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Abstract

In large financial institutions, what code should
do is rarely recoverable from code alone: the
authoritative rules live in internal business doc-
uments that are largely unreachable to coding
agents. Benchmarks built on public reposito-
ries therefore cannot measure what reaching
those documents is worth. We present TRUST-
BENCH, a fully synthetic benchmark that mea-
sures the effect of enterprise document avail-
ability and of the channel through which it is
delivered: the codebase of a fictional Japanese
financial group—1,105 programs and 287k
lines of code across five languages, a legacy
COBOL/PL/I/RPG core of record surrounded
by the Java and C periphery paired with 149
Japanese business documents and 93 mainte-
nance tasks. Tasks are graded two ways: an
LLM judge scores answers for correctness and
completeness, and generated code is compiled,
run, and checked against curated test cases.

We describe the dataset-generation procedure
in detail and report results over four context
conditions: code only (the baseline); code with
the raw documents on disk; code with docu-
ments behind a hybrid retrieval tool; and code
with documents behind a knowledge-graph
tool. Graph-mediated document access raised
retrieval-task correctness from 0.68 to 0.94
while the strict build-task pass rate rose from
27% t0 91%.

1 Introduction

Benchmarks for coding agents are usually of this
form: take a real repository, a real issue, and check
whether the agent’s patch passes the repository’s
tests (Jimenez et al., 2024). The recipe has driven
rapid progress, but it assumes the task statement
plus the code contain everything needed to act
correctly—an assumption that fails inside most
large enterprises, where the authoritative answers
are typically not in the code but in internal docu-
ments that coding agents cannot reach.
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TRUST-BENCH addresses this problem with a
new design: a fully synthetic enterprise codebase
in which document access—and the channel that
delivers it—is the experimentally controlled vari-
able. Its central design idea is that “where the
decisive fact resides” is itself the object of mea-
surement: each task is anchored to a decisive fact
whose placement is recorded in a visibility taxon-
omy (Section 3.3).

Our main contributions are:

* Benchmark: a fully synthetic Japanese bank-
ing codebase along with multi-modal busi-
ness documents and maintenance tasks, dual-
graded by compiling and running tests (30
build tasks) and by an LLM judge (63 retrieval
tasks). We release the merged codebase, doc-
uments, and the task set.!

Dataset-generation methodology: Author-
ing a frozen decision oracle first, then gen-
erating code, documents, and build-task
tests against it. The recipe is deterministic
where it can be and reusable for building
contamination-free enterprise benchmarks be-
yond finance.

* An initial baseline study under four context
conditions (Figure 1): a code-only control and
three that add the documents—as raw files;
behind a hybrid-retrieval tool; or behind a
knowledge-graph tool (the latter two via the
Model Context Protocol, MCP). The primary
metric is the gain A of each treatment over
control.

2 Related Work

SWE-bench (Jimenez et al., 2024) and its descen-
dants (Chowdhury et al., 2024; Yang et al., 2024a)

Yhttps://github.com/shamik-13/
trust-bench-public
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Figure 1: The TRUST-BENCH experiment.

grade agent patches by executing repository tests—
the standard we adopt for build tasks—but their
public-repository provenance invites contamina-
tion and memorization (Liang et al., 2025; Aleithan
et al., 2024), which SWE-Bench Pro (Deng et al.,
2025) and SWE-smith (Yang et al., 2025) counter
with private code and synthetic bugs. TRUST-
BENCH instead synthesizes the entire codebase,
documents, and tasks: no benchmark artifact was
collected from a pre-existing repository. On the
legacy axis, COBOLEval (Bloop Al, 2024) and
MainframeBench (Dau et al., 2024) are snippet-
scale and Legacy-Bench (Tchourakov et al., 2026)
is execution-verified but document-free and largely
closed; none place the agent in a multi-language
codebase cross-referencing COBOL, PL/I, RPG,
Java, and C.

CRAG (Yang et al., 2024b) and CodeRAG-
Bench (Wang et al., 2025) measure how retrieved
context changes performance; CRAG’s finding that
naive retrieval can hurt motivates our multiple con-
ditions. Benchmarks of outdated or contradictory
evidence (Ouyang et al., 2025; Hou et al., 2024)
study conflict in web text, which TRUST-BENCH
embeds as superseded rate sheets and stale design
guides whose resolution is part of the task. Simu-
lated enterprises such as TheAgentCompany (Xu
et al., 2024), TheMCPCompany (Esfandiarpoor
et al., 2025), and 7-bench (Yao et al., 2024) come
closest, but none vary document access as the ex-
perimental treatment over a fixed codebase.

FinBen (Xie et al., 2024), Hirano (2024), and
EDINET-Bench (Sugiura et al., 2025) evaluate
models on public financial text, and a recent wave
of finance-agent benchmarks (Bigeard et al., 2025;
Zhu et al., 2026; Cao et al., 2026) adds tool use—

but still over public APIs and text with context
fixed. TRUST-BENCH instead makes the internal-
document channel the controlled variable over an
institution’s own legacy code, graded by execu-
tion. We are unaware of an existing benchmark
that jointly combines a multi-language legacy code-
base, synthetic Japanese enterprise documents, con-
trolled document-access conditions, and execution-
graded maintenance tasks. The closest prior on/off
context study (Dillon and Varanasi, 2026) uses an
agentic harness, but over eight tasks with LLM-
scored compliance and neither legacy code nor
execution-based grading.

3 The TRUST-BENCH Benchmark

3.1 Setting: one combined codebase

TRUST-BENCH simulates the codebase of Mirai Fi-
nancial Group, a fictional Japanese financial group
with six companies: a trust bank, a securities firm,
a card issuer, a code-payments provider, an insurer,
and a shared-platform subsidiary. Each contributes
coherent subsystems for 34 scenarios in total. Cru-
cially, the artifact is not 34 separable folders: all
scenarios are merged into one flat codebase, so lo-
cating the right program among 1,105 candidates
is part of task difficulty (Table 1). The estate is
also deliberately not uniformly legacy: COBOL,
PL/I, and RPG programs form the core of record,
surrounded by Java services and C components that
share the core’s datasets and call chains.
Although each scenario is authored as a self-
contained model, the scenarios are not completely
isolated. All scenarios are written against a shared
convention layer—a common program-naming
grammar, a fixed taxonomy of the group’s com-
panies and their subsystems, and a shared set of



Scenarios (six group companies) 34
Programs 1,105

COBOL /Java/C 339/524 /156

PL/1/RPG 54/32
Copybooks, headers, includes 418
Lines of code 287k
Documents 149

PDF / PPTX / XLSX 126/15/8
Decisive facts (visibility-tagged) 92
Document—fact placements 100
Fact—program implementations 98
Tasks (retrieval / build) 93 (63/30)

Table 1: Dataset statistics.

document genres. Scenarios belonging to the same
company reuse the same subsystems and the same
canonical datasets. The boundaries between scenar-
ios therefore dissolve: one subsystem is built up by
several scenarios, related programs share the files
they read and write, and some call chains run across
scenario boundaries. A final merge step (Section 4)
then flattens every scenario into one namespace.
The documents in the benchmark are the gen-
res that govern real maintenance: design guides,
record layouts, rate sheets, approval minutes, inci-
dent reports, migration decks, and operations man-
uals. Filenames are opaque (DOC-12186. pdf); doc-
uments cross-reference one another by internal title
and document number, so the agent must open and
read them rather than pattern-match on paths.

3.2 Tasks and grading

Every task is run under a context condition c € C.
The task prompts and the codebase are identical
across all conditions; what varies is the context
channel—what the agent can reach beyond the
source files themselves, and how. One condition
is always the code-only control code, in which no
document is reachable at all and the codebase can
be explored only with the harness’s ordinary file
tools. The remaining conditions are treatments that
expose the document corpus through some channel.
Two of the channels we study expose documents
alone; the third also exposes a structural index over
the code. The channels we study are defined in
Section 6.

Retrieval tasks (63) ask the agent to locate, ex-
plain, reconcile, or plan. The hidden answer key
for task ¢ contains correctness points K; (decisive
facts that must be present) and completeness points
B; (supporting analysis). Each point is scored by
a separate LLM judge: it is shown only the ques-
tion, the numbered key points, and the answer af,
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and it returns one binary verdict J(a§,b) € {0,1}
per point b, where 1 means the answer covers b.
The judge model’s instructions are described in
Appendix A.5:

corry(c) = ﬁ ZbeKt J(a$,b),

and analogously comp, (c) over B.

Build tasks (30) ask the agent to change pro-
gram behavior and are graded by execution. Each
task has a set G; of test cases that run against
the agent’s edited code. A workspace that fails
to compile automatically fails every test. We report
two numbers per task: the fraction of tests passed,
tests;(c) = @ >_gec, 19 passes], and the strict
score

)]

pass;(c) = 1tests;(c) = 1], )

which is 1 only when every test passes and 0 other-
wise.

Task validity is enforced at generation time by
two checks on the test suite: the hidden golden
program must pass every test (the task is solvable),
and the shipped start state must fail at least one (the
task is not pre-solved). This is the synthetic ana-
logue of SWE-bench’s fail-to-pass test requirement
(Jimenez et al., 2024). Appendix A shows one task
family end to end.

For a condition ¢ the aggregate score and the
gain over control are

S(c) = ﬁ Yopse(e), Aq.=S(c)— S(code),
3
where s; is any one of the per-task measures de-
fined above— corr; or comp, on the retrieval axis,
pass, or tests; on the build axis. S(c) and A, are
computed separately for each measure, and never
pooled across measures or across axes.

Task quality criteria. A task is defective if it
exhibits any of the four failure modes: trivial, un-
solvable, mis-graded (a test that does not check
what it claims), or misleading (a wrong answer
key, or contradictions with no resolution path). We
screen for these at three points—when the task is
first specified, while the scenario is built, and in
the independent review passes of Section 5—and
repair or drop whatever fails. We also check that
no prompt leaks its answer and that every answer
key contains the decisive fact.

3.3 The visibility taxonomy

Each scenario is built around decisions—the busi-
ness rules the benchmark targets, authored as a
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Figure 2: Where decisive facts are located. (a) Documents, facts, and the programs that implement or are governed
by them, across the full codebase. Only the documents and programs that carry or implement a decisive fact are

shown. (b) Anatomy of one scenario.

frozen registry (Section 4). The decisions are its
decisive facts, and each carries a visibility class
recording where the truth about it can be recovered
(Table 2, Figure 2).

The classes group into three families. Family A
(document-resident, 56 facts): the fact is recover-
able only, or decisively, from documents. Family
B (code-resident, 33 facts): the fact is fully re-
coverable from code—plain, scattered across call
chains, or crossing language boundaries—while
nearby documents mention only its context, acting
as decoys. Hybrid (3 facts): code shows part of
the rule and a document completes it.

4 Constructing the Benchmark

Construction is fask-first: nothing is generated un-
til we have decided what each scenario should ask.
Before any code or document exists, we draft the
tasks we want the finished scenario to pose—a few
retrieval questions and one or two build tasks—
each naming the fact it turns on and where that
fact will live: in code or in documents or in both.
Those drafts become the benchmark’s task prompts
and answer keys; here they serve as the brief for
everything else. The brief is then formalized as
the decision oracle, and the pipeline (Figure 3)
is built around one invariant: the oracle is frozen
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first, and every other artifact—code, documents,
and tests—is generated to be consistent with it.
Phase A builds each scenario from its frozen or-
acle; Phase B merges the 34 scenarios into one
codebase. We describe each step below, using the
fee-calculation subsystem (Figure 2b) as a running
example. Appendix A shows a concrete example
of each step.

The world model. A scenario’s world model is a
small bundle of files co-authored by an LLM and
a human. The main file is the decision registry
(decisions.yaml), a map of the business rules the
benchmark is about. Each decision records the cor-
rect rule (hidden from the agent, who must recover
it), the shipped code’s start_behavior (what that
code does before the rule is applied), an imple-
mentation status, a visibility class (where the
truth about it lives; Table 2), its home_docs (the
documents that carry it), and the programs that
implement it. The status field takes four val-
ues that determine what the start code gets wrong
relative to the correct (“golden”) behavior: im-
plemented (start already correct—no build delta),
pending (start reads a superseded value), omitted
(the rule is absent from code and data and must be
added), and superseded (start carries deprecated
remnants to remove). The fee cap of Figure 2b,



Family

Visibility class

n  The decisive fact. ..

doc-code-drift 17 ...isin a document that contradicts the code; a second one resolves it
doc-authoritative 15 ...lives only in a document; the code has nothing, or a stale value
locate-authority 8 ...is which document/owner is authoritative among candidates
A: document-  doc-structural 6 ...is in document structure (merged cells, footnotes, strikethrough)
resident (56)  cross-modal-link 6 ...emerges only by joining two document modalities (PDF x XLSX)
tribal 2 ...is operational knowledge, recorded only in a handover memo
provenance 1 ...is why a value was chosen (decision history)
precedence-ordering 1 ...is the priority order among overlapping rules
Hybrid (3) code-partial — 3 ...is half-visible in code; a document supplies the missing half
doc-completes
code 13 ...is plainly in one program, but must be found in a large codebase
B: code- code-cross-language 13 ... spans a language boundary (e.g. COBPL calle'r, Cor PL/I callee)
resident (33) code-scattered 5 ...is distributed across several programs’ interacting logic

code-implicit
code-drift

..1is implied by code structure, never stated
..1s in code that drifted from its own comments

Table 2: The visibility taxonomy over 92 decisive facts. TIn the released artifacts this class appears under labels
source-invisible (13; the code has nothing) and doc-text (2; the code holds a stale value), which the paper
merges under one name.

Phase A — per scenario Phase B — merged codebase

1. decision oracle | |2- code generation| | 3 qoc generation | | 4. validity checks | |5. merge into one codebase
“start” code with defect;
“golden” code with the fix;

“neighbour” code as decoy

“decisions.yaml” frozen
before any other artifact

PDF/XLSX/PPTX from
seeds; realism critic

golden passes all tests;
start fails at least one

opaque document ids, collision
renaming; all tests re-run

Figure 3: The generation pipeline.

for instance, is registered as omitted with visibil-
ity doc-authoritative—the rule lives only in a
document while the shipped code has nothing (Ta-
ble 2)—and with a single approval minute as its
home document; the entry is quoted verbatim in
Appendix A.1. The cap appears nowhere in the
codebase, so the document-bearing conditions can
recover it but the code-only control cannot.

natural-language specification and the decisions
it implements, along with a directive for growing
realistic neighbors. Beyond these per-scenario
files, a shared convention layer including the
program-naming grammar, the taxonomy of
companies and subsystems, a common staff roster,
and the document genres is fixed once, before any
scenario is authored, and every scenario is written
against it. This is what lets independently authored
scenarios merge into one coherent codebase rather
than 34 look-alike silos.

This registry is the oracle: its
visibility/home_docs fields are the answer key
for where every decisive fact resides, and fixing
it before any code or document exists is what
makes visibility a controlled property rather than
an emergent behavior of generation. Freezing
constrains generation rather than forbidding
revision: no artifact is produced except from the
registry, and when review later forces a change
to it (Section 5), every artifact derived from the
changed entry is regenerated and re-validated.
Two companion files ensure consistency across
the artifacts generated from it: contracts.yaml
(excerpt in Appendix B) fixes record layouts,
call signatures, each dataset’s language, and a
shared value/enum data domain; estate.yaml
lists the decisive seed programs, each with a

Generating code. The contracts are first ren-
dered deterministically into the shared layouts
every program includes—.cpy copybooks for
COBOL, .h structs for C, package-namespaced
records for Java—and, for C/Java, curated head-
ers are copied verbatim from contracts.yaml.
Each decisive program is then authored twice from
the same world model by an LLM along with a
compile-and-layout check: the golden version re-
ceives the decision’s rule and implements it; the
start version receives only the start_behavior—
never the rule—so the start state is code written
by a process that genuinely did not know the fix
and the fix cannot bleed into a shipped comment
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or name. The rest of the codebase is grown by
LLM-authoring 15-20 real, interlinked neighbor
programs that carry no decisive fact and serve as
decoys.

Build-task tests. For each build task, we author
an input fixture, a small loader/dump program that
loads it and reads back what the program pro-
duced, and the fest cases that check the result.
Test cases are authored by an LLM from the data
domain and the decision’s rule so each asserts
an observable outcome rather than an implemen-
tation detail. The fixture is designed alongside
them, also by an LLM, crafted so that each deci-
sion surfaces as a distinct checkable outcome. Ev-
ery suite must satisfy both criteria: golden passes
all tests, and start fails at least one. Each suite
is then re-validated against the merged codebase
in Phase B, where any regression fails the build.
Appendix A.6 lists the resulting test cases for the
running example. COBOL, C, and Java are com-
piled and run (cobc/clang/javac); PL/I and RPG
have no publicly available off-platform compiler,
so facts placed there are readable but not executable
and serve as retrieval targets and cross-language
decoys.

Generating documents. Documents follow a
strict FORM X CONTENT split. Templates (FORM)
cover eight document types—minutes, design
guide, DB design, batch-job definition, and tran-
script (PDF); rate and mapping sheets (XLSX); and
review deck (PPTX)—each with its layout, chrome,
and messiness directives. Seeds (CONTENT) instan-
tiate a template with fictional content along with
a list naming which decision(s) the document car-
ries and how it places them. A per-scenario con-
fig states, for each document, exactly which facts
it may and may not contain—this is where each
fact’s visibility-class placement is enforced. Seeds
are LL.M-drafted, passed through an adversarial
realism critic, then frozen; deterministic render-
ers turn the frozen (template, seed) pair into
the final PDF/XLSX/PPTX, embedding figures
and format-tied messiness (Appendix A.3 shows
one rendered passage). A per-scenario document
firewall then asserts the visibility invariants—the
placement rule each fact’s visibility class implies,
checked in whichever direction that class forbids.
A Family A fact’s value and its known paraphrases
must be absent from all generated source code, so
that the fact really is unavailable to the code-only
control; a Family B fact must be absent from every
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document, so that the document conditions cannot
shortcut the code. The check is a deterministic
scan, and it is context-aware rather than a bare to-
ken search: a value counts as leaked only when it
co-occurs with the context that makes it decisive,
which keeps coincidental matches from failing the
scan (Appendix C).

Merging into one codebase. Phase B merges the
34 per-scenario codebases into a single flat folder,
resolving naming collisions as it does so. Every
scenario’s tests are then re-run against the merged
codebase. Documents are copied from the per-
scenario corpora into one flat folder and renamed
to opaque ids with a grader-side map recording
which document holds which fact, and a global
firewall re-scan re-checks every visibility invariant
across the merged codebase: a fact hidden from
code within its own scenario must also be absent
from the rest of the scenarios.

Reproducibility. The dataset generation pipeline
pairs a deterministic core with a stochastic real-
ization. The decision oracle is human and LLM
co-authored and frozen. Rendering documents
from fixed seeds, compilation, the test-suite validity
checks, and the firewall scan are all deterministic.
But the realization itself, both program source and
document prose, is LLM-authored without seed or
temperature control, so re-running the generator
yields a different corpus. Once the realization is
drawn and frozen, deterministic checks certify that
any draw satisfies the identical invariants.

5 Dataset Validation

Following the benchmark-quality critiques of
Reuel et al. (2024) and Vendrow et al. (2025), we
treated the dataset itself as an object of study before
running any baseline, and conducted five indepen-
dent adversarial reviews by fresh agent sessions
without authoring context. Each agent examined
every scenario against the four failure modes of
Section 3.2 and uncovered issues such as firewall
leaks where a Family A rule value appeared in a
code comment, a golden-key error contradicting the
oracle, and retrieval tasks whose keys demanded
facts no condition could derive. We finalized the
benchmark once every finding was repaired and the
reviews were all clean.



6 Experimental Setup

Context conditions. We study four conditions:
code, the code-only control, in which no doc-
ument is reachable; code+docs, which adds
the raw document files (PDF/XLSX/PPTX) on
disk with standard extraction tooling (poppler’s
pdftotext; openpyxl/python-pptx); code+rag; and
code+graph. The latter two expose the cor-
pus through tools served over the Model Con-
text Protocol (MCP), so the agent decides au-
tonomously whether, what, and how often to re-
trieve. The code+rag condition provides one
tool, search_docs: hybrid retrieval over ex-
tracted, chunked, and embedded document texts.
The retrieval combines a multilingual dense em-
bedder with BM25 over Japanese-tokenized text
via reciprocal rank fusion. The code+graph
condition provides MCP tools over a knowl-
edge graph whose nodes are programs, code
units, datasets, documents, and document sections,
and whose typed edges are static code relations
(calls, reads, writes, includes) plus name-
resolved cross-modal links: document—entity
mentions, document—document citations, and
code-comment—document citations. The graph
is built deterministically using ANTLR parsers
for the five languages and rule-based entity-
mention scanning over the same extracted doc-
ument text. The graph builder has no access
to decisions.yaml, visibility labels, home_docs,
task prompts, answer keys, golden code, or test
expectations.

Crucially, code+graph is a strict superset of
code+rag: it exposes the identical retrieval tool
over the same index along with the graph tools—
so any gain of code+graph over code+rag is at-
tributable to the added structure provided by vari-
ous graph-based tools rather than retriever tuning.

Harness. Each (task, condition) pair is run in a
fresh, independent session of the agentic coding
harness Claude Code with a sandboxed workspace.
The control workspace contains no documents at
all. Each session has a wall-clock session time-
out of 1200 seconds. In our experiments, all
the sessions ended with a terminal "subtype”:
"success” and none ended due to timeout or token
budget exhaustion.

Evaluation subset. Running all 93 tasks for mul-
tiple trials under every condition is expensive in
both time and cost, so baselines use a stratified

59

Model Axis code Ae
+docs +rag  +graph
Sonnet  retr. 0.68 +0.02 +0.17 +0.26
build 027 +40.09 +045 +0.64

Table 3: Control score and gain per condition (Eq. 3).
Retrieval = judge correctness over the answer-judged
questions only; build = all-tests-pass rate.

evaluation subset: 15 scenarios / 50 tasks (36 re-
trieval, 14 build), chosen to be representative of
the entire benchmark. The stratification criteria are
as follows: every visibility class must appear, ev-
ery language must appear, both build and retrieval
tasks must appear in the subset.

Models and judge. We run three trials of each
scenario using Claude Sonnet 5 in Claude Code
to account for model stochasticity. For the LLM
judge, we use Claude Haiku.

7 Results

Overall gain. Table 3 reports the control score
S(code) and the gain A, of each document con-
dition, per grading axis. Document access de-
livered through the knowledge-graph tool yields
the largest improvement in retrieval correctness
(+0.26; paired-question bootstrap 95% confidence
interval [4+0.11, 40.42]), followed by the hybrid-
retrieval tool (4-0.17, [0.00, 4-0.34]), whereas plac-
ing the raw document files on disk yields no mea-
surable gain (40.02). Completeness follows the
same ordering (4+0.30, 40.16, and —0.05, respec-
tively). The separation is larger on the build axis:
the fraction of build task-runs passing all hidden
tests rises from 27% under the code-only control to
36% with raw files, 73% with hybrid retrieval, and
91% with the knowledge-graph tool. At the level
of individual test cases, pass rates are 48%, 56%,
89%, and 93%, respectively.

Gain by visibility family. Figure 4 slices
A, by visibility family. On Family A the
code+graph condition improves correctness by
+0.46 [4+0.25,+0.69] from a control baseline of
0.47; on Family B control already scores 0.92 and
the code+graph gain is +-0.08 [4-0.00, +0.17].
The Family-A control baseline of 0.47 reflects
answer-key composition: each key mixes the task’s
doc-exclusive decisive point with contextual points
that are legitimately code-visible (e.g. what the
shipped implementation currently does, or that no
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Figure 4: Retrieval-correctness gain over control by
visibility family (Sonnet; paired-question bootstrap 95%
confidence intervals).

(per session) code +docs +rag +graph
Cost (USD) 1.14 243 0.81 0.69
Wall-clock (s) 242 312 181 170
Tool calls 29 42 21 21
of which MCP - - 2 7
Output tokens 144k 193k 114k 10.4k

Table 4: Average efficiency per session.

analogous rule exists elsewhere in the codebase).
Notably, the code+rag condition’s Family-B gain
is negative (—0.10), which shows that injected re-
trieval context hurts the agent’s performance where
documents are essentially distractors.

Efficiency. Document access is cost-effective but
only through structured channels (Table 4). Con-
trol spends its budget searching the codebase; the
code+graph condition replaces this with a few
MCP calls and is cheaper and faster than control
while scoring higher on both axes. Raw file access
is the least efficient condition; the cost is driven pri-
marily by exhaustive reading of the opaque binary
document corpus.

Qualitative analysis. The session logs behind
Table 3 show three recurring patterns.

Level of variance. On the build task whose
fee revision is recorded only in approval minutes,
control failed differently in every trial—once “fix-
ing” a decoy defect, once fabricating revised rates
from decoy fixture data and asserting them with a
confident provenance narrative, once locating the
correct routine but declining to edit it without an
authoritative source—whereas both tool-mediated
conditions retrieved the rate sheet and the approv-
ing minutes within their first few document calls
in every trial, applied the correct edit, and passed
all tests in roughly a tenth of control’s wall-clock

time.

Retrieval anchoring. Quite a few of the
code+rag errors were anchoring failures, not cov-
erage failures: on one task the agent issued a single
query, trusted the top hit—a stale design guide as-
serting a superseded rule—and answered wrongly,
even though the superseding document was indexed
and the same condition retrieved it on a neighbor-
ing task. code+graph, which reaches documents
through their typed links to the code entity under
evaluation, refined its query, found the superseding
document, and answered correctly—itself noting
that the guide had never been revised. Since the
graph condition includes the identical retrieval tool
(Section 6), these failures are not fixable by re-
triever tuning alone: the escape route lay in the
typed links, not in better ranking.

What document access does not fix. On a
multi-rule build task, every document condition
recovered the approved rules yet applied only a
partial fix—editing two of the three programs on
the fix path—and failed the tests. Document access
improves grounding; it does not enforce implemen-
tation discipline.

8 Conclusion

This paper presents TRUST-BENCH, a fully syn-
thetic benchmark that measures the effectiveness
of enterprise document access for coding agents.
Our study shows that document availability mate-
rially improves both what agents answer and what
they build, and that the delivery channel matters as
much as availability itself. We release the artifacts
and the generation recipe, which is reusable for
contamination-free enterprise benchmarks beyond
finance.

Limitations

Synthetic realism. No synthetic codebase can re-
produce the full pathology of forty years of pro-
duction COBOL. We mitigate this partially with
genre-faithful documents, an adversarial realism
critic, and multiple audits. Absence of human re-
view. Retrieval tasks depend on LLM-as-judge, and
the adversarial dataset reviews of Section 5 were
likewise conducted by LLM agents. As immediate
future work, we plan a human agreement study on
a sample of judged answer points. Baseline scope.
The current baseline study covers a stratified 50-
task subset, not the entire benchmark, although the
tasks are carefully chosen to be representative of it.



Model scope. The current study uses only Claude
Sonnet 5 in Claude Code. Further studies involv-
ing different models and different harnesses are
needed.

Ethics Statement

TRUST-BENCH is fully synthetic: no real customer
data or identifiers were used in creating the dataset.
The dataset depicts routine financial-operations
logic and contains nothing enabling fraud or eva-
sion beyond public knowledge.
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A A Worked Example: The Fee-Cap Task
Family

This appendix shows the running example of Fig-
ure 2b end to end, quoting the dataset and the grad-
ing harness verbatim along with English transla-
tions. The decision at its center is the per-cycle
fee cap: status omitted, so the rule is absent
from the shipped code and data, and a single set
of approval minutes is its only home. Everything
under “hidden” below is grader-side material the
agent never sees.

A.1 The oracle entry (hidden)

The frozen registry entry, abridged. Its
visibility value is shown under the merged class
name used in this paper; the released registry writes
this class as source-invisible (Table 2, foot-
note):

D-0701:

title: per-cycle cap ¥50,000

rule: total over-limit fees per cycle
capped at ¥50,000; set CAP-FLAG

start_behavior: NO per-cycle cap of any
kind; fees accumulate uncapped and
CAP-FLAG is never set

status: omitted

visibility: doc-authoritative

home_docs: [MINUTE-R@7-031]

implements_in: {KZ115B: cap-application}

A.2 The retrieval task
Task S1-F4 gives the agent only this prompt:

A4 7L T2 R Dover-limit fee engine h¥. 7K
IR A D ffTfee policy & &5 T\ 5 W fifER
LTLEIVw, O—REEFTERZEZS
b DER L — L ES L EIEN S0 ET)
ZHRUEL THEIEL TL 23,

(Check whether the cycle-end over-limit fee en-
gine is consistent with the latest approved fee
policy. Cross-check the code against the business
documents, and identify the required rule differ-
ences and the behavior that must be fixed.)

A.3 The decisive document passage

The only place the cap exists is one passage in the
minutes of a fee-regulation working group (in the
benchmark data as DOC-56835. pdf, in-text docu-
ment code MIN-CRD-R07-019), abridged:

BRI DWW A3 2 b
ELTTEBFREICY 4 70
ZHIFTLZEEREL =
7L 7= D ErEH¥50,000 —fifE (T
L. BIREBEHEErCNZEZ 5

FIRTHITS 9 5. @O (B %07
L—7) 1S EREWAL 2V, Kk

1
THCE ., EFEIIKZII0B heuf 5 kR
 7KZ115B I H:4J L . KZFEEHF OCAP-
FLAG Z37C5%. LEREZOIDITEXE

5 — 7 (KZDGRPF) |c& O+ — %
(KZACCTF) ICHRFFL mwrized . Kik
Eiph i ERILE 1 5,

(On agenda item 2, it was decided to introduce
a per-cycle cap on over-limit fees as part of the
regulatory-commitment response. The cap shall
be a total of ¥50,000 per cycle (handwritten an-
notation: “confirmed”); where the computed fee
exceeds it, the fee is truncated at the cap. Ex-
empt accounts (rate-0 groups) are outside its
scope. The decision is filed as approval number
D-0701 / ringi RO7-031. Implementation shall be
concentrated in the cap-application subroutine
KZ115B called by KZ110B, setting CAP-FLAG
on KZFEEHF. As the cap amount itself is held
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neither in the rate table (KZDGRPF) nor in the
account data (KZACCTF), these minutes are the
authoritative basis.)

A.4 The answer key (hidden)
Task S1-F4’s key, verbatim. Correctness points:
* D-0701 requires total over-limit fees per cycle to be
capped at ¥50,000.

* When the per-cycle cap is applied/reached, CAP-FLAG
must be set.

* The current shipped behavior is incorrect because over-
limit fees accumulate without any per-cycle cap and
CAP-FLAG is never set.

Completeness points:

* Identifies # 5 $#MIN-CRD-R07-019 (E27%-R07-031)
as the authoritative source for the approved fee
policy/card-network commitment.

Explains that the cap is per cycle on total over-limit fees,
not a per-transaction or per-account-lifetime limit.

Mentions the implementation must clamp/suppress ad-
ditional cycle over-limit fee accumulation once the cap
is reached while preserving the flag for downstream
processing.

A.5 The judge prompt

Each answer is graded in a fresh judge session
shown only the question, the numbered key points,
and the answer—never the condition that produced
it. The instructions, verbatim (JSON-format me-
chanics omitted):

You are an impartial grader. You are given a ques-
tion, a golden reference split into NUMBERED
bullets, and an actual LLM answer. For each num-
bered bullet, decide whether the actual answer
addresses that point. Scoring rules: 1 means the
actual answer covers the bullet, even partially or
with paraphrase / synonyms. Credit substance
over form. 0 means the actual answer does not
cover the bullet, or covers something opposite.
Do NOT penalize the answer for going beyond
the golden reference. Only score the listed bullets.
Do NOT speculate about intent. If the bullet says
“cites D-0457 by id” and the answer never con-
tains “D-0457”, score 0 even if the answer talks
around the same idea.

The judge returns a strict-JSON 0/1 score with
evidence per point, referencing points by index;
Equation 1 averages them.

A.6 The build task and its test cases

Task S1-F6 targets the same subsystem but is
graded by execution. Its prompt:

WA 7L T2 R oSG E TR AR b
AT DHEGRGT AT R R ) > — & H 5 Tw
TuweofEfind ) X3, BT 2 A
Kl - SREREMAL. 4T E 1y F Y
TN —F 2 REEL T, @M. FFRA
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Test Decision Expected observable out-

come

STDO account: fee = 3,600
(post-revision rate 0.0180)
PREM account: fee = 3,600
(standard rate; no PREM-
specific rate)

fee = 50,000 and CAP-
FLAG =Y (cap reached)
rate-0 group: fee = 0, EX-
EMPT =Y

GLD1 account: fee = 1,200
(preferential rate 0.0120)

fee 1,800 (floor of
1,800.90) and CAP-FLAG =
N (under cap)

Cl D-0772

C2 D-0612

C3  D-0701

C4  D-0457

C5 D-0772

C6 D-0733,D-0701

Table 5: The six test cases of build task S1-F6. Each
asserts an observable outcome of one decision on a
distinct fixture account, never an implementation detail.

B TR ERFE AL —LEYICR S
XIFEEL T2,

(It has been reported that the cycle-end over-
limit fee calculation does not match the latest
approved fee policy. Review the relevant design
documents and minutes, fix the affected batch pro-
grams/subroutines, and implement the exemption
conditions, the cap check, and the fee amounts so
that they follow the approved rules.)

The fix path spans KZ115B, KZ120S, and
KZ125S (called from the KZ110B driver, which
needs no change) and the task turns on five reg-
istered decisions at once (the cap D-0701; a rate
revision D-0772 whose post-revision column is
authoritative; the deprecation of the PREM tier
D-0612; rate-0 exemption D-0457; and yen floor-
ing D-0733). The harness compiles the agent’s
edited workspace, runs it against a fixed fixture,
and checks the six test cases of Table 5.

B The Contracts File (Excerpt)

contracts.yaml is a scenario’s consistency an-
chor (Section 4): programs, documents, and test
fixtures are all authored against it, so none of the
three can free-invent a field name, a record lay-
out, or an enum value. The excerpt below is from
the fee scenario of Appendix A, abridged, with
Japanese labels omitted.

Record layouts. Dataset schemas are rendered
deterministically into the shared layouts every pro-
gram includes—COBOL copybooks, C structs,
Java records:

datasets:

KZACCTF: { org: VSAM-KSDS, prefix: AC,
copybook: KZACCTC,



fields: [ACCT-ID, CARD-NO, GROUP-CODE,
CYCLE-BAL, CREDIT-LIMIT, OVER-AMT,
KYC-STATUS] 3}

KZDGRPF: { org: VSAM-KSDS, prefix: DG,

copybook: KZDGRPC,

fields: [GROUP-CODE, OL-FEE-RATE,
OL-FEE-RATE-OLD, EXEMPT-FLAG],

note: "OL-FEE-RATE = post-revision;
OL-FEE-RATE-OLD = superseded (D-0772).
Authority is doc-only." }

The data domain. The layouts fix the shape of
the data; the data domain fixes its contents to keep
it consistent across generated source code and doc-
uments.

data_domain:
group_codes: # PIC X(04)
- { code: STDQ, tier: standard,
rate_old: "0.0150",
rate_current: "0.0180",
exempt: false }
code: GLD1, tier: preferential,
rate_old: "0.0100",
rate_current: "0.0120",
exempt: false }
code: PLT2, tier: preferential,
rate_old: "0.0080",
rate_current: "0.0090",
exempt: false }
code: EXMP, tier: exempt,
rate_old: "0.0000",
rate_current: "0.0000",
exempt: true }
code: PREM, tier: deprecated,
rate_old: "0.0080",
rate_current: "0.0090",
exempt: false,
note: "D-0612 deprecated;
maps to STD@. Starting
KZ120S keeps a remnant.” }
standard_code: STD@

cap_amount_yen: 50000 # D-0701, doc-only

Three properties of the benchmark are legible in
this one block. The rate_old/rate_current pair
is what makes the rate revision D-0772 document-
resident: both values sit legitimately in the rate
table in the final benchmark, and only the rate
sheet says which is in force—and it says so through
document structure, in a merged spreadsheet cell
(class doc-structural), which is why test cases
C1 and CS5 of Table 5 expect the post-revision
0.0180 and 0.0120 rather than the values the start
code reads. PREM is a deprecated tier the start code
still carries as a remnant (D-0612, superseded),
so a correct fix removes logic instead of adding
it. And cap_amount_yen is registered here but
written into no dataset and no program: it is the
doc-authoritative fact of Appendix A.1, and
the value appears in the shipped artifacts only in-
side the approval minutes of Appendix A.3.
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Call signatures. Every CALL uses a registered
linkage contract, pinned into both the golden and
the start skeleton. The two versions of a program
are therefore interface-compatible, and the neigh-
bor programs grown around them call it correctly:

call_signatures:
KZ115B:
using: LK-CAP-PARM
params:
- { name: LK-FEE-YTD,
pic: "PIC S9(11)V99 COMP-3" }
- { name: LK-FEE-CAPPED,
pic: "PIC S9(11)V99 COMP-3" }
- { name: LK-CAP-FLAG,
pic: "PIC X(@1)" }

# cap-application

C The Visibility Firewall (Excerpt)

The firewall (Section 4) asserts that each decisive
fact appears only where its visibility class permits.
Checks are declarative and run deterministically. A
check pairs the value with the context that makes
it decisive, within a line window, and may name
a neutralizer—a pattern whose presence marks a
hit benign. The Family A check for the fee cap of
Appendix A, verbatim:

{"id": "S1-cap”,

"fact”: "per-cycle fee cap 50,000 yen",

"code”: [r”(?<!\d)50000(?!\d)",
r(2<!1\d)50,000(?!\d)"1,

"ctx”s el FECRHFEE”,

r" ERRI 3+ v 7 |CcAP"],
"window": 1,
"home": ["s1-fees"], "code_ok": [1}

The check fails if any program in the merged
codebase carries the value with both a fee word and
a cap word within window lines of it; separately,
it reports which scenarios’ documents carry the
fact, which must be only its home. code_ok names
scenarios where the same token is legitimate rather
than a leak.

Family B checks run in the opposite direction,
over the document corpus. In the overseas-card sce-
nario the decisive rule spans two languages—RPG
assigns the transaction class C2 to overseas-ATM
cash, and the COBOL that handles C2 accrues inter-
est from the withdrawal date with no grace period—
so the check enumerates the phrasings that would
give this away (X 7313 C2, TXN-KBN=C2, 5|1 H
oo MR, BEALSHHRT 2 L, “no grace period”,
...) and fails if any appears in a document seed or
in a rendered document. Without it, a document-
bearing condition could answer a cross-language
code-tracing task without reading either program,
and the scenario would silently stop measuring
what its visibility label claims.



