
Agent evaluation harnesses are software: they run a test suite, drive a test input
generator, and decide outcomes with a test oracle. This paper audits that software for
two classes of quality defect that a score table cannot show.

First, we give a systematic oracle-integrity auditing approach — five state-
integrity invariants and three known-answer controls — and measure its sensitivity
and specificity on the implementations studied, by injecting seven oracle defect classes
across two task domains and a synthetic domain. Every injected class is detected,
and the repaired oracle the package ships yields no false positive. We do not claim a
general-purpose framework: it was evaluated on the implementations reported here,
and Section 6 reports where it does not transfer. Applied to a widely used agent
benchmark, the suite exposes a defect in which the reward function resets the bench-
mark database to build a ground-truth hash and never restores it, so a harness that
scores an episode after it has run reads the reference solution’s state: across 4,320
episodes the recorded labels report 4,194 database passes, an independent replay of
the recorded tool calls gives 2,883, and measured success falls from 94.3% to 65.5%.

Second — and at weaker evidential strength, as an analysis of the measurement
process rather than of any model — we show that localising the apparatus is a reli-
ability property of the measurement. A per-component ablation over 3,240 episodes
finds that all three documents the agent reads — its policy, its tool descriptions, and
the strings its tools return on error — carry the effect, with tool descriptions largest
(−9.2pp) and error strings smallest (−5.3pp) in an exploratory ordering. A second
task domain reverses the sign of the language effect, so we bound the first finding to
the configuration in which it was measured.

Third, we report where the auditing approach does not transfer. Applied to a
second, independently implemented agent benchmark, it exposed a portability con-
straint rather than a validation: the reference terminal state a positive control needs
cannot be reconstructed by an external harness from the framework’s recorded API-
call log. We publish that attempt as a negative result — it bounds the claim to the
implementations studied and identifies the contract an evaluation framework must
expose before this auditing can be ported to it.

The paper is accompanied by a replication package: the auditing suite, the fault-
injection catalogue, the pre-registration and deviation logs, the frozen per-episode
records, and a single entry point that recomputes the offline analyses without network
access, API keys or model calls.
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1 Introduction
Evaluating an AI agent means running it against a benchmark and reporting the
number that comes out. That number — a success rate — is what a paper states,
what a leaderboard ranks, and, increasingly, what a deployment decision rests on. It
is not produced by the agent alone. It is produced by an evaluation harness: a suite of
test cases (the benchmark’s tasks), a generator of test inputs (increasingly a language-
model user simulator), and a test oracle — the benchmark’s reward function — that
decides whether each run passed. The harness is software, and the score is one of its
outputs (Figure 1).

Software engineering has spent decades on the failure modes of exactly this
arrangement. Deciding expected from actual is the oracle problem, and it is where test
suites fail most quietly (Barr et al, 2015). A test that passes and fails on unchanged
code is flaky (Luo et al, 2014). A measurement that moves when the apparatus
changes, while the property being measured does not, is a validity failure rather than a
capability difference (Kitchenham et al, 2002). Fault injection, in the lineage of muta-
tion testing (Jia and Harman, 2011), is the standard way to ask whether a test suite

2



would notice a defect at all. These are settled methods with an unsettled application
area.

Agent benchmarks have adopted the software without adopting the methods. In
particular, a benchmark’s reward function is treated as definitional: it defines what
success means, so it is not itself tested. Two consequences follow. First, an error inside
the oracle is invisible by construction, because the oracle is the instrument that would
have detected it, and because the returned value can be correct — the defect can
be in what reading the oracle leaves behind. Second, because the harness is also how
a configuration is expressed (which language the simulator speaks, what the agent’s
policy and tool descriptions say), a change in the apparatus is read as a change in the
agent. Neither consequence is hypothetical: this paper reports one instance of each,
found by auditing one widely used agent benchmark.

We therefore treat the evaluation harness as a system under test and audit it. We
organise the work as three questions, of which only the first is about the evaluation
system itself; the other two are analyses of the measurement process, and we state
them at that strength.

RQ1 (primary). How reliable is the evaluation oracle — would it notice a defect
in itself, and does it have one? The object of study is the evaluation system: the
correctness and consistency of its verdicts and the fidelity of the labels it produces.
The evidence is a test suite aimed at the oracle and a fault-injection battery aimed
at the harness.

RQ2 and RQ3 (secondary). How do harness configurations influence observed
evaluation outcomes, and how sensitive are the conclusions to factors that vary during
execution? These are analyses of the measurement process, run on the same audited
pipeline. Their object is not the model: we do not set out to characterise intrinsic
language-model capability or behaviour. What they characterise is how design choices
in the harness — which documents are localised, which task domain is used — expose,
amplify or obscure variability that is present while a benchmark runs, and where the
resulting conclusions stop holding.

We hold this distinction throughout: evaluation-system reliability is not intrinsic
model behaviour. RQ1 provides direct evidence of the first — a defect in the oracle
itself, found by tests aimed at the oracle. RQ2 and RQ3 provide evidence about the
conditions under which a measurement outcome moves, and are reported as observa-
tions and boundaries rather than as findings about models. The three are not of equal
evidential weight, and we do not present them as such.

Contributions.
1. A systematic oracle-integrity auditing approach, with sensitivity and

specificity measured on the implementations studied. Eight checks in two
families — five state-integrity invariants and three known-answer controls — plus
a fault-injection battery of seven defect classes and a ground-truth-controlled syn-
thetic domain. Validated across three targets; every injected defect class is detected,
with no false positive on the repaired oracle the package ships, and each class maps
to a minimal detector (Section 3.2).
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2. An oracle defect found by that method, a minimal reproduction, and
a replay-based correction. The benchmark’s Env.calculate_reward() resets
the environment database to build a ground-truth hash and never restores it. The
value it returns is correct: it is computed from a hash taken before the reset, and
the benchmark’s own agent consumes that value without reading the environment
again, so the benchmark’s own runner is unaffected. It becomes a wrong label only
because our harness scores the episode separately, after the session has ended, and
therefore re-reads an environment left holding the reference solution. We report this
as an integration failure and assign it as one — the unsafe side effect is upstream,
the second reading is ours — and make no claim that the upstream runner inflates
its own success rates. On 4,320 episodes the archived labels record 4,194 database
passes; replaying the recorded tool calls against a clean database gives 2,883, and
success falls from 94.3% to 65.5% (Section 4.1).

3. A configuration-dependent reliability effect, localised to its components.
Under correctly scored conditions, changing the simulator’s language yields no
resolved difference in aggregate success, but it changes by a factor of two to ten the
rate at which one agent’s trajectory degenerates. Localising the agent’s own world
— its policy, its tool descriptions and its error strings — is the larger lever, and a
per-component ablation over 3,240 episodes shows that all three documents carry a
protective effect. The three effects do not add: localising the tool descriptions alone
is measured as beating localising all three, by 1.11pp. We report that ordering as
an observation rather than a finding — the arms come from different run periods,
the contrast is the most exposed of the ones we report, and our own power analysis
puts a contrast of that size at 17% power in this design (Section 4.2). The sign
of the effect does not survive a change of task domain, which bounds it to the
configuration in which it was measured (Section 4.2).

4. A replication package and the portability boundary of the method.
We release the auditing suite, the seven-class fault-injection catalogue, the pre-
registration and deviation logs, and the frozen per-episode records behind every
number in this paper, together with a single offline entry point that recomputes
the analyses with no network access, no API keys and no model calls (Section 3.6).
We also report, as a negative result, the second independently implemented bench-
mark on which the method did not transfer, and identify the framework contract
that blocks it (Section 6).

What we do not claim.
The audit was completed on one agent benchmark, τ -bench (Sierra Research, 2024),
with a second task domain, a synthetic domain, and one further, independently imple-
mented benchmark on which it did not transfer. We therefore claim a systematic
auditing approach evaluated on the implementations studied, not a general-purpose
framework, and we report the portability boundary as a result rather than disposing
of it. All limits are stated in Section 6.
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2 Background and Related Work
2.1 Test oracles, mutation testing and the oracle problem
Deciding expected from actual is the oracle problem, a foundational difficulty of soft-
ware testing (Barr et al, 2015). The trouble is not that oracles are absent but that
they are unexamined: an oracle is exercised by every test run and tested by none, so
its own faults are silent. Mutation testing grew out of this observation (Jia and Har-
man, 2011) — inject a fault, then ask whether the suite notices — and remains the
standard technique for measuring what a test suite can actually detect. We take that
technique and point it at the oracle itself rather than at the program under test.

Two properties of an oracle make our variant distinct. First, it can be stateful:
an oracle that re-derives its expectation by replaying a reference solution against a
live database can return a correct value and still leave the system in a state no other
reader expects. Second, its contract with the harness is usually implicit — who reads
the environment, and when, is not specified anywhere — so a second reader can be
wrong through no fault of the oracle’s own runner. Our first contribution is a state-
integrity formulation of the oracle problem for machine-learning evaluation harnesses,
together with the fault-injection battery that measures it.

2.2 Flaky tests, measurement validity and configuration
sensitivity

A flaky test passes and fails on the same code (Luo et al, 2014). In empirical software
engineering the same worry appears as measurement validity: a reading that responds
to the apparatus rather than to the property under study is not a weaker measure-
ment of that property, it is a measurement of something else (Kitchenham et al, 2002).
Metamorphic testing approaches the difficulty from a third direction, checking rela-
tions that must hold between related inputs when a direct oracle is unavailable (Chen
et al, 2018).

Our second contribution sits in the middle of these three. The relation we test is
a measurement property: changing the language of the apparatus, with task, agent,
simulator model and repeat held fixed, should not change the measured ability. When
it does, the honest reading is not that the agent got worse in one language but that the
harness has a configuration sensitivity. In agent evaluation the analogous instability
also has a level that CI flakiness does not: the trajectory, where a model’s multi-step
behaviour degenerates non-deterministically rather than the same test returning two
verdicts.

2.3 Testing and evaluating LLM-based systems
A separate strand treats a language model as the system under test, asking how to
specify, exercise and judge a system whose outputs are not deterministic (Hou et al,
2024), (Zhang et al, 2022). We take that framing and apply it one level down. The
system under test in this paper is not the model but the evaluation harness: the
model is the input generator and the agent is the system the harness measures. The
distinction matters because the two are routinely conflated — a benchmark’s reward
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function is treated as definitional rather than as software with failure modes — and
because a fault in the harness is invisible in precisely the way a fault in an oracle is.

2.4 Agent benchmarks and the reliability of their
measurements

Benchmarks are themselves software artefacts whose validity and reproducibility must
be argued rather than assumed (Recht et al, 2019), (von Kistowski et al, 2015). In
agent evaluation the argument has mostly proceeded by measuring the measurement’s
noise rather than by auditing its apparatus: model-as-judge scores vary with the judge
and the prompt (Yin, 2026), (Mahmood et al, 2026); rankings shift under resampling
or a change of reported statistic (Zheng and Yang, 2026), (Khosravi and Huo, 2026),
(Bjarnason et al, 2026); aggregate success hides what actually happened in a run
(Khanal et al, 2026); benchmarks can be answered without solving the task, or fail
to discriminate between systems that differ (Kehkashan et al, 2026), (Bellibatlu et al,
2026); and the apparatus itself revisits established benchmarks (Yehudai et al, 2026),
(Sierra Research, 2024), (Barres et al, 2026). We share that concern and change its
object: instead of asking whether the score is noisy, we ask whether the instrument
that produces it is correct, using tests aimed at the instrument.

2.5 User simulators as the measuring instrument
Because the user’s turns are generated rather than fixed, a user simulator is not a
fixture of the benchmark so much as part of the measuring apparatus, and its own
behaviour affects the reading (Seshadri et al, 2026), (Zhou et al, 2026), (Ni et al,
2026). Simulators are designed, validated and compared as components (Dou et al,
2025), (Jain and Sandhu, 2026), (Lee et al, 2026), (Ma et al, 2026), (Sekulić et al,
2024), (UserSim Organizers, 2026), and increasingly built on real interaction data
(Zhou et al, 2023). A related line shows that the simulator’s presentation — persona,
dialect, and the demographic cues it discloses — moves measured outcomes without
moving model capability (Taday et al, 2026), (Haq and Saldías, 2026), (Tonneau et al,
2026), (Liu and He, 2026), and that the language of the apparatus is a configuration
of this kind: cross-lingual evaluations are sensitive to translation, locale and prompt
language (Hofman et al, 2026), (Luo et al, 2026), (Kuang et al, 2026), (Li et al, 2026),
(Agrawal et al, 2026). That literature measures the agent across languages; what we
add is the complementary reading of the same manipulation as a property of the
apparatus, localised to its components and checked for whether it moves success rate
or only the reliability of the run.

2.6 Replication and artefact evaluation
Studies of the kind this paper reports are judged as much on whether a reader can
rerun them as on what they found (Winter et al, 2022). Two conventions from that
practice shape what we release. First, a replication package should carry the frozen
inputs, not a recipe for regenerating them, because a recipe rerun months later repro-
duces a different system. Second, a package should distinguish what it can check from
what it cannot: ours reports a per-source verification status and counts only sources
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(a) The harness, as the system under test

evaluation harness

task suite
the benchmark's tasks

user simulator
a language model

agent
model + tool loop

environment
database, mutated by the run

reward function
the test oracle

evaluation score
the harness's output

replays the reference
solution into the
environment, and
never restores it

(b) Two readings of the same apparatus

usually read as

the model a score

a capability of the model

read here as

the harness a measurement

a property of the instrument

The oracle is the instrument that would have detected its own defect; it is therefore the one part
the benchmark does not test.

Fig. 1 The evaluation harness as the system under test. (a) An agent benchmark is a pipeline:
a task suite, an input generator, the agent under test, an environment, and a reward function that
acts as the test oracle. The oracle re-derives the expected state by replaying the reference solution into
the same environment. In the implementation we audited it never restores what it wrote, so a harness
that scores an episode after the session has ended reads the reference solution’s state rather than the
agent’s (Section 4.1). (b) The same apparatus read two ways: the usual reading attributes the score
to the model, whereas the reading this paper takes makes the harness the measuring instrument and
the score a property of that instrument.

whose file was found and whose hash matched as verified, rather than treating an
absent archive as a pass. Both choices are recorded in the deviation log rather than
presented as the original plan.

3 Methodology
3.1 The evaluation harness as a system under test
The object of this study is not a model but the software that evaluates one, and the
mapping to testing vocabulary is direct. The benchmark supplies a suite of test cases:
tasks that specify a user’s goal and, for each, a reference sequence of tool calls that
satisfies it. The test input is generated at run time by a language model playing the
user. The system under test is a tool-calling agent — a model plus a fixed control
loop — and the test oracle is the benchmark’s reward function, which decides pass
or fail by comparing the terminal state of a database against the state the reference
actions would have produced, and by requiring that certain output strings appear
in what the agent said. The assertions are therefore two: a state comparison that is
language-neutral, and a substring match on the final reply that is not.
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①  the target

the oracle
a benchmark's reward

function, taken as
the system under test

four-operation interface
· make a fresh environment
· take a state signature
· call the oracle
· name the oracle's class

②  what runs against it

state-integrity invariants

INV-1 … INV-5

known-answer controls

CTL-1 … CTL-3

fault injection

7 injected defect classes

21 variants × 3 targets
= 63 combinations

③  what is then claimed

differential probes

validity gate
57 differ · 6 unresolved

0 proven equivalent

detection matrix

54 of 57
one missed combination,

on all three targets

reliability assessment

with the blind spot named

The unit under test is the instrument, not the model: the suite asks whether the oracle would notice a defect in itself.

Fig. 2 The oracle-integrity auditing workflow. The unit under test is the oracle, taken as a
program with a four-operation interface (left): make a fresh environment, take a state signature,
call the oracle, and name the class the oracle lives in. Three families of checks run against that
interface (centre): five state-integrity invariants, three known-answer controls, and a fault-injection
battery of seven defect classes realised by 21 variants across three targets. A differential-probe validity
gate decides which variant–target combinations count as separable before any detection number is
computed (right); a combination the probes cannot separate is reported as unresolved and is never
counted as equivalent. The suite detects 54 of the 57 separable combinations, and the one it misses
on all three targets is named in Section 4.1 rather than summarised away.

Two properties of this arrangement matter for what follows. The oracle is a function
of mutable state: to construct its expectation it must execute the reference actions,
which means it must touch the same database it is grading. And the grading is a two-
component conjunction, which lets us separate the state component from the textual
one when the two disagree.

3.2 Oracle-integrity testing
The suite requires four operations of any object it audits: make a fresh environment
for a given task, produce a comparable signature of the state being graded, call the
oracle, and name the class the oracle lives in so that a defect can be injected. Nothing
in the interface is specific to the benchmark under study.

On that interface we define eight checks in two families. The invariants state
properties the oracle must satisfy whatever the task: INV-1 a direct call must not
change the graded state; INV-2 two calls on the same environment must agree in
verdict and leave the same state; INV-3 the verdict must not depend on the order
in which episodes are scored; INV-4 if the oracle raises part-way through, the state
must be restored and the exception must propagate; INV-5 after a session-ending
step the environment must still hold the state the agent left, and no actions beyond
the terminating one may have been appended. The controls validate the direction of
the verdict against a known answer: CTL-1 an episode that accomplishes nothing,
and one that says the required outputs without performing the required writes, must
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not be graded as solved; CTL-2 the reference solution must be graded as solved;
CTL-3 an accepted alternative spelling of a required output must be accepted.

To measure the suite’s own sensitivity and specificity we inject seven defect classes
into the oracle, one at a time, each differing from a correct implementation in exactly
one dimension: a state mutation that is never restored; a restore that happens only on
the success path; a restore that forgets the recorded actions; a verdict that depends on
an order through a module-level cache; an oracle that always passes; one that ignores
the state component; and one that matches outputs without any normalisation. The
unmodified oracle is the control for specificity.

3.3 Benchmark, task suite and configuration space
We use a tool-use benchmark of the “agent–user–database” form, in two of its domains:
a retail domain, from which 30 of the test tasks were sampled for the pre-registered
matrix, and an airline domain, whose 50 test tasks are used in full. The airline domain
was added for this revision and required a Chinese version of its task instructions; that
translation was produced by a model and then checked mechanically — identifiers,
ISO dates, flight numbers, airport codes present in the English text, and every numeral
must appear verbatim in the Chinese, and no Latin fragment absent from the English
may appear — with the residual limitation that semantic equivalence rests on the
mechanical check plus one reading pass, and not on a second independent translator.

Two factors are manipulated. The user language is the language in which the
simulator writes. The environment language is the language of the three documents
the agent reads: its policy wiki, its tool descriptions, and the strings its tools return
on error. Database contents — names, addresses, order and product identifiers — are
never translated, because they are data rather than prompt, and enumerated literals
that a tool contract requires verbatim are kept in English inside the translated text,
so that a localised arm cannot fail through argument validation instead of through
language. The environment factor has a per-component form in which exactly one of
the three documents is translated, and a length-padded form in which a semantically
redundant appendix restores the Chinese prompt to the English length. Every arm
is admitted by a gate that asserts, component by component, that the documents
claimed to be translated are byte-identical to the project’s single set of translations
and that those claimed not to be translated are the English originals by object identity.

3.4 Design and pre-registration
The pre-registered matrix varies the user language with the task, the agent, the sim-
ulator model and the repetition held fixed — 30 tasks × 2 languages × 6 simulators
× 4 agents × 3 repetitions = 4,320 episodes — and is analysed from the archived
episodes rather than regenerated. A second pre-registered factor crosses the user
language with the environment language, 1,080 episodes, plus 1,080 in the length-
padded environment. This revision adds three experiments, whose designs were frozen
before the corresponding runs: a per-component ablation of the environment fac-
tor (3,240 episodes), a repeat of the user-language manipulation in a second domain
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(1,200 episodes), and an independent adjudication of the collapse label (212 archived
episodes).

Two arms were changed after their pilot data were seen, and we report this as
a deviation rather than presenting the final design as the planned one. The second-
domain experiment was to include a cross-vendor agent; its pilot collapsed in none of
120 episodes, so by the pre-registered stopping rule that arm was dropped, halving the
experiment and leaving independent-model validation open. The adjudication was to
draw 200 collapsed episodes; the archive contains 106, so it became a census. The pilot
itself was a directional check with a pre-registered decision rule, not a significance test.

3.5 Measurement and statistics
The unit of randomisation we care about is the task, so the primary inference is a task-
clustered interval: we aggregate the paired difference within each task, take the mean
across tasks, and use the t(G− 1) reference distribution, with G the number of tasks.
Comparisons are paired within the same task, simulator, user language and repetition,
so that a component arm is compared with the baseline on cells that differ in exactly
the manipulated component. Exact and permutation tests are reported, where they
appear, as cross-checks on an estimate and are never used on their own to declare
an effect resolved. Every reported score is computed under the corrected grading
described in Section 4.1; where an archived arm’s labels required reconstruction, we
rebuilt the state component by replay and left the textual component as archived,
since the defect affects only the former. An interval that contains zero is reported as
no detected difference.

3.6 Replication package
The package accompanying this paper is assembled so that every number in it can be
recomputed offline, on a machine with no network access, no API keys and no model
client. It contains four parts.
• The auditing suite and its fault catalogue. The eight checks (Section 3.2),

the seven injected oracle-defect classes, the positive and negative controls, and the
frozen map from variant to defect class that the ablations aggregate over.

• The frozen per-episode records. The v1.0 main matrix, the component ablation
and the second task domain, together with the archived labels and the corrected
labels produced by the replay described in Section 4.1. Archived and corrected
values are kept side by side rather than overwritten.

• The pre-registration and the deviation logs. The pre-registered design, and a
numbered log recording every departure from it – including the two arms dropped
on pilot evidence, the partition adjustment in the second benchmark, and the two
defects found in our own validity gate. We record these rather than presenting the
final grid as the planned one.

• A single offline entry point. One command runs the offline analyses in groups
and prints an exit code per group: the engine-trace adjudication recomputation,
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the audit ablations and baselines, the oracle-integrity regressions, and the source-
binding check. The entry point reports which source archives it could verify and
which were absent; it does not count an absent archive as verified.

Two things are deliberately not in the package. The second independently imple-
mented benchmark used for the negative result in Section 6 ships its task data under
a licence that forbids plaintext redistribution, so the package carries the adapter, the
applicability findings and the version fingerprint, but not the data. And the model-
served episode transcripts are published in aggregate and in the adjudication inputs,
with the simulated user turns replaced by a placeholder; we do not claim that every
raw provider response can be redistributed.

A container-free environment file pins the analysis dependencies; the model client
is not among them. Nothing in the package calls a model, and the recomputation of
every reported statistic is deterministic given the frozen records.

4 Results
4.1 RQ1 (primary): How reliable is the evaluation oracle?
The suite and its validation.
We implemented the eight checks of Section 3.2 against an interface of four operations
— make a fresh environment, take a state signature, call the oracle, and name the
class the oracle lives in — and ran them on three targets: the oracle of a retail-domain
agent benchmark, the oracle of the same benchmark’s airline domain, and a synthetic
domain written from scratch. The first two are two task domains of one scoring
implementation, not two independent frameworks, and we do not claim more than
that; the second domain contributes a different task suite, tool surface and database
against the same oracle code. The synthetic domain exists to show that the suite is
not shaped around one benchmark and to provide a ground-truth-controlled setting.
Throughout, three targets means these three.

For each target we injected seven defect classes, one at a time, into the oracle.
Table 1 gives the outcome.

The identity of the un-injected baseline matters, and we state it explicitly because
the two sentences that follow would otherwise appear to contradict each other. The
implementation this suite audits is the copy the package ships, and that copy carries
the repair described below; the class labelled as shipped in Table 1 is therefore the
repaired implementation, and it passes every check on every target. The class labelled
state mutation is not a hypothetical: it is a faithful reproduction of the same function
before the repair, with no restore statement of any kind. Against that reproduction,
INV-5 fires on every task we sampled in both domains. A three-way check confirms
the separation — the vendored source contains the snapshot-and-restore, the injected
variant contains no restore at all, and INV-5 is silent on the first and alarming on
the second in both domains — and it is released with the package. The suite would
therefore have caught the defect had it been pointed at the benchmark as it stood
before the repair; the claim is that it catches one of the seven classes, not that it fires
on the code we ship.
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What the class-level summary hides.
Table 1 summarises the injection experiment at the level of the seven defect classes,
which is how the experiment was designed — and it is more generous than the result.
Each class is realised by several concrete variants of the reward function; the battery
is 21 variants, and running it against all three targets gives 63 variant–target com-
binations. On the primary denominator — the 57 combinations a differential probe
showed to be behaviourally distinct from the shipped implementation, the remaining
6 being left unresolved by the probes and never counted as equivalent — the full suite
detects 54 of 57. On the conservative denominator, which also counts the 6 unre-
solved combinations, it detects 56 of 63. We report both and do not mix them: they
answer different questions, and the larger number is not the stronger result.

The suite is therefore not free of blind spots, and the miss is the same combination
on all three targets: an oracle that swallows an exception raised inside itself, so that
INV-4 records the probed path as not applicable rather than as a violation. The
mechanism is worth naming because it is not an accident of this implementation — a
check whose precondition is destroyed by the defect it is meant to detect will record
that defect as inapplicable. We report the miss rather than the class-level summary
that conceals it.

Which checks are load-bearing.
The last column of Table 1 is computed rather than asserted. A check is necessary for
a class when removing it leaves some detected combination of that class undetected by
any remaining check; none means no single check is necessary, because two or more of
them independently cover the class. Four of the eight checks are necessary for at least
one class and four are not for any: INV-3 (9 unique detections across the battery),
CTL-1 (15), INV-4 (6) and CTL-3 (5), against INV-1, INV-2, INV-5 and CTL-2 with
zero. Redundancy is not a flaw in a test suite — an independent check that agrees is
how a suite earns trust — but it does mean the eight checks are not eight independent
capabilities, and the detector ablation in the replication package is computed on that
basis. The two families remain non-interchangeable: an oracle that is state-clean but
wrong is invisible to the invariants, and one that is state-dirty but accidentally right
is invisible to the controls.

What the suite found on the benchmark.
The benchmark’s reward function resets the environment database in order to replay
the reference solution and construct a ground-truth hash, and it never restores the
database afterwards. The value the function returns is correct, and the benchmark’s
own agent consumes that value without reading the environment again, so the bench-
mark’s own runner is unaffected. What turns the side effect into a wrong label is a
harness that scores the episode separately, after the session has ended: the second read
finds the reference solution’s state rather than the agent’s. Our harness did exactly
that.

Invariant INV-5, terminal-state stability, fires on that reproduction for this reason,
and it fires without any downstream code being involved: after a session-ending step
the environment no longer holds the state the agent left. We keep the two phases
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Table 1 Defect class × detector, computed from the released fault matrix over all three
targets. Fires lists every check that alarmed on at least one variant of that class;
necessary is the check whose removal leaves some detected variant of that class
undetected by any remaining check. Variants within a class do not all produce the same
alarm pattern, which is why the table reports a union rather than a single pattern; the
class saturated oracle contains one variant, on each target, that no check alarms on at all
(Section 4.1). Every variant is author-constructed, so these figures are a conditional
property of this battery, not a detection rate for unknown defects.

Defect class variants checks that fire necessary

state mutation 9 INV-1, INV-2, INV-4, INV-5, CTL-1, CTL-2 CTL-1
exception leak 9 INV-1, INV-2, INV-4, INV-5, CTL-2, CTL-3 INV-4
actions not restored 9 INV-1, INV-2, INV-4, INV-5 none
order dependence 9 INV-3 INV-3
saturated oracle 9 CTL-1 CTL-1
database-blind oracle 7 CTL-1 CTL-1
strict output match 5 CTL-3 CTL-3

apart: the discovery of the defect was made on the unpatched implementation during
the earlier study, whose episodes are the archived ones analysed below; the validation
of the detector is the injection experiment above, in which the unpatched logic is
reproduced deliberately. INV-5 is silent on the repaired copy we ship, and that silence
is the specificity result, not a contradiction of the discovery. The counter-example is
minimal. We construct an episode in which the agent performs no write operation at
all and simply says goodbye; on the archived code path this episode is graded as a
database pass, and after the repair it is not.

The correction.
Because the benchmark exposes no deterministic seed and the provider does not
offer immutable model versions, the 4,320 archived episodes cannot be regenerated;
they can, however, be replayed. We re-execute each archived tool call against a clean
database and compare the resulting terminal hash with the reference hash. Two checks
establish that the replay is faithful: all 137 episodes that ended by hitting the step
limit — which never pass through the defective path, and whose labels were there-
fore already correct — reproduce their archived labels exactly, and all 33,402 tool
observations reproduce the archived strings character for character, with no mismatch.

Under the corrected labels the archived 4,194 database passes become 2,883, and
overall success falls from 94.3% to 65.5%. Every number reported below is computed
under the correction.

4.2 RQ2 (secondary): How do harness configurations influence
observed evaluation outcomes?

The agent’s own world is written in three documents: the policy it reads, the descrip-
tions of its tools, and the strings its tools return on error. Manipulating all three at
once tells us that the world matters but not which part of it; we therefore ran each
component alone. Three arms localise the policy, the tool descriptions, or the error
strings into Chinese and hold the other two in English, over 30 tasks × 6 simulators
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Table 2 Component ablation of the environment localisation (retail, 1,080 paired cells per arm). ∆ is
the paired difference against the fully English baseline, with a task-clustered 95% interval (G=30,
t(29)). Success differences are computed under the corrected scorer.

Arm Collapse ∆ collapse ∆ success

English baseline 9.81% (106/1080) — —
Tool descriptions Chinese 0.65% (7/1080) −9.17 [−11.61,−6.73] +9.63 [+5.09,+14.17]
Chinese environment (all three) 1.76% (19/1080) −8.06 [−10.57,−5.54] +5.56 [+0.45,+10.67]
Chinese + length padding 1.30% (14/1079) −8.52 [−10.77,−6.28] +5.80 [+0.56,+11.04]
Policy Chinese 2.59% (28/1080) −7.22 [−9.46,−4.98] +5.09 [+0.80,+9.38]
Error strings Chinese 4.54% (49/1080) −5.28 [−8.03,−2.52] +5.19 [+1.31,+9.06]

× 2 user languages × 3 repetitions = 3,240 episodes, with no failed cell. Two archived
arms — the fully English baseline and the fully Chinese environment — are reused
rather than re-run, and every comparison is paired within the same (task, simulator,
user language, repetition) cell and clustered by task.

Table 2 gives the result. All four Chinese arms have intervals that exclude zero,
and the ordering is stable: localising the tool descriptions has the largest effect, the
policy the next, and the error strings the smallest, with every pairwise difference also
excluding zero.

Two claims follow, and both are narrower than the one the headline of an earlier
draft of this paper would have supported.

First, all three components carry a protective effect, and the effects do
not add. The weakest single arm still moves collapse by −5.28pp. Each component
therefore changes the measured collapse rate in the tested configuration when it is
localised on its own; but these single-component contrasts do not establish that any
of the three is necessary, and we do not claim that. But the strongest single arm (tool
descriptions, −9.17pp) has a larger point estimate than the arm that changes all three
documents (−8.06pp), so it is not the case that no single component reaches the full
effect — the full manipulation fails to beat its own largest component. Comparing
two intervals side by side would not settle this, since two intervals that each exclude
zero need not differ from one another; we therefore test the contrast directly, pairing
the two arms cell by cell. Localising only the tool descriptions is better than localising
all three by 1.11pp, with an interval of [0.36, 1.86] that excludes zero. We do not read
this contrast as a mechanism ranking, for two reasons given below and in Section 6: it
is small, and it is not a simultaneously run comparison — the three single-component
arms ran in one batch and the all-three arm comes from an earlier batch of the same
project, so the contrast is paired on task, simulator, user language and repetition but
is not a within-session randomisation. Quantitatively: a simulation on this design’s
own variance puts a contrast of 1.11pp at 17% power, against 85% at 4pp and 100%
at 9pp. On the evidence we have, this contrast is undecidable at this design’s resolution
rather than resolved in favour of either arm, and the interval that excludes zero should
not be read as settling it. Localising only the error strings is worse than localising
all three by 2.78pp [1.21, 4.34], and the policy alone does not differ from the full
manipulation (+0.83pp [−0.36,+2.03]). Adding the policy wiki and the error strings
to a localised tool description therefore takes back part of the gain rather than adding
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to it. We describe this as a non-additive observed pattern rather than as sub-additivity,
because with only the single-component arms and the all-three arm we cannot identify
the interaction terms of higher order; what the design supports is the observation that
the components do not combine as independent contributions, and that the ordering
has a largest and a smallest term rather than a cause. The component contrasts are
exploratory: the pre-registration set no hypothesis on differences between components,
and we report the intervals without a multiplicity correction, so they should not be
read as a definite ranking of the three documents.

Second, the error strings are the weakest component. We had pre-registered the
opposite: the mechanism we had described earlier located the failure at the tool-error
boundary — the identity check that returns user not found — and we therefore
expected the error vocabulary to carry the effect. It carries the least of the three.
The earlier mechanism account and this result do not agree, and we report them as
disagreeing rather than reconstructing a story that fits both.

Length.
Localising a document also changes its length, and for Chinese it shortens it: measured
in characters, the Chinese policy wiki is 36% of the English length, the tool descriptions
66%, and the error strings 30%. A length-matched fourth environment, padded back
to the English prompt length, moves collapse by −0.46pp and success by +0.24pp
relative to the unpadded Chinese environment — one order of magnitude below any
component effect. We detect no length effect at this resolution, and accordingly we
do not treat length as the explanation of the component effects; the interval for the
padded arm is reported with the other arms and crosses zero. Length is not, however,
fully excluded for the single-component arms: the padding controls the length of the
environment as a whole, and we did not build a length-matched counterpart of each
individual document. A per-component length confound of the observed size would
have to be an order of magnitude larger than the whole-environment length effect to
overturn the ranking, which we regard as implausible but do not rule out.

A second domain reverses the sign.
We repeated the user-language manipulation on the benchmark’s airline domain —
a different task suite, a different tool surface, and a substantially harder set of tasks
— over 50 tasks × 6 simulators × 2 user languages × 2 repetitions = 1,200 episodes,
with no failed cell. The domain is where we had hoped to give the stronger agents a
non-zero base rate: it does not do that (the cross-vendor agent we had planned to use
collapsed in none of 120 pilot episodes, so that arm was dropped and independent-
model validation remains open, see Section 6).

The agent whose base rate is non-zero does collapse in the second domain, at
9.67% (English simulator) and 4.33% (Chinese simulator). The direction, however, is
the opposite of the one we measured before:

Domain English simulator Chinese simulator
retail (archived) collapse 6.48% 13.15%
airline (this study) collapse 9.67% 4.33%

15



The retail figures are per user-language arm of 540 episodes for that agent — 1,080
is the two arms combined — and the airline arm is 600 paired cells per language. The
airline difference is −5.33pp with a task-clustered interval of [−8.15,−2.51], which
excludes zero; the retail difference is +6.67pp. Reporting two intervals separately
does not establish that the two domains differ, so we also test the contrast directly:
the difference between the two effects is −12.00pp with an interval of [−16.33,−7.67]
(Welch–Satterthwaite, df = 65.76; exact t quantile), which excludes zero. The signs
are opposite, each is resolved, and so is the difference between them. We pre-registered
the two ways this could be read, and this is the second: the effect does not generalise,
so we report it as a boundary and restrict the earlier finding to the configuration in
which it was measured — a language effect under the retail configuration. On the
success side the airline difference is −2.00pp [−7.05,+3.05], which excludes nothing
and supports no direction.

This is a negative result and we report it as one, and we keep it to what two domains
can support. The sign is not stable across the domains we ran, so no direction can be
attributed to the simulator’s language; the effect is a property of the configuration in
which it is measured. That is weaker than a mechanism claim, and we do not make
one: two domains, each changing its task set, tool surface and base rate together,
cannot separate a configuration property from an interaction between language and
domain. What the reversal rules out is the reading the earlier literature invites —
that Chinese makes an agent worse or better — and that is the claim we retire.

4.3 RQ3 (secondary): How sensitive are the conclusions to
execution factors, and where do they stop holding?

RQ1 and RQ2 report what the audit found. RQ3 reports where each of those answers
stops holding: the implementation boundary, at which the same auditing method failed
to transfer to a second, independently implemented framework; and the instrument
boundary, at which the criterion this paper relies on turns out to be an operational
definition corroborated by a language model rather than a human ground truth. We
report both as results rather than as omissions. The task domain is itself part of the
configuration, and we treat its effect under RQ2 for that reason.

The implementation boundary.
We applied the same oracle-integrity suite to a second, independently implemented
agent framework. The attempt did not yield a validation. The reference terminal
state that the positive control needs cannot be reconstructed by an external harness
from that framework’s recorded API-call log, so no sensitivity or specificity could be
estimated on its held-out task set and we report none. The fixture the framework does
expose cannot serve as a positive control either: of its 21 held-out tasks, the three
that look usable are false positives produced by the same state-reconstruction defect
the control exists to detect. The constraint is contractual rather than incidental —
the framework materialises a reference episode only inside its own run loop — and we
state it as the precondition a framework must meet before this class of auditing can
be ported to it. Section 6 records it as the external-validity boundary it is.
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An independent language-model adjudication reproduces the collapse label.
The collapse criterion is a mechanical operational definition, and a reader is entitled
to ask whether an independent judge would call the same runs degenerate. We put
every collapsed episode in the archive (106) together with a matched non-collapsed
control, masked the language arm and the criterion’s own intermediate quantities by
replacing each user turn with a placeholder, and had a judge from a different model
family decide, blind to the hypothesis, whether the agent stops making progress. Of
212 items the judge returned a parseable verdict on 210 (0.9% attrition). Agreement
with the mechanical criterion is 98.1% (Wilson 95% [95.2, 99.3]), Cohen’s κ is 0.962,
sensitivity is 98.1% and specificity 98.1%.

The quantity that matters for this paper is not the agreement but its independence
of the language arm: 98.6% in the English arm (one discordant item) and 97.9% in
the Chinese arm (three discordant items). A criterion that was tuned, however inad-
vertently, to fire in one language would show up here. It does not. The figures are
agreement with the mechanical criterion and not accuracy against a human reference:
the adjudicator is a language model, and the sample is the archive’s positives plus
matched negatives rather than a draw from a deployment distribution, so the sen-
sitivity and specificity we report are properties of that selected sample and do not
transfer to a population with a different base rate. Three limits therefore bound this
result. Agreement is at the ceiling, so the test has little power to detect a moderate
arm-dependent bias; and the residual leakage is real — to judge whether the agent
stops making progress the judge must read what the agent said, and in the Chinese
arm those words are Chinese — so we claim that the criterion’s agreement does not
depend on the arm, not that the judge is blind to language. The judge is also a lan-
guage model, not a person; this study has no annotator budget, so the criterion is
reported as an operational definition with independent corroboration rather than as
a natural kind.

5 Discussion
An evaluation oracle is software, and it needs the tests other software gets.
The defect we report is not exotic. A function that mutates the state it is grading, and
restores it on the success path but not on the failure path, is the ordinary shape of
a resource-handling bug; what makes it consequential here is that the function is the
grader, and that its caller had no reason to suspect it. Two of the checks in our suite
would have caught it immediately and cost nothing to run. The repeat-scoring check
— score the same finished episode twice and require the same verdict — fails on the
first call after the first, because the first call has already moved the environment. The
terminal-state check — after a session-ending step, assert that the environment still
holds the state the agent left — fails without any downstream code being involved.
Neither requires a reference implementation, a model call, or a human. We suggest
that both belong in the continuous integration of any harness that grades an agent
episode, next to the regression test that pins the fix.
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What a cross-lingual score table does not say.
A score table reports a measurement. It does not report the instrument’s failure rate,
and our results are a case in which the instrument’s failure rate and the measure-
ment move independently: in the retail configuration the aggregate score difference
is unresolved while the rate at which one agent’s trajectory degenerates roughly dou-
bles, and in the airline configuration the same manipulation moves the degeneration
rate in the opposite direction. A practitioner comparing two language configurations
of the same evaluation therefore cannot read the comparison as a statement about the
model, and cannot even assume the direction of the instrument’s bias is stable across
task suites. Reporting an instrument-failure rate alongside the score, and checking it
in more than one task suite before acting on it, are the two actions that follow.

Localisation is a configuration change, and it should be tested as one.
The practical reading of the component ablation is not that one document matters
and the others do not; it is that changing the localisation of an agent’s world changes
the reliability of the measurement, and that the change is spread over the parts of
the world the agent reads. A team that localises the user-facing side of an agent while
leaving its policy, its tool descriptions and its error vocabulary in English is running
a configuration whose measurement properties differ from both the fully English and
the fully localised ones. Testing that configuration — rather than assuming it is an
intermediate point between the two — is what the ablation suggests.

Replay as the audit primitive.
The correction we report is not a re-run: the provider offers no deterministic seed and
no immutable model version, so the episodes cannot be regenerated. What can be
regenerated is the effect of the agent’s recorded actions on the state the oracle grades.
Replaying archived tool calls against a clean database reconstructs the terminal state
exactly, and it is what turned an inflated label into a measurable one. The precondition
is narrow and we state it as a precondition rather than as a prediction: the replay
needs a benchmark that records the agent’s tool calls in a form an external harness
can re-execute, against a database the harness can reset. We evaluated it on one
such benchmark, and Section 6 reports the independent implementation on which the
same precondition did not hold. Within that precondition it is cheap: the replay is
deterministic, needs no model, and can be cached.

Reporting a negative result, and reporting a disagreement.
Two of this paper’s findings are negative: a pre-registered mechanism hypothesis was
refuted by the ablation, and a previously reported effect changed sign in a second task
domain. We report both against the interest of the narrative, and we report the first
as an explicit disagreement between an earlier mechanism account and the new data
rather than reconstructing an account that fits both. For a paper whose subject is the
trustworthiness of measurements, this is the only consistent position.
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6 Threats to Validity
6.1 Construct validity
What RQ2 and RQ3 are not.
We state the boundary of the two secondary questions explicitly, because it is the
reading a reader is most likely to reach for. RQ2 and RQ3 are not measurements of
intrinsic language-model capability or behaviour. The models are the materials of the
study, not its object. What those questions characterise is the measurement process
on an audited pipeline: how design choices in the harness expose, amplify or obscure
variability that is present while a benchmark runs, and where the resulting conclusions
stop holding. The consequence for the evidence is stated in the Introduction and
carried through the paper: RQ1 is direct evidence about the evaluation system, and
RQ2 and RQ3 are reported as observations and boundaries at correspondingly weaker
strength. A reader who wants a claim about how a model behaves under localisation
will not find one here, and we do not make one.

Collapse is an operational definition: a maximal run of at least five consecutive
reply steps each spending at most two completion tokens, with no tool call. It is
mechanical and reproducible, and it is not a natural kind. The independent adjudi-
cation in Section 4.3 establishes that the definition tracks what a reader would call a
stalled trajectory, and that its agreement does not depend on the language arm, but
the judge is a language model rather than a person and agreement is at the ceiling. The
criterion is also defined on the agent’s token counts, which are not a language-neutral
unit of text; earlier work in this line showed that the gap survives character-count,
repetition and no-length-threshold alternatives, and we rely on that robustness rather
than claiming the token threshold is comparable across languages. What we measure
is therefore a property of the evaluated agent–simulator configuration — how often,
under this configuration, a trajectory degenerates — and not a property of the model
alone.

6.2 Internal validity
The provider exposes no effective deterministic seed: at temperature zero the same
request gives different trajectories, so the three “repetitions” per cell are a repetition
index and not a controlled randomisation, and a single run is not evidence. All com-
parisons are therefore paired within a cell and reported with task-clustered intervals.
A further internal-validity cost is that the component ablation and the second domain
ran on a platform that rebuilds the execution environment periodically; the ablation
batch consequently spans one such boundary. The elapsed gap was under an hour,
and a drift probe run over intervals an order of magnitude longer than that gap found
no evidence of version drift, but we cannot exclude it.

A larger instance of the same threat attaches to the component contrasts. The
three single-component arms were run in a single batch, but the arm that localises
all three documents and the fully English baseline come from earlier batches of this
project; the gap between the run periods is at least a day, and the provider exposes
no immutable model version, so a provider-side change between the periods is not
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excluded. Pairing on task, simulator, user language and repetition removes task and
configuration variance, but it is not a within-session randomisation and cannot remove
drift common to a period. We state the consequence precisely. The existence of a
protective effect for each component is supported; the ordering of the components
should be read as an observation in this configuration rather than as an established
mechanism, and the 1.11pp contrast between localising the tool descriptions alone
and localising all three is the most exposed of the contrasts we report. A same-period
replication with the arm order reversed would settle it, and we did not run one.

Two arms of the second experiment were dropped on the evidence of their pilot
(Section 4.2), which is a design decision made after seeing data, and we record it as
such rather than presenting the final grid as the planned one.

6.3 External validity
The auditing method has a portability boundary that we measured rather than
assumed. We applied the same suite to a second, independently implemented agent
benchmark. The attempt is a negative result: the reference terminal state needed by
the positive control could not be reconstructed from the framework’s recorded API-
call log, so no detection rate could be estimated on its held-out task set, and we
report none. The constraint is contractual rather than incidental — the framework
materialises a reference episode only inside its own run loop — and we state it as the
precondition a framework must meet before this class of auditing can be ported to it.
This bounds Contribution 1 to the implementations we actually evaluated.

All the remaining results come from one agent benchmark with two task domains,
four agents and six simulator models, all served by one provider. The trajectory-
level effect is carried by one agent; the others have a zero base rate in both arms
and cannot show it, so the mechanism’s generality across models is inferred from its
mechanics rather than observed. The second domain was intended to relax this and
did not: the cross-vendor agent collapsed in none of its pilot episodes, so the arm was
dropped and independent-model validation remains open. The cross-lingual setting is
a simulator speaking Chinese against an English tool environment; other language
pairs are untested, and the simulated users are language models rather than human
speakers, which leaves open how much of the effect belongs to the simulator’s language
behaviour and how much to the agent’s. Inference is conditional on the sampled tasks:
the retail results are conditional on the 30 tasks drawn from the benchmark’s test
suite, and the airline results on all 50 of that domain’s tasks.

6.4 Conclusion validity
The primary inference is a task-clustered interval, and the reference distribution is
t(G − 1) with G the number of tasks, which treats tasks as the sampling unit. This
is the right unit for claims about a task suite and the wrong unit for claims about
episodes; the intervals we report are conditional on the tasks sampled and do not
absorb the sampling step. Exact tests are reported only as a cross-check and are not
used to declare an effect resolved. Several of our secondary analyses — permutation,
sign-flip and task-clustered bootstrap variants — do not share a single null hypothesis
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and therefore do not constitute independent lines of evidence; they are reported as
sensitivity analyses of one estimate. Finally, an interval that contains zero is reported
as no detected difference and not as evidence of no difference.

7 Conclusion
An agent evaluation harness is a piece of software, and the score it produces is an
instrument reading. We audited one such instrument and report two findings. Its
test oracle mutated the state it was grading, which inflated the recorded success rate
from 65.5% to 94.3% in our runs and would have done so silently; the mechanism is
a missing restore, the detection is a repeat-scoring or terminal-state check, and the
correction is a replay of the recorded actions rather than a re-run. And the language of
the apparatus is a configuration parameter of the measurement rather than a property
of the model: localising the agent’s own world changes the rate at which trajectories
degenerate, each of the three documents the agent reads carries a protective effect, no
single one of them accounts for the other two, and the effects do not add. The sign of
that effect does not survive a change of task domain. A score table that reports neither
the instrument’s failure rate nor the configuration it was taken under is reporting less
than it appears to.
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archived separately on Zenodo. The software artifact is at https://doi.org/10.5281/
zenodo.23290600 (v1.0.0). It contains the oracle-integrity suite, the fault-injection
battery, the analyses that produce the reported tables and data-derived figures in
this paper, the version-binding manifests, and the small frozen inputs those analyses
read.
Behind those analyses are four frozen archives: the v1.0 main experiment (4,320
episodes) with both the archived and the replay-corrected labels; the S2 release hold-
ing the component ablation (3,240 cells), the cross-domain experiment (1,200 cells)
and the blind-adjudication inputs (212 items); the enhancement round holding the
held-out variant battery, the detector ablations, the power analysis and the cross-
framework portability attempt; and an anonymised copy of the first. They total
232 MB and are archived separately at https://doi.org/10.5281/zenodo.23290703,
together with the data terms they are released under and a checksum file. Each
number in this paper is bound to exactly one of those archive revisions, and the map-
ping from archive to experiment to section, with SHA-256 checksums, is recorded
in the package’s release manifest.
Two things are deliberately not distributed. The second, independently imple-
mented agent framework used for the portability result ships its task data under a
licence that permits redistribution only in encrypted form, so the package carries
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the adapter, the applicability findings and the version fingerprint, and this paper
reports no detection rate for it. The model-served episode records are distributed
as frozen records; they contain outputs of third-party model services and are not
offered under an unconditional open licence.
The code authored for this study is released under the MIT licence. The frozen
records are not covered by that licence and carry their own terms, stated in the
package: the derived results and the per-episode records may be used and redis-
tributed for research with attribution, while large-scale redistribution or commercial
use of the episode records should be requested first, because they contain outputs
of third-party model services.
Note on byte-reproducibility: the analyses are deterministic and recomputable from
the frozen records, but the PDF is not byte-reproducible, because the LATEX engine
writes a build timestamp and a document identifier into every file it produces. The
published PDF should therefore be bound to the released source by a hash of the
source, not of the PDF.

• Code availability. The analysis and experiment code is contained in the archives
above and is also available at https://github.com/JunjieChen0/SimGlot (tag
v1.0.0). Three entry points drive every offline analysis: one for the S2 side, one
for the enhancement side, and one for the v1.0 analyses. The oracle-integrity suite
runs from a single command and needs no network, no credentials and no model;
it audits the benchmark’s own oracle and prints the defect-class × detector matrix
reported in Table 1. The end-to-end analysis is reproducible from the archived
episodes by one further command that neither reads an API key nor opens a net-
work connection, and that refuses to run if a key is present in the environment,
so that a claimed offline reproduction cannot silently become an online one. The
suite’s interface is four operations wide, so it can be pointed at another harness’s
oracle without changing the suite itself.

• Use of large language models. Language models are the experimental material
of this study: they act as the tool-calling agents under test, as the user simulators
that generate the test inputs, as the translator that produced the Chinese task
instructions (with the mechanical fidelity check described in Section 3.3), and as
the independent adjudicator in Section 4.3. The models are specified by name and
version throughout, and the prompts given to the adjudicator and to the translator
are released with the package. Language models were also used to assist in drafting
the manuscript and the analysis code; the author reviewed and is responsible for
all content, analyses and conclusions.
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