ¢ s p
“ rough romatzaton,scaing. L
op histogranx, i ge, densiy -~ Atemaley, \ bin_edges(, bins=bis,
e sl Tho itogran 3 rimming o bins
. i .
L o] e rangefi] ~Ensure that “auto”
‘other bins specifications when density=True. - Remove or guard
iher bins speciicaions when densiy=Tr (B e
e
Axes.hist 10/10
Role: - 1) N axes.
‘supplied range=. o numpy. - hist. 1_range} for the single- . &7 7i0
resek S i=ich Role:-This test_ it censity ot nacual_bins iy, st ist_auto_bine). It os ot mplement (),
i lter gns i not stacke ange' key.As a esul, X ine don
Lt navir e faiing g
Hints: L o Axcs it Koy locatons: - ¥ ranga - T
L L hvargs:nsead
‘addimerge the density flag into hist_kwargs. For example: - Replace his Lk use hist_k density)) GlICTee fotAa JoWCman sy (_axes, ki
S stocked) pthist wrapper " bin_edges or
Whers bin. )
bin_edges or fag.
et tag
computaton. I
Atematnet, are usea.
STAGE 3: PROBLEM SYNTHESIS
* Original Problem Statement 2 Augmented Problem Statement
st o fonger respects range=... when density=Tru #4 Issue Description
T us undarsand and sy e, o outiho om0 h bost o o ity plhist (Axes.ist) can ignore a user-supplied range=(min, paih. Reproducton
<1-You can feel free o delte the sectons that o not apply.— ed Root cause: st buids a h .
sotshis & = bin_range for . butlaterin notstacked branch reassigns hist_kwargs = dic(densiy=density),
i Bug report "range’ N o he dats sxtont s of e
requested range.
“Bug summary™*
bisects to PR ) where the. hist_k

<t short 1-2 sentences that succinctly describes the bug->
*“Gode for reproduction™*
<A minimum code snippet required to reproduce the bug.

Please the number of ired, and provi
any necessary plotted data.
9

python
bins, _= pithist(np.random.rand|(10), "aut

= . range=(0, 1), density=True)
prinbins)

**Actual outcome®™

which may. L eto>

(0.00331535 0.18930174 0.37528813 0.56127453 0.74726092 0.83324731)

*“Expacted outcome*
‘Some array wher the first value is 0 and the last one is 1

Note that this bug doesn't happen i density=False.

**Matplotib version**

and versions of are using:->
 perstng s oux
Matplot version: master
“ Matplotib backend ( print(maiploti.got_backend() ): any
* Python version: 37
* dupytar verson (i applcable): 1o
* Other ibrarios: numpy 1.16.2

ol nstalled matplotib
S You mtaled fom aonda.leass peciy e channl o wed 116 e

## Reproduction Steps
- Minimal repro (original report):
python
import numpy as np
import matplotib pyplot as pit

. bins,

. bins, _ = plthist(p.random.rand(10)
prini(bins)

Observed output (example)

[0.00331535 018930174 0.37528813 0.56127453 074726092 0.93324731]

1 edges.
- Internal behavior to reproduce / confirm
~cal e directy to compare behavior

Py
i aloga(rp andom.ran(10), bins =, enge={0,) dnaly=True)

I numpy the range, the bug s in Py also g range,
s required,
- Reproduce both single-dataset and mult-dataset cases
- Single array x: density=True, range specified —» faling path.
1_bin_¢ bins, range, ffected in the same way.

- Ertor patt
- No exception is raised; incorroct bin edges are returned (endpoints correspond to data minmax rather than user-specified range).
- Environment etais from report:
- Matploti: master (post-PR #8638)
Python: 3.7

- Numpy: 1.16.2
-0s: Linux

# Expcted Behavior
When the user passes range
affct ol the nomalzton of couns, ot the selecon of i ST forany

‘aut

(5, b) to plLhist (or Axes hist), the returned bin edges must start at @ and end at b regardiess of the density flag. The density flag should

),
range to determine the span used by the bin-ed 1_bin_edges call
## Exploration Hints

#4# Files to Examine:

[_axes.py d hi \_bin_edges: Lk bled
currently clobbers the 'range entry.
Laxes py g histogra tests ive h
not impiicated.
"_bin_edg oy to P range when
### Key Classes/Functions:
- Axes.hist) : the Lk look for where hist_k where hist_kwargs is o
- istogram_bin_ o other
- np.histogram(... range=.. densiy=...) : the callin every branch.
4t Areas of Interest
isth lation pattern: hist_k . weights, density) rather in later branches.
o 1_bin_¢ properly passes ra "
hist_kwargs but then overwrits it for density
## Fix Hints
o8 Hch Contione Comiors
h kel to resolve ¥ P this method.

—I\b/ma!v\omb/axes/ axes.py : histogram
computation pat

the provided range 3

i Implementation Hints:
. st the

st hist_ = density or hist_k

key s preserved.

np histogram_bin_¢

previously set range”

P 1_bin_edges(x, bins=bins, range=bin_range,

density normalization

bins=edges, density=False, weighis=weighis) and apply

manually.
- Be mindul of special cases:

- Stacked histograms: to numpy stacked (only alter how
hist_kwargs is merged)
when bins s an ge pe in that case.
m Allemative Hypotheses:
regression: numpy.histogram or histogram_bin_edges in the particular numpy behavior  calling
numPy 7 drecty m e same envionment
based on the data (e.g. fitering

the donsiy for any code clips edges after

could
handled consistently across branches.

verify weights are

Figure 11: CodeScout visualization for matplotlib__matplotlib-13989 with GPT-5-mini.
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STAGE 1: HIGH LEVEL CONTEXT SCOPING

src/. _p,“,t/loggi.,q_w [EYE) rogcaptureFixture LogCaptureFixture.get_records
Contains Log jon, including o e The caplog fixture instance; manages record storage and dlearing, directly involved in the conflict. by test p clear().
mentioned in th problem.
L oscaprusariceace. clese oscapeusapiseucs._setup
Replaces records ist instead of ciearing i, causing divergence from get_records(). miaizss -geL

STAGE 2: FINE-GRAINED CONTEXT ANALYSIS

. '
7 8 9 0

o 1 2 3 . 5 6
Relevance Score Distribution

HIGH RELEVANCE TARGETS

et 9 ) (Goscapturerinture e 9 )

LogCaptoraTixture. cleas
Rola The L ethod cals . i replaces e hanelesintml rocods st rathr than cearing - plce. T

comos ‘calogrecoda” (i rforences Hendlet recorde) o ot 9 & new e whle "Go recode()reana 8 roleronce o the il pecceat it o et

Stup T diergoncscreaio ho fozan state cbeerved (10 b

i " v ine: 1. Moty ‘LogCapuroFsur.clea( 1 updat sl rocords’ae resfing the handler (.. 'slecords = e arcle recrds’ posrosl). 2, Change the

Wit 1. LogCaptureFinur coar) methd": Roplce ol rocos = .1 i slifcord lear( o muato h axstng st nstead o ceating a newono. 2. | i1,y LogCaptueFiur cear) i updal selvecrds afer eseting o hander e 5. sofrocors - sltbandlrecds postresel) 2 Crang
Iialzaon g Eneur o refroncest the records et (e phase spooi s i “ge fecode() ) pinfthe ams underig st ntance T T oo e

got.ecords() Implementaton: Vet & namicllyaccasses 16 curot-1ocods’ It aher than cocingan o efronce

5:1:/ _pymmoqqsng By

LogCaptureFixture’ class's cloar() method replaces the ‘records' st with a new empylst nstead of learing the existng one. This causes
i e e e e e e
“records’ are inialized to share the same lst during test selup, but clear() breaks thi relationship by reassignment.

910 LogCaptureFixture.get_records 9/10

LogCaptureFixture

Role: The LogCap cart) racorce L e e ey o T e = 3 Role: The "get_racords’ method il accesses racords store inthe test ems stash (sef._tem.stash'), which s intally synchvonized it ‘caplog records

(i lrarcs tho il i o e o e oot et vy ok poY s rrt s T 5 e G A o T However, when caplog cear( replaces ‘caplog.records’ with anew st nstead of cearing i in-pace, the stash etains a eference tothe od s Thi causes
e ‘got_records' o eturn sale data after ‘lear(’ directly maniesting the cvergenco described i the bug

Hints: = 1. **In c\eav() method" Re;ﬂace se\' records =[] with "self.records.clear()’ to mutate the ex\slmg hst instead of creating a new one (preserves reference H;“" L:ECHV:WE‘FNWE '1“’0 ':;?"":d “ Re:‘ Ce‘ e "':"ﬂ'd’ 7 I wi h"” D‘EW‘:‘“”“E (‘3‘9 DSE‘: '3'3"’“!“5‘“"0 ) to preserve the original list reference. -

oy e R e e elup synchronizationlogic™: Ensure the stash and caplog ecords' aways raference the same st abjec, v ater clar()

cearing. . ey s e e s e s caplog records

STAGE 3: PROBLEM SYNTHESIS

* Original Problem Statement # Augmented Problem Statement

caplog get_records and caplog.clear conflict
# Description

##1ssue Description
“caplog.get_records()’ gets decoupled from actual caplog records when "caplog.clear()"is called. As a resul, after "caplog clear() s called, When “caplog.clear()’ is called, it replaces the interal records’ list with a new empty lst instead of clearing the existing one. This breaks
referential consistency between "caplog.records” and "caplog.get_records()', which initially share the same list. After “clear()', “get_records()
continues to reference the original lst, leading to stale data and frozen behavior. The root cause lies in mutation-vs-reassignment semantics in
p s state exacerbated by ph tracking in pytest's logging infrastructure.

“caplog.get_records()' is frozen: it does not get cleared, nor does it get new records.

During test set up itis [set to the same listj(https:/github.com/pytest- “Log
s PY#L699) as “capl rds’, but the latter gets [replaced

rather than it Y#L345) in -

“caplog.clear()", which diverges the two objects.

## Reproduction Steps

# Reproductive example *Code:
i python

import logging import logging

def test(caplog) > None: def test(caplog) -> None:
def verify_consistency() -> None: def verify_consistency() -> None:

assert caplog get_records("call") == caplog.records ‘assert caplog.get_records("call") == caplog.records

verify_consistency() veniy_mns\slency() # Passes: both are empty
logging warning("test") logging.warning("test’)

verify_consistency() verify_consistency() # Passes: both contain the new log

caplog.clear() caplog.clear()
verify_consistency() # fails: assert [<LogRecord: ..y, 8, "test">] verify_consistency() # Fails: get_records() retains pre-clear logs

# Environment details *“Intemal Behavior:**
Arch Linux, Python 3.9.10: 1. During test setup, "caplog.records’ and "get_records("call’) are initalized to reference the same list.
- 2."caplog clear()’ replaces ‘self.records’ with a new empty list, while “get_records()" retains the original reference.

Package Version 3. Subsequent logging appends to the new "records’ list, but "get_records()’ continues to read from the old, now-stale list.

atrs 2140 **Error Pattern:**
iniconfig 1.1.1 - Post-clear()" assertions fail with messages like “assert [<LogRecord ..>] == [" indicating divergent record states.
packaging 213
pip 2204 -
pluggy  1.0.0
1110 ## Expected Behavior
pyparsing 3.0.8 After calling "caplog,clear()
pytest  7.4.1 1. Both “caplog.records’ and ‘caplog.get_records()’ should return an emply list
setuptools 60.10.0 2. New logs added after ‘clear()" should appear in both ‘records’ and "get_records()’
tomli 201 3. The interal list reference shared between these properties should remain consistent across all test phases.

wheel  0.37.1

## Exploration Hints
### Files to Examine:
1. srel_pytestlogging py

- **Role**: Contains "LogCaptureFixture’ and its “clear() / get_records()’ methods.

- **Key Insight"* clear()" replaces "self.records" with a new list, breaking synchronization with ‘get_records()'.

### Key Classes/Functions:
1. ***LogCaptureFixture clear() **
- *Issue™*: Uses “self records = " instead of in-place "self records.clear
- **Impact"*; Reassignment decouples ‘records’ from "get_records()', which retains the old list.
2. LogCaptureHandler reset() **
- **Suspicion**: May replace the handlers internal buffer list, propagating inconsistency to "caplog.records'.

### Areas of Interest:
- **List Identity vs. Mutation**: Verify whether all record storage uses the same list instance.
- **Phase-Specific Tracking**: Check if setup/callfteardown phases cache separate list references.

#4 Fix Hints.
### High Confidence Locations:
1. **"LogCaptureFixture.clear() **

- **Why"* Directly responsible for replacing ‘self.records’ instead of mutating it
ix**: Replace ‘seff records = " with ‘sel.records.clear()’

### Implementation Hints:
1. **In-Place List Clearing"
- Modify "clear()’ to mutate the existing ‘records’ ist:
*python
def clear(self) > None:
self.records.clear() # Instead of self.records = []
self handler reset() # Ensure handler also clears in-place

“Limitation**: Requires 'LogCaptureHandler.reset() to also clear its buffer without reassignment.

2. **Handler Synchronization**
- Update "LogCaptureHandler.reset() to use "seff records.clear()’ instead of ‘self records = "

### Alternative Hypotheses:
1. **Phase-Specific Caching™

- **Possibilty**: ‘get_records(when)’ caches phase-specific ists nol -eset by “clear()

- *Investigate™: Whether phase lists (€.9., as o5

2."Stash Reference Stalness
= get_records()’ puls from “self._item.stash’, which isn't updated after "clear()".
erGhecie" I he stash ‘synchronizes with “self.records' dynamically or caches an initial reference.

Figure 12: CodeScout visualization for pytest-dev__pytest-10051 with DeepSeek-R1.
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STAGE 1: HIGH LEVEL CONTEXT SCOPING
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STAGE 3: PROBLEM SYNTHESIS

* Original Problem Statement

caplog gt_records and caplg cear onfict
# Descrtion

caplo g rocords(’gets dcoupled fom actalcaplog ocords whan “caplog lea()’ s caled. A a resul, afr “caplog clar( i caled, ‘aplog goL¢
s t gt now records.

conds() i rozen i oes notgelceared.nor

caplo racords’,but e lattr ets

 Augmented Problem Statement
s Descripton

caplog”fixuro i pyost xhibits o dosynchrorization bug” botwoen caplog racords” and ‘caplog.get_recards{whan). This occurs bauso theso two proportes ot distine st
i ot ) ekedsuept i iteed o lroen o s

Intexmal, caplog ecorcs s  property tatreurs. el nandierecors', whie“Gaplog get._records{uhen) accesses sashec ecords associated Wi test execuion phases 'setup", “cal, “eardon’)

b ‘Capiog clear)
# Reproducive oxample

“python

importogaing

deftestcaplog) > None:

ot vory_consstency() > None:
assertcaplog get._recordsCcal’) =

caplog records

very_consistency()
ing warming(ost)

very_consistency()

capiog lear)

very_consistancy() # as:assert [<LogRecord: .,

“est]

# Envronment dtals
Aveh Linux, Pyhon 39,10

ing
po 2204
poggy 100
1
pyparsing 308
pytest 7.11
sotuplols 80,100
omi 2.
whesl  037.1

et rec
On nitalizaion,bothpoint 1 the same s objoct Hawever, when “caplogcloar( iscalld, t oplaces ‘sell Pandleeecords’ with a now omply s via sl handieose’ utich doss '’ udale any.
‘et recorcs()

Asarosut
~“caplog records”corectl reflecs the newy created empy s,
- caplog geLrecords('cal”)

L records('ca" al after caling ‘cloar(

## Raproduction Stops

it ek scaping e capo

ST e o g e g8 el
eteaps v s osod o

Ve g o s

5. Call capig.clear(y

s

python
importiogging

et testcapiog) > None:
ot very_consistency) > N
st ot fecoxdsCoalr) = caplg o

erity_consistency) #Passes
oapig warngtiest)
very_consistoncy() #Passes
caplog ciear()

very_consstoncy() # Fals here

“inemaly;
Iy bl caplogecrs’ and calog oL i) lr o e samo L

Alercaplog cear(."caplog recorcs” now efrs 10 el handierecords which has been eplaced i a new st
caplog get records('cal o rrocs e o ) k.

e o i e e e ey B

Toemprinat i el tgpr sena
Ty assering on en{capiog gt recorda(cal")sfe a second ogging call postce

onserve f stls cata persit.

# Expoctod Behavior

Invoking “caplog ()’ shoud ensure:

Jucing “caplog records and"caplog getrecards{unen)” for o hases
2
H ‘Capiog gel_rcords(phase)

“caplog records

# Exploraton Hints
5 il to Examine:

- sre_pytestiogging py

got_rocorgs’ ‘rocors').

and resa.

5 Key Classes/Funcions:

+*LogGapturoFirturo lea()
" Remoral fr et coprsiog

‘go_records”

+ LogCaphraFdam . perthurn)
g oot has g e ol s o]
)

LesSwAr o G
T

ey o v s s s it - ot
s Aveas of nterest

- intiazation ofphase-spocfc Iog stoager”
Investigalo whoro and how sof._om stashlcaplon_rocords_key] links with el andlrrocords'. That connaction kol broaks durig e ‘clar”ca.

~*The 'LogCapiureHander eset() benaior™

- “Potental giscropancy in caching mecharisms'”

get_recorss”
4 FixHins
s High Confidenca Locatons:

s mpomentation Hins:

1.#"Synchronize allintemal st rferences durng ‘clar() =~

hanerracords

so_itom sashikey]

2. Suich from rpiacig o n-piace cleaing:
~Modiy )

3. “Decoupl and redrec

rences in ciear)

4 Atornative Hypotheses:

“Fi bolongs n LogCaptureHandier rese() isaf"

Reasoring: From analysis insight,handlo roty drves ropiacoment semantec.

- “Prablem extnds beyond “when="call” (aflecs setpeardoun t00)”
, (o

fp—

Figure 13: CodeScout visualization for pytest-dev_

_pytest-10051 with Qwen3-Coder.
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STAGE 1: HIGH LEVEL CONTEXT SCOPING

LogCaptureFixture get_records

[ Funcrion RSPy
pyest fcur

| S

Pl e [
rocords st
T — Logoapturarixtareclass axel pytast/pytastar 2y
[ o) Galed n he Contans e
e e s ot v s 1o diverge. define expected somantics for capiog and 1 fecyce.
Y soscaptucenanaier
T e
STAGE 2: FINE-GRAINED CONTEXT ANALYSIS
' D @D GG Da 0 YC
A BT
Relevance Score Distrbution
HIGH RELEVANCE TARGETS
R N T rp— 9/10
Role- p—— ¥ rocors. ks
caplog oL+ Howover 2
X o vrsa) o afr L iy o 80 g rocort s
tuo ocords, n short - shart gol e saen)
vt 5 o records manets h iy coniang et e s bt
Eea] = T oo Hints: - Primary suspect ~ine 345of st
. Jor
y rocor, oy] 2 woi.
e
z u Avoter opton:
B
- Files. £ change get_r
e L6 o s and L. conston surc.
ctos N [ —— 9/10
Role - The codo n s Role- .
t_records()). - e i e
Sohpe foco eceon v g o Bocause otherpars o o fture L
IR el oo u J i ace it
e - Fil: s s e,
Hints: - - File: src/_ port self records = )) Logaing et ; .
g’ o he s
sl records = [ Aemate recort)
b vhera gu ¥ ¥ g
e ) eapRaont
changego o
L LogCaptureiandler 9/10
st %
Logcapturerixture 9i10 operaton.
Rol:- — Lrocousis
s i “replaces rather than clears" caplog.records,
¥ Speccaly, QL ecords..) roums a rferenc o an el 1t of LogRacord - -
ot or ~Smiar
ey “eman Hoze. - g eier g recorcs). (). o i Prtor
it -l s e,
o o e oo rcortet when:
toear)
i oo oach lace, - handeriot |
o ropecg - .
oo
STAGE 3: PROBLEM SYNTHESIS
* Original Problem Statement 2 Augmented Problem Statement
caplog.get.ecords and caplog lear confit # 15508 Descrption
# Descrpton caplog gLt " L
i cak
“caplog get_rocord() gets decoupled “caplog clear) I cale. , ar “caplog.cea(y Iscalled, caplog gel._recods(” Is ozer: ‘hom n-piaco. ¥ st reassiging a now
s not et cearad, nor does i get new recorcs leaves those referonces poting at the o, “fozen” st
/_pytest/logging.py#L699) as. ## Reproduction Steps.
“caplog recrds’ ~Minima tetreproucer
i 45)in “capog e, pyihon
importlogging
#Reprocuctve example
- n def test(caplog) -> None:
importlogging et varty_consisency() > None:
asser caplog el.tecords(alr) ==
ot tes(capog) > None:
det vrty._conssency() > Nore: vrty_consistoncy)
asser caploggel.ecords('cal") == caplogrecords logaing wamingCest)
vrdy_consistency()
verty_consistency() caplog.cer
ogging waming(ost) erty_consstoncy) #fals: asset [<LogRecord . st
verify_consistency()
caplog lar( - What happens ntemally:
verfy_consistency() # fis: assert <LogRecord: .y, 8, est’] == o §
refrences st o eceive
#Envionment detalls el appended records.
v Ling, Pyhon 39,10 ~Observed erorpaten
&  Afer dear). o ot Lrecordscal”
Package Version - Addiionalcuick reroduction checks to
T s ! check (d(caplog got_rocords(cal).
2140 okt a referencer = capog gt._recordsCcal) a0
iniconfi 1.1.1
packaging 21.3 # Expected Benavior
o 2204 - Afercaplogcea():
Puggy 100 capog ge record..) and caplogrecords shoud eflectthe leared slate (emp).
R rocords(
pyparsing 308 “in o shared et
pytsst 741
setuplools 60.10.0 # Exploraton Hints
wheel 037, ### Fles to Examine
E “, r
logi reerenced n th report(~L345 and ~L699 nth referencc version)
- plagnor
#4 Key ClassesfFuncions:
© :
#44 Aroas of nterest
- 0 I eforences
, roset
ny caching i ge 1
reassign.
~Thvead-
4 Fixbints
### High Confdence Locations:
)
Jos
Joow ”
#4# mplementatin Hin:
~Prefe nplace cearingof share containers
vaid,
- v new Strnglo.
~Ensuro got.« omatvel.if
prone)
“miatons and vade-ofs
“itho APl n 9
ifotner i
## Aerntive Hypotheses
“getr changing
oset samanics.
! : y (swap st 50, code
preserve handio nstance or pdats cached references.

Figure 14: CodeScout visualization for pytest-dev__pytest-10051 with GPT-5-mini.
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STAGE 1: HIGH LEVEL CONTEXT SCOPING

“store_cv_values' pi

D reogectammciecer
(es’ parameter

Hearn/dinere modet e v
e

eRidgecy

ko o] e eccepied s proceses

eRidge
Where CV valles might be pkend ‘store_cv_values=True' is implemented.

l Funcrion JEET

S s e 2

[ cunss I
Potental

Y ridgeclassitiercy
Direcly related o the reported bug - needs 'store_ov_values' parameer supportin __i

lm e e e e

ldge Documentation oV

store_cv_values fu i

STAGE 2: FINE-GRAINED CONTEXT ANALYSIS

I [

o 1 2 3 4
Relevance Score Distribution

HIGH RELEVANCE TARGETS

RidgeClassifiercy 10/10
R S By B SO T ) T its exstence.

the ‘TypeEmor e absence or

intended.

- 1. *Consiructo Modifcaion: Add‘store_cv_values' 1o the _nt_ method signatue of‘RidgeCiassiferCV’ (kelyn skearninear_madelidge py). 2

"Superiass ropagaton”;Ensre th parameter s pasd o e paretcs (el _BaseRIdgeC ) hndles CV vlu sorage gl 3. “aliaton Logic: Add checks
for ‘store_ov_values=True’ when ‘ov* is not "None', as the documentation specifies it oy works with 7. 4. **Atiribute Handing™*: Update the “fit method

conditionally compute “ov_values " based on ‘store_ov_values'

RidgeClassifiercV. _init__
The RidgeClassforCV" consirctor lacks the siore_cv_valuos' parameter i s”_nil_"

10/10

method, directy causing the “TypeError” when users attempt o pass it The.
the

Hints: - 1. *Add "tore_cv_values' o RidgeCiassiferCV._int_" parametars (ine with ‘def _init_(..)). 2. “Passstore_cv_values' o the superciass** i the “super() cal
3. i ke

L
e i e o vuoeeTroy

skiearn/linear_model/ridge.py

_BaseRidgecy. 9110

Rol: The  B1soReGeCV” lass done .. valos 2.2 consrctor parametrand uses tin 1), bt RigeClasierCV (o subclase) ol s o axpos tis

", causing the TypeEiror

creating a parameter visibilty mismatch.

Miots: 1 “RdgeClssifrcy Constnetor™: Enre s v s gy cccopld i RidgeCaslrOV._inl_ and pasee o eupr)_in_. 2. “Paamter

Validation** Add "store_cv_ve Vi inheris from
BasaRidgeCV" and flows fs miaization o

_BaseRidgecv. fit

Role: The  class inh
‘selfstore_ov_values'

_BaseRidgeCV/ s o vaues i conercor, eSS
o pass the parameter (as

“store_cv_values' is only handled intemaly during fiting when ‘cv=None', bu the parameter sn't properly deciared at cass inialization.

Mita 1. A tore o velien persteri” Bascrlcgec S St il
parameter validation in () to check ‘store_cv. values' is boolean 4. Ensure "sore_cv_vals

‘accepUstore "store_cy_values' 3. Add
lues' is propagated to _RidgeGCV" nialization in ‘) (already done in provided

skleazn/linear_model/tests/test_ridge.py

10 coirol OV value iorage 4. ~Documentation Sync": Update-RidgeClassilercy” docsiring o explcily s "sioe.c._valies a5 a paramesr

Role: The ‘RidgeClassifierCV" class lacks the ‘store_cv_values' parameter i s constructor e validates store_ov_y ige butthere's
TypeError when users atiempl to use the parameter, The code's ‘cv_values s parameter, s o g
Gaos o, " . R e The sbsence L
& 7 - 1 x i Hints: + 1 __init_ mathod > o s with prop to RidgeCV 2. Create a new
Hints: - 1. *Class Iniaizaton"": Add sore_c_values=False to"RIdgeCiassiflerCV"s _int_ parameters. 2. **Superclass Propagaion”: Ensure the parameter is passed o
It superciass (Ikely " BaceRIdgeCY" RGOV where “sors ov valles 1 vabdated and ssed o ool icoe s e el kel el e e G e R A adapted

STAGE 3: PROBLEM SYNTHESIS

* Original Problem Statement
linear_model RidgeClassifirC\'s Parameter store_ov_values issue
it
Parameter store_o_values ertor on skisarlinear_model RidgeClassifierCV
i StepsiCode to Reproduce
import numpy as np

from skleam import inear_model as Im

mst D

P. - randn(n, 30)
¥ = np.random.nomai(size = n)

= Im.RidgeClassifierCV(alphas = np.arange(0.1, 1000, 0.1), normalize = True,
store_cv_values = True).ft(x, y)

i Expected Results
Expected

model output, predictions as attribute.

i Actual Results
TypeError: __init_() got an unexpected keyword argument ‘store_cv_values'

im. ifierCV actually has no ps :_ov_values,

it Versions
Windows-10-10.0.14393-SP0.

Python 3.6.3 |Anaconda, Inc.| (default, Oct 15 2017, 03:27:45) [MSC v.1900 64 bit (AMDG4)]
NumPy 1.13.3

SciPy 0.19.1

Scikit-Leam 0.19.1

Add store_cv_values boolean flag support to RidgeClassifierCV/
Add store_cv_values support to RidgeClassifierCV - documentation claims that usage of this flag is possible:

> cv_values._: array, shape = [n_samples, n_alphas] or shape = [n_samples, n_responses, n_alphas], optional
> Cross-validation values for each alpha (if “store_cv_values*"=True and ‘cv=None’)

While actually usage of this flag gives

>TypeEmor: *‘init**() got an unexpected keyword argument ‘store_cv_values'’

# Augmented Problem Statement

##t Issue Description
The RidgeClassifierCV" class in scikit-leam raises a ‘TypeError’ when users attempt to use the "store_cv_values' parameter, despite its documentation
S e A THE couy oss e P et S 11 en s ol e oo i At e

in incomplete base class " whic value storage logic. The classifier variant
fails to propagate 'store_ov_values' 1o ts superclass, breaking the expected behavior for CV value retention.

#4# Reproduction Steps
**Code to Reproduce™*:
“aron

import numpy s y
from sklearn.linear_model import RidgeClas

# Generate synthetic data
X = np.random.randn(100, 30)
y= 2, size=100)

#Attempt to enable CV value storage.
model = RidgeClassifierCV(
‘alphas=np.arange(0.1, 1000, 0.1),
store_cv_values=True # Triggers TypeEror
)X, y)

“*Error™

‘python
TypeError: __init_() got an unexpected keyword argument ‘store_cv_values’

*“Technical Detai
- Internally, ‘RidgeClassifierCV" inheris from °_BaseRidgeC\', which expects ‘store_cv_values' to control CV value storage during ‘fi()
- The classifier’s constructor does not expose “store_cv_values', preventing its propagation o the superciass.

## Expected Behavior
When ‘store_cv_values=True' and ‘cv=None’ (default), the ‘cv_values_ attribute
mirroring the behavior of ‘RidgeCV" (regression counterpart). No errors should occur during initialization

scores for alpha,

## Exploration Hints
### Files to Exami
e sk\eam/llnear model idge.

- **Role*": Contains ' ngecm;wercv and"_BaseRidgeCV" classes.

- ey InslgM" “RidgeClassifierCV._init_" lacks the "store_cv_values” parameter, while *_BaseRidgeC\it) relies on it to conditionally compute
“ov_values_

‘skleam/linear_modelltestsftest_rid
- **Role"": Tests for ‘RidgeCV" nciue ot L ridgecy._store_cv_valuesi(', but no equivalent exists for ‘RidgeClassifierCV".

i Key Classes/Functons:

B ov_values et
- **Action*": Compare with ‘RidgeCV.__init_, which explicily includes the parameter.

2. _BaseRidgeCV.t()™*
- “Insight**: Uses ‘self store_cv_values’ to determine whether to retain CV values. If the sublass does not pass this parameter, the attribute remains
undefined,

#4## Areas of Iterest:
- “Inheritance Structure*: Verify I ‘RidgeClassifierCV" properly inherits and initalizes all parameters from *_BaseRidgeCV"
- **Documentation Sync**: Check for discrepancies between ‘cv_values_ atiribute descriptions and constructor parameters.

## Fix Hints
### High-Confidence Locations:
1. RidgeClassifierCV._init_" in "ridge.py’

- *“Why"*: The constructor must accept store_cv_values' and pass it to super().__init_(

## Implementation Hints:
1 Muuny ‘RidgeClassifierCV" Constructor**

dr mn {_(self, ... store_cv_values
super)

alse, .
_init_(.., store_ov_values=store_cv_values, ...)

imitation**: Requires validation to ensure ‘store_cv_values

ue’ only works with "cv=None’ (as per docs).

2. **Update Documentation’
- Explicitly list “store_cv_values’ in the *RidgeClassifierCV" docstring.

3.**Add Classifier-Specific Tests™":
- Mirror “test_ridgecy_store_cv_values()"to validate CV storage for classification.
s eyt Hipoticec
sse Class Restriction™*
B The *_BaseRidgeCV" might not support ‘store_ov_values’ for classifiers due to mult-4abel encoding complexities.
- **Counter": The error is a constructor-level issue, not logic-related.

2. *Version-Specific Bug™
~The usor' scikiioam version (0.19.1) migh lack support. Newor versions (21.2) hava resalved this.
“Action**: Verify against updated documentation or upgrade the ibrary.

3. *“Documentation Copy-Paste Elmr"
- The ‘ov_valu pied from "RidgeCV" without
e Gomar: e parameter is adws\y used in"_BaseRidgeCV/it)", suggesting intended functionality.

Figure 15: CodeScout visualization for scikit-learn_

_scikit-learn-10297 with DeepSeek-R1.
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STAGE 1: HIGH LEVEL CONTEXT SCOPING

fercy. _snse_

I sklearn/linear_model/ridge.py l sklearn/linear_model./te:

Ridgecy

l eisgucs

[ cusss |
Ridgec

[EETN midgeciassiiorcy
“The mar v

Ridgeclassisiorcy it
The i metno v

STAGE 2: FINE-GRAINED CONTEXT ANALYSIS

D EGEED &=

T s
Relovance Score Distrbution

HIGH RELEVANCE TARGETS

“xleazn/1ineax_model/xidg

“klearn/1inear_node1/tasts,/tast_ridge.py
Role

Role: T codo n‘skieainesr el oy RiogaClassocy soro_c_vauns despte haveg

Ve st
il o vy o darin . s st
R

geClassfrCY cassconsctor™ -Add“sor_c_vakes’parametor o _it_

Intoe s docarng

Ridgeclassietorcy

ot valuo’support st rdgoc.sior v valuos') T absanco ofsquialont s for

feporied where users expect s parameter 1 be avalble

1 Lokt et e s, s sioro_ovvaes' parametor

Role: T code ety elatest 1 eporta ssus because - RidgeCiassifleC class's it

matnoa. Ee———

Hins: 1. Constuctor signaturs™ -Adasor_ valus'p

Ridgecias

stiercy. _inie_

methos 2 "RidgaCiassrCY cas signalure” - Udatethe prametr s o nclue lor._c_aluss=Faise 3 “Pavent el o1
Ridgecy. a0
(| roe: Ridgec ‘stors_c_values pa RidpeCiassfarcy
1 vaues, RageCiassoC
5 RidgoCistitocy
ety * BaseRisgecy i mehod of ‘idgeClassiterC” for missing

paremote - Examine how e v

ascRiGgeC 1) The sue s that RidgeCiasiierC’ doosexpos e lre_ o values” prametrn 5 consnclor, v ough 5

fiaxcy.£se

Ridgac
Role 1 method of RidgoCissferCY. which delogatos o

Role: Tis code s 1o oo causeof habug.Tha_int_ metod f ‘RldgeCiasiferc e vaes

e By

- 0 ek paamr o

ikt metho sgntur - Line 3 Pac sors_c valuse=sor o vals 1ot prent s _int_

RidgaCiassorcY._ink . sample_weight-sample weiht s called - may o 1 ass
T

rough e sors, . vaues” paramet B35aRidgo0\ class mplomoniaion (1t shour) wher e cualslre.c.valuos gl s handed

STAGE 3: PROBLEM SYNTHESIS

* Original Problem Statement
lnear_modol FidgeCiassierCV's Paramelr store_cv_values ssue
#543 Descripion
Parameter siore_cv_vaues etoron skieam inear_model RidgeCiassiiercy.
#e## StopsiCodo o Roproduco
importnumpy as np
o skearn import inear_model 23 m

P

= np andom raniin, 30)
= np random noma(size = )

ize = True,

o oo~ T 5 5)

et Expected Results

p—
TypeError: _init_()got an unexpected keyword argument sore_cv_vales'

i 13100, 1500
| (el Oct 15 2017,

Numy 1.13.3
ScPy 0181
SciivLeam 0.19.1

Add siore_cv_values boolean lag support 0 RidgeClassiferC.
Add storo_cv_

s shap - - samge. . rponee.
“sore )

> cv_values_: aray, shape = [n_sampos iphas), optonal

Wie acuallyusage of s flag gives

> Typoror i) gotan unexpected keywerd argument stoe_cv_ vaues'

2 Augmented Problem Statement

#1ssue Descripion

The ‘skearnlnea. ov_valves_*

v T o Tyt o s sttt o oo oy

inhris o _BaseRidoeC" (whic kelysupparts ‘stoe_cv_talues’) bt doesn expase s
lone, ndicating tha e underling

A values=True' and

_nt_" method o valoes

Ky tochnicalinsihts from analysis:
Ridgec storo_cu_vales’

“oveNone’

~The parent ciass"_BaseRidgeC”
## Reproduction Steps

python
importnumpy
rom skicam import incar_mel a5 m
# Craatetost data
=

= np andom randin, 30)

# Atampt 0 use stoe_cv_values parameter
7= RgACasTCVIBgrssrg o1 100,01,

Store_c_vaioss=Tre) s )

“Ertor encountared

TypeError:_int_() got an unexpectad keyword argument siore_v_valves

“intemaly, what happens:

e et e s o st e oo gt

4 The parent ciass "_BaseRidgeC”

“Addlional reproduction consderations:**

Testwitn cv-None' “ov_vaves.

RicgeCV
# Expoctod Behavior

store_cu_values Faise
e fone (defaut v values

T ey elos. i shodhave e, s . SGhs] o sl usorse, sha dpandgonth b st
o Gl oo vaes." it o e croted (s sve o)
o

o

# Exploraton Hins
4 Fis o Exarmine:

48 sesminear adelige.y
Wiy rlovant
parametarin s consuctordesildocumantng th e vais  atiute.
ey findings:”
~The RidgeCV’ ctass n the same fle poperly mplemens stre_c_values”support
~There's kel nhertanceelated paramete exposure ssues.

. values_ Gocumentaton exsts but e enabiing parameter dossrt

44 skisamfinear_modelestshest_idge py
“*Why rolovant Contains existng tst coverage fo‘store_cv_values' funclionaly n ‘RidgeCV" (tes_rdgecy_siore_cv_values’) but kel lacks oquivalot tstsfo ‘RidgeClassferCV',indicatng
Incomplete mplementatin coverags

“Key findings "+

~Demonsiraos e expected behavr pater orstre_cv._ values'

- Shows dapendoncy on ‘cv=Nono" for ov_valuosstorago

4 Key CiassesiFunctons:

4 RidgoCassiforcV._int_()
“"What f look for" Missng sore_ov_values=False’
“Exploraton insighs-

~The cor ssue ocaton whers TypeEror orgnates
~May need to add valdaton fo cv=None' requirament
- Should miror paramaterhandiing in ' RicgeCY._int_(

_BaseRldgeCV )

“Exploraton insights o
~Likey conainsth actual implemeniaton thal RidgeCassifierCY” shoud laversge.
v values_

4 Areas of st

### Parameter inhertance and delegation pater
Thaway

store_cv_vaes

## Gross-valdaton value stoage logc.
o stora_cv_valus:

lone) and how s neracts withthe GOV (Gensraized Cross Vadatior)
computaton path

### AP consistency mainenance
Ensuring hat

Ridgecy
#Ftins
4 High Confdence Locaions:

k. e e, D

e
iy gy
arameer o the snstrs s paceng £ v conucir

store_cv_values

#Implementaton His

st Primary s approach
"

4 A approprite docsing documeniaton o the new parameter

ev_values sorage.

s Aernativo approachy
" “store_cv_values e

#Atomativo Hypooses

8o 1 o e doson o
“Ressoning

e values_ atribute for

s Hypothesis 2 nhertance chain isue
“Ressoning: iough_BaseRigsCY (or

Figure 16: CodeScout visualization for scikit-learn__

scikit-learn-10297 with Qwen3-Coder.
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STAGE 1: HIGH LEVEL CONTEXT SCOPING

learn/linear_model/tests/test _ridge.py
UTistsfor e estmators may Incace expeciaions for v vakes_Jalore_cv_values behavior usefl 1
update/add tests for RidgeClassifierCY.

aklearn/nodel_selection/ validation.py

EED skiearn/liness_model/ridge., Y cclenen. Lineax. modeL cidge. idgecy

Primary S0V ond oo 3 s RidgoC aloady supports oo . values (o doca comparo s APlimplmentation o
RidgeC RidgeClassiflerCV 1o copy/align behavior.

Klearn. 14 del. rid klearn. linear_model.rid

Exact class nponng the TypeError (no store_cv_values parameter) — inspect ts _i Constructor is raising Typel pl

and forward it to fiting logic.

addisupport the

ties ( * cv-related behavior; relevant if
CV computation

-linear_model.ridge.RidgeCV. £

Roech 1 ey rplemenia sorace of e HaksseVtaT ST TSRS

how to computelstore CV predictions.

STAGE 2: FINE-GRAINED CONTEXT ANALYSIS

Max

5 s 7 s s
Relevance Score Distribution

HIGH RELEVANCE TARGETS

sklearn/linear_model/ridge.py

Rolo: - The reporied error arises becaus t store_cu_ even though atriout
ok T Ve e Yoo e modelidge.p 1 _BaseRidgeCV _cv_values, but
the o triggers TypeEiror:
(ot sepecid i e e e e BT ey Pox ‘s _int_
to Gontrol ov_values._crealion.

Girect cause of the bug:
Hints: - - File: sklearnfinear_modalridge.py - Primary target: mek\dﬁecmswercvmss (Lo e Er o )
the parameter super()_init_(or
mmal\zsr e e T B Ragecy. BaseRigety sccota L -vaklaton ol - Mito o vadaion prosortin IB0eCV! B4s0RGOCV: I
values is True and v is not None, efther raise. -Ensure
iy el s (0. o o, vllo = s 61
slore_c1_alues nParametrs wih th same dscrpion 3 n magecw FasaRisgaCy - Taas: - Ador o dnk et iSRRI
store_ov_ fiton smal toy dat , values_exisis and has.

34

sklearn/linear_model/tests/test_ridge.py 9/10
ole: e s veisl e et B
Fovnl sepociabons skt o prsapes s st e e ot A _init values

keyword even thoug values_for e
nondsd AP and baharior. .. RidgeClasifeV 1o issing he paratacor ot g broh o
s ot o e ey would Sotis test fles

be and will be used to valdate any.

Hints: + - Primary target for change: Jementat version layout, modell_rdge.py -or
sklearnlinear. cv_values parameter i signaure: T« e o1 vaoeseFaie . ) salfstore_cv_values
store_cv_values - In ov_valu ddgeCV-ike
routine, pass self store_ov_values through. - o

. the eficient LOO path). I sore_c_values and

cvis not None, einer raise a r arbitcary ov folds. At

explain
tridge py: - Ensure

<tass). - Add or updiat

shapes of cv_values._for classifers (ikely shape [n_samples, n_classes, n_alphas]

#### Steps/Code to Reproduce
import numpy as np
from skiearn import linear_model as Im

#tost database
n=100
X = np.random.randn(n, 30)

.random.normal(size = )

1= Im RidgeClassifierCV(alphas = np.arange(0.1, 1000, 0.1), normaiize = True,
store_cv_values = True).fi(x, y)

Expected Resuts
Expected 1o get the usual ridge regression model output, keeping the cross validation predictions as attribute.

it Actual Results
TypeError: __init_() got an unexpected keyword argument 'store_cv_values”

Im RidgeClassifierCV actually has no parameter store_cv_values, even though some attributes depends o it

it Versions
Windows-10-10.0.14393-SP0

Python 3.6.3 [Anaconda, Inc.| (default, Oct 15 2017, 03:27:45) [MSC v.1900 64 bit (AMD64)]
NumPy 1133

SciPy 0.19.1

Sciit-Learn 0.19.1

Add store_ov_values boolean flag support to RidgeClassifierCV
Add store_cv_values support

that usage of

> cv_values_: array, shape = [n_samples, n_alphas] or shape = [n_samples, n_responses, n_alphas), optional
2 Grovvadaton values for cadn alpha (if “store_cv_values™*=True and "cv=None).

While actually usage of this flag gives

> TypeEror: “init™() got an unexpected keyword argument 'store_cv_values'

b e IR r ey e
o e s e e =
Ehgeninee S S B e ety E=r
STAGE 3: PROBLEM SYNTHESIS
e Original Problem Statement 7 Augmented Problem Statement
et e o sttt . ey e i s
the store_cv_\ Wpassmgn error and rving the flag.

Observed error
TypeErmor: __init_() got an unexpected keyword argument ‘store_cv_values'

‘This is inconsistent with RidgeCV/_BaseRidgeCV, which expose and use store_cv_values 1o produce cv_values._ (per-sample per-alpha cross-validation
predictions) when ov=None.

## Reproduction Steps

1. Minimal reproduction (from original repor

n):
- Run in a Python environment with scikit-learn 0.19.1

import numpy as np.
from sklearn importlinear_model as Im

#tost database

00
= nptandom randn(, 30)
¥ = np.random.normal(siz

) # note: continuous labels used in original repro

#instantiate the classifler with the flagged parameter
.arange(0.1, 1000, 0.1),

2. Immediate symptom:
~The constructor call (before fil raises:
TypeErmor: __init_() got an unexpected keyword argument ‘store_cv_values'

3. Internal details (what happens interally):
- The error occurs because R\dgeclass\ﬁercv init_ signature does not include store_cv_values, so Python raises the TypeError at cal time.
alpha when store_cv_value:

Tue and

ov.
cv=None, but the flag is not exposed P
~The likel
does not surface the parameter nor fonard oo the VR, logic.

RidgeCV/_BaseRidgeCV (which supports store_cv_values); however, RidgeClassifierCV

4. Alternative reproduction options:
ing RidgeCV/

~Try instantiatin store_cv_values= same
scikitleam velsmn)
- Try passing store_cv_values to RidgeClassifierC\V with different cv values (cv=None vs ov=KFold()) — the TypeError prevents these experiments until the.
consiucor ascepts e parametr

## Expected Behavi
-Rdgec\assﬂ-ﬂ:\/ Should accep th sor._ov_valos lnulsan parameter . matehing the RidgeCV/_ 19eCV AP
- When stor ovis None (per d expose cv_values_ with appropriate shape:

e e e
< For sl aapone (ool ncork: o Ve, Shape o sanpies, . aarses, aghas

store ovin ValueError explaining the limitation
(mwmrmq Ridgeoy bohavioun)
- The RidgeClassifierCV docstring and Parameters section should st store_cv_values with the same semantics as RidgeCV.
# Exploration Hints.
### Files to Examine;
- primary RidgeCV andior _E pan . forwarding, and
fitlogic.
& tridge.py. o\ o
- Any module implementing shared CV utiites (e.g., internal _BaseRidgeCV helpers) - o reuse cv_values_ computation logic.
i Key C\asses/Funcﬂans
missing store_cv_. t it
- RpeCimatorCy. NU veniy whethr cv_valugs. 1 compuied fo clasef
. _init_fft() (or RidgeCV.") - re_cv_values is validated and how cv_values _are computedistored for regression; mirror ths

behavior.

utiies (e.g., skig label_binarize or in classifier) - f ov_values_for multi-class.

##4# Areas of Interest:
- Parameter forwarding: whether RnﬂgaC\assman:\/ forwards s elevant GV psramelss (o shared base code
- DocstringlAP! consistency: iotes (cv_values ted constructor kwargs.
- Validation and how to report

- ov_values_shape and memory iR e i many alphas.

#4 Fix Hints

#4## High Confidence Locations:

i snatre an o mm copt sorel . velics e e
RidgeCV/_ anRldgeC\/ e path that computes.

in same file:
ov_values_).

#4## Implementation Hints:
- Add parameter to signature, e.g. store_cv_values=False, set selfstore_cv_values = store_cv_values, and forward to the base inializer or CV-computation
foutine (mirror RidgeCV patterns).

- Reuse the existing ov_values__ computation from RidgeCV/_BaseRidgeCV when possible for classifer, are
slaked per las inlo shape I sampls, . fosponss, . aphas}

- Validate the combination store_cv_values=Tr v is not None: either raise an explanatory o ov
values (if desired) — follow RidgeCV behavior e mslslﬁm:y

- Update docstring /_values_shape
- Be mindful of memory growth: storing ov_values_ 'urmany I in docstrings.
##4# Alternative Hypotheses:

‘The docstring mentioning store_cv_values was P RidgeCV 19 because

dassication in this case, either m e docating manton

may not share the CV code path as RidgeCV, so adding the parameter to e may be insufficient; the.
fitpath /_values_(or

Figure 17: CodeScout visualization for scikit-learn__

scikit-learn-10297 with GPT-5-mini.
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Dofine

ED soninx/otit/zst.py
Contar

Orecty
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I tests/test_directives.py

STAGE 2: FINE-GRAINED CONTEXT ANALYSIS

Relevance Score Distribution

HIGH RELEVANCE TARGETS

sphine/dizectives/code by

Literalinclude

9110
Rol: The ‘Lieralnclude’ prapend T app _—— Role: The Liralnclude
hatreats sl nes (ncuding prepended ones) s prt f the same biock. Tre ‘dedent_ines repend
E = = Hint: 1 g g™ (key i ‘readl)
Hint; - 1. doden_les(y s n
oropend  sppend 0 appy docery | cuded conent, 2."Dedent handing
before” adingprepend/append conl.

combined wih dodent

Aoply dedent before”

Litaralinciude. run

Role: Tne Lieralncude rn

aptons via prepenc
andont
Wi 1.1 propend append vaues 2 - Chec - dodent
oy H
repanc uhan cadent varing).
STAGE 3: PROBLEM SYNTHESIS
* Original Problem Statement 2 Augmented Problem Statement
#4# Descrv the bug
#¥1ssue Descripton
“prepend” or “append” When using Sphinx's “literalinclude” directive with *prepend’ or “append’ ‘This occurs
because the deden cuded i
### How t0 Reproduce code examp m
Exempl o incluing xi snipel, that shou be prefxed wih ™ <plugn> 4 Reproducton Seps
“Code Setup
il “indox st 1. Findox st
m Herainciude: pom.
#helloword tenguage: sl
propend:  <flugin>
Code exemples: sterat: <groupd=com gihub ek sorpom<iroupld>
ndat: <plugin>
ralncude:: pom.xml -
fanguage: xml 2. pom i
prepond:  <lplugin> sl
sarat <groupld>com gihub ekeyd sorpom<igroupld> <plugin>
encat: <plugin> <groupld>com gihub ekyd sorpomigrouplé>
<arfactd>soripom maven-plginclertictid>
<version>2 15 0<hersion>
il “pomi <configuration>
Al <veriyFaiOn>stict<veryFion>
< version="1.0" encading="UTF-87> <configuraton>
<pro <plugin>
“buie
<pugins>
<pugn> “Observed Output™
<groupldorg apache maven pugins<groupid> aml
<enfactdomaven-compier.plgin<erfacti> <plugn>
<version>3.8 0<hersion> <groupld=com gihub skyd sorpom</grouplé>
<confiuraion> # ndentation misalgned
roe>1.8<s0urce> <plugin>
<trget>1 S<target>
<debugpinuesidebug>
<encoding-UTF-S<iencading> infemal Behavior
<tconfguraion> T Lerainciue propend applying deent
<plugn>  texturap.dedent (or equivalet) s lading whitespace commn {0 al ines, inciuding e prependfne.
<plugin> ~The prependIne'sindentatin s lost, causing misalignment.
<groupid>com gitub ekryd sorpome/groupld>
<antfactc>sortpom-maven-pluginclanaci> # Expectad Bohavior
<version>2.15 O<iversion> The prepend  append For oxampie:
<confquration> il
<veriyFalOn>strct<heryFaion> <plugin> # Pregend ine wih preserved indentaton
<Iconfguration> plgin>
iplugin> <groupld=>com github.ekryd sortpom<igroupid>
<ipgns> # Corect indonted
<puie <plugin
<lproject> -
# Exploraton Hints
Produces the fllowing vald xmi, which s ndented poory: ##4 Fics to Examine:
“anl 1. sphinirectivesi
<plugin> - Contains the Lteralinclude’ class.
<groupid>com gt ekryd sorpomegroupld> “propend rappend
<artifactid>sortpom-maven-plugin</artifactid> 2. **"sphinx/utilinodes.py **
<verson>2.15.Olversion> Lookor si._source_code!, which may handie dedent ogic.
<configuration>
<veriyFalOn>strict<heryFaiOn> #4 Key ClassostFunclions:
<Iconfguration> 1. UieraliniudeReateread()
<tpugin> - Gombines ‘prepend, incuded nes, and “append’ o  singe block.
2. Lieralincuce un()
“prepend:”
### Expactod bahavior 4 Areas of erest:
“-Order ofcperations'* Does dadent occur “before o “after” ading “prepend rappend?
Expoctaacing white space to bo preserved n output - “Whiespaca handing’": Are ‘propend: append: values normaiized durig diacive parsing?
amt 4 Fix ints
<plugin> High-Confidenc Locatons:
<groupld>com github ek sorpomigroupld 1. LioaliciudeRoaderread()
<artfactd>sortpom-mavenpluginclartactc> Moy thaordor: Dedent includod inos st then add ‘pepend ! append' o avoid unifed dadont
<verson>2.15O<version>
congurator #4# Implamantaton Hins:
<vertyFailon>stictertyFaion> “Soparato dodant appicaton”: Dadent ony the ncluded nes, eaving ‘prepend' append’ untoiched.
<leonfguraton> “python
<plugn> #Pseu
inciuded lines = ad.fe)
dedned.inluded = deceni(ncluded_ines)
## Your projct fiallnes = pegend_lnes + dedented_incudad + append.ines
- Adjust ddentlogc™: Ensure "deden s not aplied 1o prepend append’ cotent
## Scroanshots 44 Alarnativ Hypotheses:
1. - “propend T append” butvery).
_Noresponse_ 2 i prapend /append
w05 “Nota™: “orepend /append’ cases
wac
### Python version
810
4 Sphinx version
440
### Sphinx axtensions
sphins xttodcs ‘sphin ext sxinks]
44 Exta tools
_Noresponse_
## Adionsl contest
Using dedent reatiely aimost povides a workaroun:
ot
teraincludo: pom
tanguage: i
sar-at <groupld=com gihub ekcyd sorpom<igroupld=
encbefor: <piug
prepend ___ <iplogin
dodent 5
Produces a werming, wich s the uid wih " bul pocy:
Use of ‘dadent i dedent prepend’ and appen conten.

Figure 18: CodeScout visualization for sphinx-doc__sphinx-10323 with DeepSeek-R1.
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[er—
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anda. g

3 "pomam ot
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<varson>3. 0<hrson

ain

roupltzcom it ey sorpomeioupc
<anfactd>sotzom maven pgin<anisclé>
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Figure 19: CodeScout visualization for sphinx-doc_

_sphinx-10323 with Qwen3-Coder.
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append_ines g
ppend. samaas sbove
STAGE 3: PROBLEM SYNTHESIS
* Original Problem Statement 2 Augmented Problem Statement
#4 esue Descrpion
#44 Descrve the bug ppend og dct
prepend’ or‘append 9.
(ncicingloacing space).
#48 How o Reproduce
roducion Steps
Exampieofncluding xmisnpet, ha should be prfixed wih <plugin> 1 Creae ndox 5t
Fil “indoxrst” #helo world
it ‘Gode exampies:
#heloword
Heralinciude::pom i
Gode exampls: forgusg:
prop jugin>
teraincle::pom i sarat <gwm>mgm,«.w.mwm.mm)
fang endeat <l
prepend:  <ipigin> .
sarat: <groupld>com gihub ekeyd sorpom<igroupld> 2.Create pomx:
endeat <Ipugin> i
< verson="1.0"encoting="UTF-&77>
<profect
Fil ‘pom i “buid>
ami pugine>
< version="1.0"sncod <slugin>
<project> <groupidarg apache maven plugins<lgroupld>
<ouié> <artfactdemaven compler-lugnartfactd=
<plgine> <version>3.8 O<version>
plugin> <configuraton
<croupld=org apache maven pugins<igroupld <sowrcen . 8<source>
<arfactcmaven-compier puginlaraci> <targe>1 B<arget>
ordon <verion> <dotugivedobug
contura o UTE 2>
<source>1 gefsourca> <leonfigr
St <Ipugin>
<debuguecid <plugin>
procetoientzrn i aplangib s>
<tconfguraton> <atfactt>sortpom-maven-pugin<arfactd>
<plugin> Sersne2 5o
pugin> <configuraton
“croupid=com githud skryd sorpomeigrauplc> <veriyFaiOn=stict<ieryFaion=
i arpom mave g e <lconfguraton
<version>2.15 0<hers <lugn
<configuaton> <plugins>
iyFaiOn>siict<NertyFaiOn> <>
<lconfguration <roject
lugin>
<tpugins> 3. Buid docs withSphin exampie emvronment: macOS, Pythen 3.9.10, Sphinx 4.0, extensions [sphin.ext odo! sphin ext extinksT).
<uic> 4. Observd output (reprend indeniaion ot misaigned}
<rofect>
o>
<groupid=com gt ekryd soipom<igroupld>
Produces the follwing val xmi, which s incented pooy: <ertactd>sorpom-maverpugin<arfacti>
amt i 1 0<verions
<plgin= <configu
“oroupid=com gthub skryd sopomioreuplé> P rirra—
coactisopon-nave slognciiact> <lcontguraton>
<version>2.15 0<hersion <lugins
<configuatr
rtyFalonstciharyFaion> 5 Workaround attempt using ‘dedent: witha placeholdern prepen:
<tconfguration
Jogin> e pommi
et arpiocom b sl sotpom<iroupe>
“prepenc end-bofoe: g
prapend: ___ <plugin>
48 Expacted behavier dodont 5
Expecteading whi space fobe preserved in ouiput This produces e warming and fals i blds:
indox.st:155: WARNING: non-whtespace stioped by dedent
amt
<plugin> Intemal behaviorobserved:
“opkcom b sy ssomiple>
<artfciigsorpom-maven-pluginlatiacid> 3
<v-mun>2 150 - The implementaion currenty concatenats prepend.ins + ncuded Jines + append_lnes and calls dadet_lines onthe combined sequence.
<configura ~dedent g
ettn vt ko charactes o present n e colums bing srppe
<lconfguraton>
<plugin> Optona eproduction varirs:
40 Your project prepend
g
-Ad append: variants and estwitwithout dedent:
48 Scroenshots
## Expected Behavior
_Norespanse._ a
oS ~No spurious
Mac # Exporaton Hirs
4 Pyhon verson #48 Fles 1o Examine:
3910
boing sirpoe pio o drocive loge.
it Spnine version z
440 #44 Key ClssesFunctons:
st Sphin extnsions X X
~dedent_lnes{(ines, dedent.
[sphios xtiodo’, sphin.ext atinks]
44 Extra oois #2 Aroas o nerst:
g ¥ 1 L nes.
_Noresponse_ eS|
L - aring
4 Adiiona context
st
Using dedent crealvely aimost provides a workaround:
#4 High Canlidence Locatons:
ot
erainclce::pom dodent. |
nguage: i
eI T— 4 plementaton Hirs:
endbefore: <fpucin> ~Compute dedent only on ncluded_lnes: call deden_ines(incuded.ins, ) s, then assembie fnal_ines = prepond_lines + dedented_incuded.Ines + append_lines. Trs preserves
propend:__ <iplgin>
dedent 5 IfresT
. block apton form preserves leading whiespac.
Emi e
Produces a waring, which falsthe bulld wih *-W- buid olcy. - empiy nes,
withou prepend/appen.
indes o5t 155: WARNING: non-htespace sirigped by dedent
& #48 Avematve Hypothesas:
Use of ‘dedent it dedent was. prepenc: and append’ cortent behavior before apping changes.
- dedent
appendediprependsd non-fleines

Figure 20: CodeScout visualization for sphinx-doc_
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STAGE 1: HIGH LEVEL CONTEXT SCOPING

sympy/geometry/point.py
Contains Point class

[cLass Iy
c i for

GO roint. aistance
Directly computes distance between points - likely where dimension mismatch handiing s lawed

sympy/geomatry/tests/test_point.py Point. ambient_dinension
Conlams unit tests for Point class including distance call:ulaln'ms that rety i nt for pairing
ST Foint. _ne Foint._eval_evaif
e T e storage Handles i might
oo, EEE roinen
values If 3D points have special handling that might conflict with base Point class

STAGE 2: FINE-GRAINED CONTEXT ANALYSIS

o
Relevance Score Distribution

HIGH RELEVANCE TARGETS

sympy/geometzy/point.py

& ol ol ol ol 0l o JCTT0 [CCr=0)
______aalll

Raise Ty

L » S— —— Roe: The o' dssis drcty ol  h g because e dtare caclatnal o teoters
o 20y ant Pons (63 o shrty e ot s, cavang e e s 20-The ditanc’ mthod ikl nneied o il sl wihout nfrong sl dmensns, ladeg o ncaton ol te3nd
SR e bt narce ke n a0 ) sk e PO compul a e
Fins 1o Glr ittt sho ik i by i A ey chockoc o s

Hins: 1 "imensionValdton i Disanc Method A chec i dfance” el o arurs bohpons v h e rurof cordats, e

distance methods validate other point's type/dimension

Point.distance

“TypeError' if not, mirroring the behavior in"_add_T_sub__". 2. *'Coordinate Handiing"*: Ensure the distance formua ierates over "all* coordinates of both
points (¢.g., handle 3D points even if called from a 2D contex). 3. *"Class-Specific Distance Logic*” If ‘Point3D’ has its own “distance’ method, verfy it correctly
uses 'z coordinates. If shared with a superciass, ensure 3D logic sn't overridden by 2D assumptions.

cor
coordinate in the example to be dropped during the calculation

Role: The "Point’ class's “distance’ method is likely truncating coordinate pairs when points have difering dimensions (e.g., 2D vs 3D). The current implementation
mputes pairwise differences only for the minimum number of dimensions shared between the two points, ignoring higher dimensions. This directly causes the 3rd

Role: The 'zi! in the distance calculation truncates coordinates to the shorter pont's length, ignoring exira dimensions. This irectly causes the 3rd coordinate in g,
the bug report example to be cropped, resuling in an incorrect 2D distance calculation instead of 3. e 0 (U . PR v
Hints: + - Replace 2’ with fletools 2. inthe - Add from terools import may . loading fo incorrect resits, The root cause s lkely hat the ‘Point
Zp_longest. 1o the import. - Mody lne: zp(..) — zip_longesK...filvalus=0) to pad missing coorcinatos wih 0. clss (e9. in ) does ot enforce a polcy, points to exis, while

‘assumes equal dmensions or defaults to 20,
roint Hints: - 1. “Validaton n*__new_*: Add checks inPoint_new_ to enforce 2D for geometry poits)or

dimension consistency across all points. 2. **Coordinate Handiing in Distance Method** f llowed, iterates
over all dimensions (e.9., using itertools.zip_longest” with a default of 0 for missing coordinates instead of zp’).

“File*"; Likely for - **Method™*; ‘distance’ method or coordinate iteration logic. - 7/10
e AR between points “or" with zeros (eg reat 2D as (x,%0) in 3D space). - *"Logic Fix method dets stored. Ifit (eg. 2D vs or default
Ensur included in . 2ip_longest” with fil=0 instead of ‘zi may truncate to the. This R 2 ot e

Hints: + - *Validation in"_init_"*"; Add check a fixed number of e for 3D space) or aise an erfor for mismatched
dimensions. - **Default padding™: Modify '__init_" to auto-populate missin omitted) “Coordinate

storage*™: Ensure al coordinates are stored as a tuplelst (6.9, ‘self.coords = args’), and verify this n the *__i
“sympylphysicsivectorfpoint.py’).

~ of the relevant Point class (60,

STAGE 3: PROBLEM SYNTHESIS

* Original Problem Statement

distance calculation wrong

python
>>> Point(2,0) distance(Point(1,0,2))
1

instead of ‘sqrt(5)’

2 Augmented Problem Statement

## Issue Description
The ‘distance” method in SymPy's “Point’ class rdinates o the then calculating the Euclidean distance between
points of differing dimensions (e.g.. 2D vs. 3D). This occurs because the method uses 'zip’ to pair coordinates, ignoring extra dimensions in the
longer point. For example, a 3D point’s z-coordinate is dropped when calculating distance to a 2D point, leading to incorrect results. The root cause

‘The 3rd dimension is being ignored when the Points are zipped together to calculate the distance so “sqrt((2-1)*"2 + (0-0)"2)’ is being computed is a lack of dimension validation and improper coordinate iteration in the “distance’ method, unlike other operations (€.g.,"__add__"/_sub_")

that enforce dimension consistency.

#4 Reproduction Steps
Code:**

“python
from sympy.geometry import Point

#2D vs. 3D point distance calculation
print(Point(2, 0) distance(Point(1, 0, 2))) # Output: 1.0 (incorrect)

*Interal Behavior:**
1. The "distance’ method pairs coordinates using ‘Zip', terating only up to the shorter dimension (2 n this case).

2. The z-coordinate (2')in the 3D point is ignored, computing 'sqrt{(2-1)"2 + (0-0)*2) = 1.0' instead of the correct 3D distance sart(5) = 2.236
3. No errors are raised despite the dimension mismatch.

## Expected Behavior
- **Option 1 (Consistency with Arithmetic Operations):** Raise a “TypeError” if the points have different dimensions, miroring the behavior of
*_add__ 3

~*Option 2 (implicit Padding):** Compute distance across al dimensions, treating missing coordinates as zeros (e.g., 2D "Point(2,0) becomes
*(2.0,0) in 3D space). The example above would then return 'sqri(5)

#4 Exploration Hints
### Files to Examine:
1. **'sympylgeometrylpoint.py **
- **Role:** Contains the “Point’ class hierarchy (‘Point’,"Point2D’, "Point3D))
- **Key Insight** The "distance” method likely uses 'zip’ for coordinate pairing, truncating to the shorter dimension.
- **Check:** Look for def distance’ and coordinate iteration logic.

2. sympylgeometryluti.py ** (i distance is a utiity function)
- **Role:** May contain shared geometry logic.

### Key Classes/Functions:
1. ***Point distance() **

- **What to Look For:** Use of ‘zip' instead of ‘zip_longest for coordinate pairing. Missing dimension validation.
2."Point._add__"TPoint._sub_"**
Comparison:** These methods check for equal dimensions before operations. The “distance’ method lacks similar checks.

## Areas of Interest:
1. **Coordinate Pairing Logic:**

 dentity whether zip runcates coordinates or ‘2p_longest’ pads them.
2. **Dimension Validation:

- Check if ‘distance’ enforces dimension equality, as done in arithmetic methods.
3. *“Class Hierarchy:**

- Verify if *Point3D" overrides ‘distance’ or inherits a 2D implementation.

#t Fix Hints
### High-Confidence Locations:
1.***Point distance’ in *sympy/geometry/point py **

**Why:** Directly responsible for coordinate pairing and dimension handling.

### Implementation Hints:
1. **Enforce Dimension Equality (Mirror*_add_ Logic):**

- Add a check: 'f len(self) 1= len(other): raise TypeError("Dimension mismatch")
imitation:** Changes current behavior to error instead of truncating. May break code relying on implicittruncation

2.**Use "zip_longest’ with Zero Padding:**
- Replace ‘zip with ‘itertools.zip_longest(self.coords, other.coords, fillvalue=0)".
- **Limitation:** Assumes missing coordinates default to 0, which may not align with user expectations (€.g., 2D vs 3D in non-Cartesian contexts).

### Alternative Hypotheses:
1. **Class-Specific Distance Methods:**
- If ‘Point3D’ does not override ‘distance’, it may inherit a 2D implementation. Verify method resolution order.
2. *"Mixed Module Imports:**
Point(1,0,2)" might be a "Point3D’ instance, while "Point(2,0)'is a 'Point2D’, causing inconsistent handling
3. **Dynamic Dimension Adaptation:**
- The "Point’ superciass might dynamically adjust dimensions, but the “distance’ method fails to account for tis.

**Recommendation:** Align distance’ with by enforcing ‘This ensures consistency and prevents silent
errors. If implicit padding is desired, document the behavior clearly.

Figure 21: CodeScout visualization for sympy__sympy-11618 with DeepSeek-R1.
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STAGE 1: HIGH LEVEL CONTEXT SCOPING

l avmen/acmatey oiat 2y,
T

I Point.distance

I sympy/geonstry/entity py

e e D reines

B = i e
STAGE 2: FINE-GRAINED CONTEXT ANALYSIS
I & o) 0 | CEm0)) € 0)

e ___ __
RlevancsScor istiuton

HIGH RELEVANCE TARGETS

sympy/geometzy/point .py sympy/geometry/tests/test_point.py

Role: PanzD,

coordinates of iferent imansionsl pants.

mixed dimension poini, are crucal or verying the bug fix

Hints: i

normaization or padeing

Foint.
Roe:

Hints:

Point. distance
Role:

2p(seltargs, pargs)

amensions. In the examle,

ditance=1 instead of sq(5).
Hints: - Line with ‘zp(el.

Point3D

Rol PonaD H Point Point thathas 3
dmensions. Whie "Point3D's
a°Poit astance’ per

‘distance’ method n the “Foint »

STAGE 3: PROBLEM SYNTHESIS

* Original Problem Statement

distance calculation wrong

python
25> Poinl2,0 distance(Point(10.2))
1

san(2-1)"2 + (0:0)°2) sarts)

2 Augmented Problem Statement

## Issue Descrplion

“Point instances of o
d

Intermally this issue likel arises from the use of zip(selfargs, p.args) n the clstance’ method of the "Point” class. Since "zp()’ stops when the shortest sequence is exhausted,

For example, Point(2.
1,0,2), idered: “sar((2-1)°2 + (0-0)2) = 1", nstead of the correct calculation ncluding the third coordinate: ‘sart((2-12

+(0:072 + (0:2/2) = sar(s).

tothe

## Roproducton Steps
1. Instantate a 20 point and a 30 point
“python

int(2,0) #20 Point
int(1,0,2) #30 Point

2 Compute the distance betwoen them:

pyihon
>>>d = pi distance(p2)
5> print(d)

1

## Iternals.
The underlying problem occurs i the “Point distance()’ method where ‘zip(selargs, p.args) the o

###t Expected Behavior

~Either points with
~Orraise

n the given example:
“python

>>> Poin(2, 0 distance(Point(1, 0, 2))
Saqr(5) #2223

If coordinate alignment s appled, reating 20 point as (2, 0,0)

Alternatively:
e

## Exploration Hints.

### Files to Examine:
- 'sympylgeomelrylpoint py"*

Contains the "Point”class hierarchy (‘Point,"Point2D’, “Point3D distance)
due to improper handiing of coordinate sts during Zipping.

- **sympylgeomelryfestsfest_point oy

essentia.

##4 Key Classes/Funcions
- **Point dstance) method:
Likelylocated n the base "Point class. Currenty uses ‘zip(selfargs, pargs)”

- **Point_new_| constructorlogic™*

- “Coordinate st handiing — especially loops involving ‘args’ or ‘coordinates ™"
The use of args’ impacts

### Areas of Iterest
~Look for paens lk:

python
sumi(a -b)"*2 or a,b n zip(seltargs, p.args))

unequa lenglh.

', et behavior
## Fix Hints

### High Confidence Locations
~**Line(s) in “Pointdistance()’ using “zp(self args, p.args)**

calculation.

### Implementation Hints:
#4144 Opton 1: Pad with Zeroes.

“python
max_cim = max(len(sel args). len(p.args))

siseltargs) + (0] (max_dim - len(selLargs))
coords = Ist(p.args) + 0] * (max_dim - len(p.args)

return sat(sum(a - )2 for . b in zip(s_coords, p_coords)))

###Option 2: Explicit Eror Ralsing
Raise a human-readable error for dimensional mismatches:
“python
iflensetargs) 1= len(p.args)
raise ValueError( )

### Allemative Hypotheses:
- “Behavior i inentional or aigned with projection models.™

ifso, handiing.

- **Tests assume the bugis vald behavior.”

s Exising
corectness and updated error conditions

Figure 22: CodeScout visualization for sympy__sympy-11618 with Qwen3-Coder.
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STAGE 1: HIGH LEVEL CONTEXT SCOPING

synpy.geonetry .point. Point. distance
Method that

Le
Unittest

synpy/geonetry/tests/test_point.py
tiests i

| sympy/geomatry/point..py

| likely here.

show intended semantics and help reproduce/fx the bug.

[EETD sympy vector point. Point.
Altomativ

T sympy.geometry point. Point sympy/geonetxy/entity.py
The exac pr Geomet Point —
methods it nherit that affect dimension handiing Point distance relies on

sympy/geomstey/util.py

validation,

Uity o
salo zpping tha nfuenco distance compulaton.
STAGE 2: FINE-GRAINED CONTEXT ANALYSIS
ax
Relevance Score Distibution

HIGH RELEVANCE TARGETS

I ——— eyupy/gecnetey/tests/test_potnt.py

Role: - This
oty z the test il isel, a (test_point3D,
ls e e test_PointzD, test for points;
50; 2 1).-The orraisea

define a 9 ‘The presence <

Hints: + . squared, Hints: - 12 or a, b in 2ip(..))). - Replace zp(..) with

coordinate diferences). - Any use of zip(sefargs, other E norm based on e Sl e { e 3D

] i T prmiives Zp(sel._coordinate, atner._coordinates). - Point consirucors o nferal
] s a8 e o add o Y benaior o
use zip_l L2}

= sqr(5).- If chosen policy is “dimensions must malch™ assert
Py types.

sympy/geonetry/entity.py 7110
Role: - o

P 3
= . ~Evenil is in pointpy, it very ofen
delegates to or
Hints: - “fora, - sum((a - b)"2 fora, bin zp(..)) Replace 2..)

with Two po
Hertools.zip_longest(self_coords, ther_coords, flvalue=0) - Exampe change: sumi(a - b)™* fo a, b n zp_longesi(sell_coords, other_coords, ilvalue=0)) 2. Enforce matching
coords) iher_coords). - - T

n(other_

o - Also chock

dims with 0)

. Poin(1

)or
itertools.zi_longest at top g

STAGE 3: PROBLEM SYNTHESIS

* Original Problem Statement

distance calculation wrong

python
>>> Point(2,0) distance(Point(1,0.2))
1

sored when the P

4 together 1o calculate sqri(2-1)72 + 0-0)"2) instead of ‘sqrt(5)

# Augmented Problem Statement

# lssue Description

Distance between Poi 3D Point objects. Examplg
- Point(2, 0) distance(Poini(1, 0, 2))retums 1 instead of sari(5)
cause: ) which 3 the longer point, This yields
Sar((2:1)"2 + (0-0)""2) instead of including the z-diflerence.
Consistent AP expectations:
~Other.
. o ules,
## Reproduction Steps
- Minimal interactive reproduction:
‘ython
>>> from sympy geomelry import Point
>>> Point(2, 0)distance(Point(1, 0, 2))
1
- Wnat happens internally:
, usi if.args, other.args) (or similar). zip stops a the length of the shorter
terable, so z diference is never processed.
- No exception is raised; . producing an
- Other reproductions to confirm behavior:
- Reverse operands:
“python
Point(1, 0, 2)distance(Point(2, 0)) # shouid mirror above
Symbolic / zero-fl checks:
on
from sympy import symbols
X,y = symbois(x )
Point(x, .0,9))
- Error pattems:
rather th i
Patten: coordinates.
## Expected Behavior
One of two ci
1 ) raise
behaviour fent
2 semantics: treat compute fulllength (e.g.,
Point(2.0) > Point(1,0,2) => sqrt((2-1)""2 + (0-0)""2 + (0-2)""2) == sqr(5)). I chosen, filvalve
nd "
## Exploration Hints
#4# Fils to Examine:
Y Search for
zip(seltargs, other.args) or similar.
Base o y B affect
many geometry classes.
L pointpy  Tests f ; lacks. Add tests to lock
- Any geometry uiity modules (search repository) : Helpers used use zip

it Key Classes/Functions:

y performing the

pairing
helper, inspect for zip usage.

sums (a - oD

ook for Line distance, etc.

## Areas of Interest:

- Ocaurrences of zp(..) used with selfargs, other.args, or coordinate tuples : pattern causes truncation.

Point2D and 20 method 5
Point( coordinates and does not drop trailing dimensions.
- SymPy type preservation when padding (use S Zero, not Python 0) : important for symbolic coordinates.
- Other g  equaty, istance
# Fix Hints

#4## High Confidence Locations:

elper call; truncation
Lpointpy : Add tets for tests o add).
### Implementation Hins:
- Replace unsafe zip(..) paifing with one of:
= raise s and avoids silnt
~2ip_longest padding: use ertoos.zip_longesi(sell_coords, other_coords, ilvalue=S. Y
behaviour. Use sympy §.Zero (or il value to avoid o Python numeric types.
it ) adda
prevent routing 1o @ lower-dimensional iplementation.
L problems are
demonstated.
4 Allrmative Hypotheses:
c helper (not beyond pointpy for help
K o g zeros,leading
verily stored coordinate lengls in Point objects.
being invoked for by design

dimension equality is checked before dispatch.

Figure 23: CodeScout visualization for sympy__sympy-11618 with GPT-5-mini.
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Figure 24: CodeScout relevance score distribution
across all three methods.

= DeepSeek-R1
=3 Qwen 3 Coder
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Figure 25: CodeScout maximum relevance score distri-
bution per instance.

the overlap of unique targets identified across meth-
ods, showing that a substantial portion of targets
are method-specific, with GPT-5-mini identifying
the largest unique set.

Agreement Analysis. Figure 28 presents Bland-
Altman plots comparing the average scores be-
tween method pairs. These plots reveal system-
atic differences: DeepSeek-R1 consistently scores
lower than both Qwen3-Coder and GPT-5-mini, as
evidenced by the negative mean differences. The
agreement limits show the range of score differ-
ences across instances.

Score Correlations. Figure 29 shows heatmaps
of score agreement for targets that were analyzed
by multiple methods. Each cell shows the count of
targets where the row method assigned one score
and the column method assigned another. The di-
agonal entries represent exact agreement, while
off-diagonal entries indicate disagreement. The
conditional probabilities in the colorbar show how
likely one method is to assign a particular score
given the other method’s score.

= DeepSeek-R1
=3 Qwen 3 Coder
B GPT-5-mini

Frequency

Number of Targets

Figure 26: CodeScout number of targets distribution per
instance.

Qwen 3 Coder

DeepSeek-R1 _
.

GPT-5-mini

Figure 27: CodeScout target coverage: Venn diagram
showing unique and shared exploration targets.
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Deepseek-R1 Score

Difference (DeepSeek-R1 - Quen 3 Coder)

== Mean diff: -1.47 @ [== ° = Mear
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Figure 28: CodeScout agreement analysis: Bland-Altman plots comparing average scores between LLMs.
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Figure 29: CodeScout score agreement heatmaps between methods for common targets.
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