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Abstract

A completion evaluator can be wrong because the evidence it receives is incomplete or stale, even when the
task’s outcome criterion is valid. We present a reproducible stress-testing protocol that separates complete-
state truth from exposed evidence and retains success, failure, and unknown judgments. Standard precision,
recall, F1, coverage, and selective error describe both incorrect decisions and successes left unrecognized. The
artifact covers 20 fault families in three emulators, 31 HTTP/SQLite families with retries and crashes, and eight
interventions on 91 externally authored retail tasks. A closure-and-revision gate reduces false admissions but
lowers service recall from 86.7% to 46.7%. We then evaluate bounded additional-evidence requests on 620
paired cases spanning four collection conditions. When collection recovers, full and targeted requests both restore
recall to 100.0%; targeted requests use 135 additional provider reads versus 150 for full recollection. Across all
conditions, targeted requests achieve 83.0% precision and 65.0% recall, while an acquisition-capable baseline
achieves 78.9% and 75.0%. Outages, continuing revision changes, and dishonest or incomplete collection retain
important failure modes. The contribution is an executable evaluation protocol and a measured decision/request
interface, with explicit acquisition costs and trust limits.

1 Introduction

An agent may finish its conversation while its requested effect remains incomplete. A deployment tool can accept
a release whose replicas never become healthy. A refund request can be accepted before settlement. An export
can finish with fewer rows than required. Even when the desired state is present, a duplicate effect or an approval
violation may invalidate the task. A completion decision therefore depends on more than whether the last tool
call returned without an error.

Outcome evaluation itself is well established. For example, tau-bench evaluates interactions against final database
state [S]. Runtime systems also enforce constraints on proposed actions [1]. More recently, EvidenceNet has
studied completion admission using current, source-bound observations in network operations [2]. Evaluator au-
diting is also established: the Agentic Benchmark Checklist and subsequent benchmark audits examine outcome
validity and misleading scores [14] [15] [16]. We focus on a narrower integration question: how do completion
judgments change when evidence is incomplete or stale, and when can a bounded request for additional evidence
recover a useful judgment?

We distinguish agent task-solving performance from completion-assessor reliability. The former asks whether an
agent achieves the goal; the latter asks whether an evaluator’s judgment agrees with task truth given an evidence



view. A benchmark can have a valid outcome criterion while an online integration supplies it with incomplete ex-
ecution records. That boundary deserves explicit tests. Allowing an unknown verdict further requires measuring
usefulness alongside the correctness of issued verdicts.

Our contribution has three parts. First, a reusable adapter protocol separates task execution, complete-state
truth, exposed evidence, and assessor verdicts, with a six-cell scorecard and paired fault interventions. Second,
the released artifact applies this protocol to AgentAction’s unmodified evaluator and observation verifier [9], a
persistent service, and an externally authored retail environment and state evaluator. Third, a bounded request
interface turns an unknown judgment into a specified evidence need, with matched full-recollection and tar-
geted policies, read costs, and persistent-failure controls. The contribution combines a reusable fault protocol,
executable adapters, and measured limits; its component ideas are established.

The original study compares seven mechanism configurations across three emulators. The service study compares
five configurations under actual transaction boundaries, overlapping requests, lost responses, and process crashes.
The external study tests database-outcome replay on a pinned tau-bench retail task set [13]. It does not run
conversational agents or reproduce the benchmark’s full task-success score. All studies retain counterexamples.
Scenario strata and externally authored task IDs describe coverage; repeated parameter values do not supply
independent statistical samples.

An unknown judgment can be accompanied by a request for the missing history, a fresh outcome snapshot, or a
current revision proof. This keeps the original task and truth criterion fixed while giving the collector a concrete
next step. We evaluate one read-only round rather than allowing repeated task actions or an unbounded retry
loop.

The central finding is that increasing evidence integrity does not remove the need to specify what the evidence
covers. A signature can authenticate a partial history. A recent observation can precede a state change. A univer-
sal predicate can confuse historical incompleteness with current failure. These are distinguishable assumptions
that should appear in a completion contract and in its evaluation protocol.

2 Related Work

Evaluator validity and testing. The Agentic Benchmark Checklist separates task validity from outcome valid-
ity and supplies checks for benchmark construction [14]. BenchJack audits reward-hacking opportunities and
iteratively patches benchmark flaws [15]. Bhat et al. compare tool-calling evaluator judgments with expert
assessments and release evaluator-debugging artifacts [16]. Our contribution is narrower than general evaluator
auditing: we hold a state-based criterion fixed and intervene on the evidence supplied to its integration, preserving
unknowns and measuring additional collection. The broader test-oracle literature already studies specifications,
partial oracles, and relations between test executions [18]. Our matched interventions apply that testing perspec-
tive to completion assessors.

Information acquisition. Acquiring missing information at a cost is established in active information acquisi-
tion; EDDI selects observations by expected information gain [17]. Our request policy is a fixed diagnostic rule,
with no learned acquisition model or optimality claim. EvidenceNet also recollects observations after a bounded
repair round [2]. We isolate read-only evidence collection, holding effects and task truth fixed, and compare
targeted requests against full recollection under the same maximum read budget.

Runtime enforcement. AgentSpec specifies triggers, checks, and interventions for LLM-agent actions [1]. Our
experiment studies the downstream assessment of an already executed or attempted task. It does not compare
enforcement effectiveness with AgentSpec, and it introduces no new runtime policy language.

Completion admission. EvidenceNet is the closest completion-assurance architecture [2]. It combines com-
pletion contracts, brokered observations, source binding, network epochs, deterministic conditions, and verifier



assessment. Its evaluation distinguishes admission from external task truth and includes controlled evidence
interventions. We therefore do not claim novelty for completion contracts, independent outcome checks, or
content-only controls. Our evaluation framework examines a separate implementation, explicit unknown out-
comes, absent versus empty streams, and opposing effects of historical and current-state predicates. Its ser-
vice extension isolates history closure and resource-revision checking through ablations and transactional failure
schedules. Revision invalidation is closely related to EvidenceNet’s epoch mechanism; neither that idea nor
signed history commitments is claimed as new. Our contribution is the measured interaction and reproducible
limits in this setting, not superiority to EvidenceNet.

Execution provenance and composition. Proof of Execution connects governed execution to verifiable contract,
effect, history, and replay evidence, subject to explicit cryptographic and deployment assumptions [3]. CONTI-
NUITY studies authenticated security context across component boundaries and evaluates a deterministic fault
suite [4]. Our provenance-misuse control examines one such boundary, but our task is assessment rather than
effect authorization. Neither system is reimplemented in our experiment.

Attestation and evaluation. in-toto supplies a precedent for verifying provenance across a software supply chain
[7]. RATS distinguishes evidence, appraisal policy, and attestation results and discusses freshness mechanisms
[8]. We apply an analogous distinction at the task-assessment level without claiming RATS conformance. Se-
lective classification motivates reporting coverage together with error when a method can abstain [6]. We use
standard precision, recall, and F1 definitions [12] for the success-admission decision and descriptive finite-corpus
risk/coverage measurements. These are not new metrics, and we do not inherit a learned classifier’s statistical
guarantees. The external adapter adds independently authored tasks and grading code, not independent experi-
mental authorship.

3 Problem and Trust Boundaries

3.1 Task truth and exposed evidence

Let C describe a task’s required outcomes, hard constraints, and evidence requirements. Let W be the provider
state and effect history after execution. An independent oracle defines Y(C,W), which is true only if the required
state exists and the execution satisfies the hard constraints. The assessor does not see W directly. It sees an
evidence view E, possibly incomplete or corrupted, and returns S (qualified success), F (observed failure), or U
(indeterminate).

In the emulator and service workflows, success requires the correct domain state, approval, and exactly one side
effect. A replay returning an existing result produces no new side effect. The oracle reads complete emulator
state and does not invoke the production predicate evaluator. A provider observation, by contrast, reports the
latest state of a resource; it does not certify that every historical effect has been included.

The completion decision is distinct from task truth. An unsuccessful job can legitimately receive U when the
available evidence cannot establish its outcome. A successful job can also receive U. Conversely, a positive
decision supported by authenticated input may still be false if the authenticated input omits a relevant effect or
no longer describes the current world.

3.2 Verification and interpretation

We distinguish four assumptions. First, the contract authority defines the intended task correctly. Second, an
ingestion boundary establishes an observation’s issuer, signature, lifetime, and task binding. Third, evidence
producers report relevant state truthfully. Fourth, the evidence view covers the events and state changes needed
by the contract. The experiment explicitly violates each relevant evidence assumption in a labeled scenario rather



than treating them all as signature failures.

The production local evaluator consumes normalized records whose provenance has already been established. It
checks the provenance metadata and canonical payload digest, but it does not independently verify a compact
JWS or enforce the ingress freshness policy. Passing arbitrary caller-created provenance objects directly to it
violates that interface assumption. We include this misuse as a diagnostic control and distinguish it from the
verified-ingress configuration.

Decision and receipt streams are supplied by a trusted harness. Their transport authentication, complete media-
tion, and persistent storage are outside this experiment. Observation signatures use fresh RSA-2048 keys and the
actual production RS256 verification path. The issuer’s public key is returned by an in-process JWKS substitute;
no external service is contacted. A designated trusted-signer-falsehood scenario deliberately violates producer
truthfulness and is an out-of-trust-model control.

3.3 An observability limit

Proposition. Suppose two allowed worlds W+ and W- have opposite oracle labels but expose the same contract
and evidence to a deterministic assessor. Any decisive label on that shared input is wrong for at least one world.

Proof. The assessor receives identical inputs and therefore emits the same label for both worlds. If that label is S,
it is wrong for W-. If itis F, it is wrong for W+. U avoids a false decisive statement. The same argument prevents
a randomized assessor from guaranteeing an error-free decisive answer in both worlds. This is an elementary
indistinguishability observation, not a new general impossibility theorem.

Our missing-observation pairs instantiate the proposition. One world has settled or completed and one has not;
both expose identical contracts, allow decisions, executed receipts, and no outcome observation. The cases show
why replacing every unknown with either success or failure cannot solve the assessment problem.

3.4 Reusable evaluation protocol

An environment adapter exposes four boundaries: a task specification; execution and a complete-state oracle; a
projection from execution into evidence; and an assessor accepting only that task and evidence. The framework
records case ID, task/domain, intervention, trust stratum, oracle truth, method, and S/F/U verdict. The scor-
ing module consumes only truth and verdict. The scoring interface requires an explicit method roster, unique
method/case rows, identical case sets, and consistent truth, scenario and trust metadata. A missing result must be
recorded as U; silently dropping a difficult case or a whole declared method is rejected. This enforces fixed com-
parison denominators at the reusable boundary. Task-solving policies and completion policies remain separate
experimental factors.

For each task, freeze the goal and allowed evidence, execute a positive or negative world, then alter evidence
through a declared intervention. A missing-evidence pair should expose identical inputs from opposite-truth
worlds. Compare methods on matched cases, retain every intervention and exclusion, and report both pooled and
per-family results. Independent state reads establish truth; evaluating the same incomplete view twice does not.
Full state and labels must not cross into the assessor input.

The released FRAMEWORK_PROTOCOL.md defines the common interface, metrics, external selection rule,
trust controls, and replay procedure. Its external protocol was fixed locally before the first experimental replay,
after inspecting the upstream interface; it was not externally preregistered. The contribution is a reproducible
stress-testing procedure instantiated in three settings, rather than a general-purpose agent leaderboard or a claim
of evaluator optimality.



4 Implementation Under Study

AgentAction issues per-job contracts from versioned profiles. The profile fixes required predicates, constraints,
and trusted-observation requirements; typed variables bind job-specific resources and desired values. Contract di-
gests accompany evidence. The evaluator independently reports outcome status, constraint compliance, qualified
success, execution discipline, and an evidence-confidence field [9].

Our profiles select provider-state observations by predicate and compare their fields with the issued variables.
Refund outcomes require the target payment, expected amount, and settled status. Deployment outcomes require
the target service, intended version, and healthy replica count. Export outcomes require the dataset, row count,
approved destination, and redacted status. Constraints require approval on all visible decision events and at
most one visible executed receipt. An idempotent replay is excluded from the execution count. The at-most-one
constraint intentionally depends on history completeness; a final state alone does not prove that constraint.

The hosted observation verifier checks issuer policy, RS256 signature, audience, subject, task and tenant binding,
payload digest, and lifetime. The corpus uses its existing default-compatible age limit, without introducing an
epoch mechanism. Rejected observations are removed before evaluation. Their rejection creates unavailable
support, not a factual assertion that the task failed.

The local evaluator distinguishes an absent source from an explicitly supplied empty array. An absent source
makes its predicate indeterminate. An empty array can satisfy a count upper bound. That behavior is sensible if
an empty array certifies a complete stream containing no events; it is unsafe if an exporter silently substitutes an
empty array for an unavailable stream. The omission experiment makes this representation issue explicit.

The existing gateway can freeze evidence snapshots and final evaluations. Targeted existing tests cover finaliza-
tion, retry idempotency, profile issuance, and profile-scoped rollups. Those tests supply architectural context; this
paper’s repeated local evaluations are not measurements of distributed durability or proof that a frozen snapshot
is complete. Freezing preserves the evidence selected, including any omissions already present.

5 Experimental Method

5.1 Corpus and independent oracle

The original artifact contains 1200 cases: three domains, 20 scenario families, and twenty parameterizations
per domain-scenario combination. Seven configurations produce 8400 primary assessments. The resulting 60
strata are the unit of fault coverage. Identifiers and domain values vary across parameterizations, while each
scenario’s structural fault is fixed. All three domains use independently written imperative state checks, although
the workflow shapes remain deliberately simple.

The refund emulator maintains refund records with payment, amount, settlement, and approval fields. The de-
ployment emulator maintains release records with service, version, healthy replica count, and approval. The
export emulator maintains artifact records with dataset, rows, destination, redaction, and approval. Each oracle
checks the complete corresponding history, including its cardinality. Evidence generation reads selected state
and records, then applies the labeled intervention. Assessment functions receive a projected input with no world
state, scenario name, or oracle label.

The corpus includes 240 oracle-positive and 960 oracle-negative cases. This class mix is designed for diagnosis
and is not intended to resemble deployment prevalence. There are 60 cases per scenario family. Exact counts
are reported without confidence intervals over the parameterizations because these variants are not independent
samples of operational failures. Results are also retained separately by domain and scenario.



5.2 Configurations

Tool maps the final HTTP status to success or failure. Trace requires a visible executed receipt and only allow
decisions; it abstains if either stream is empty or absent. These intentionally weak controls isolate what can be
inferred from transport and execution signals alone. They do not represent the maximum capability of a tracing
product.

Content-any applies the production task predicates after a research adapter normalizes away provenance, digest,
and binding failures. It is an explicitly insecure mechanism ablation, not a recommended ingestion path. Local-
any calls the unchanged local evaluator on records claiming verified provenance. Ingress-any first invokes the
unchanged observation verifier and then the same evaluator.

Ingress-all uses the same components with universal observation predicates. It receives a separately issued
profile and correctly rebound and re-signed evidence; an issued contract is never edited. Ingress-latest uses a
research-only adapter to select the most recent verified observation before evaluating it. A tied latest timestamp
with conflicting values causes abstention. This adapter is not shipped production behavior and assumes the signed
observation time is trustworthy.

The outcome observations in this corpus contain all required state fields together, so selecting a latest record
is unambiguous. The adapter does not implement distributed version reconciliation, partial-field merging, or a
general solution for multiple independent observers. No configuration is advertised as a reproduction of a named
prior system.

5.3 Metrics and repeated execution

We map the production receipt to S when qualified success is true; to F when any required outcome or hard
constraint fails; and to U otherwise. Thus a partial outcome with only missing support is U, while an explicit
violated constraint can justify F despite a missing outcome. We preserve the original receipt dimensions in the
saved assessment records.

For each method, N+ and N- denote oracle-positive and oracle-negative cases. We retain a 2-by-3 confusion
matrix: positive/S, positive/F, positive/U, negative/S, negative/F, and negative/U. False-success rate is negative/S
divided by N-. Explicit false-failure rate is positive/F divided by N+. Coverage is (S + F)/N. Selective error is
(negative/S + positive/F)/(S + F), the error rate among issued verdicts.

For the binary decision to admit success, TP = positive/S, FP = negative/S, and FN = positive/F + positive/U.
Completion precision is TP/(TP + FP); completion recall is TP/N+; F1 is 2TP/(2TP + FP + FN). Positive admis-
sion and completion recall are the same quantity. A positive/U case remains an abstention in the three-outcome
record but is a success not recognized in admission recall. Thus zero explicit false failures does not imply perfect
recall. Unknowns are never removed from the recall denominator or relabeled as factual failures.

Zero denominators produce null, not zero. An always-unknown method on a corpus containing positives has
zero recall and F1, undefined precision and selective error, and zero coverage. We report all measures rather than
choose weights to favor a method after seeing results. F1 does not encode a deployment’s error costs, and pooled
precision depends on the constructed class mix. Fixed policies supply discrete risk/coverage operating points;
they do not constitute a swept confidence-threshold curve or justify an area-under-curve claim.

We ran the entire correctness artifact twice with independently generated keys. Saved cases, normalized as-
sessment outputs, and summaries match byte-for-byte. Source hashes identify the tested production modules
and experiment code. Persisted evidence does not include signing keys or JWS envelopes; reproducing crypto-
graphic verification requires rerunning the artifact with fresh keys. The saved data are research observations, not
third-party cryptographic attestations of the experiment itself.



5.4 Sensitivity and timing

An observation-loss sweep removes observations for a nested subset of parameterizations, identically across clean
and accepted-pending cases. Its five loss levels are zero, one quarter, one half, three quarters, and all observations.
Each level has 120 cases balanced by oracle label. A separate omission sweep exhausts all eight subsets of the
three evidence streams, using both absent and empty representations, over clean and duplicate-visible cases. This
yields 1920 assessments with Ingress-any.

The microbenchmark runs a fixed clean refund case after warm-up, using five sequential blocks per method.
Signed envelopes are prepared before timing. Ingress timing includes the production verifier, a local JWKS
response, JSON decoding, key import, and evaluation; it excludes signing, network, provider execution, model
inference, and durable storage. Hardware and raw samples are saved. Fixed method order and lack of CPU
isolation limit fine-grained comparisons.

6 Results

6.1 Aggregate behavior

Table 1 reports the complete corpus, including the explicitly out-of-model trusted-signer control. These are
fault-suite outcomes, not security guarantees. Ingress-any makes 300 false success claims, compared with 900
for Tool and 600 for Content-any. Its coverage falls to 65.0% because invalid or missing observations often
warrant abstention. It admits 180 of 240 genuinely successful cases; the missing-success family accounts for the
remainder.

Method FS/N- FF/N+ Coverage Sel. error Positive admit
Tool 900/960 07240 100.0% 75.0% 240/240
Trace 840/960 0/240 95.0% 73.7% 240/240
Content-any 600/960 07240 90.0% 55.6% 180/240
Local-any 420/960 0/240 75.0% 46.7% 180/240
Ingress-any 300/960 07240 65.0% 38.5% 180/240
Ingress-all 240/960 60/240 65.0% 38.5% 120/240
Ingress-latest 240/960 0/240 65.0% 30.8% 180/240

Table 1. Exact results on 1200 cases. FS/N- and FF/N+ show false-success and false-failure counts with their
class denominators. Coverage and selective error expose the cost of abstention. All methods see matched task
and evidence content; the universal profile changes observation quantification explicitly.

The verification boundary matters. Local-any rejects the wrong issuer, invalid payload digest, and wrong task
binding, but it accepts forged provenance metadata with an invalid signature and observations whose envelope has
expired. Ingress-any abstains on those additional families after actual verification. This is evidence for correct
composition of the existing components, not evidence that local metadata fields can replace authentication.

Figure 1 exposes every scenario’s outcome. All parameterizations and domains produce the same categorical
pattern within each scenario-method cell. That consistency is useful as a conformance check and also reveals the
corpus’s limited behavioral diversity.

6.2 Valid signatures do not close all evidence gaps

Five families remain false successes under Ingress-any: conflicting observations, a state regression within the
allowed age window, a hidden duplicate receipt, an empty receipt stream, and a lying trusted issuer. Each con-



tributes 60 false successes. The latter is outside the truthful-producer assumption; the history-omission cases

violate completeness, and the temporal cases test how task semantics are expressed.

In the hidden-duplicate case, two effects occur but only one executed receipt is exposed. The provider observation
reports the latest resource state, which is correct in isolation. In the empty-stream case, both receipts are omitted
and represented as an empty list. The count upper bound passes in both cases. Authentication of the state

observation cannot establish the cardinality of a separate history.

The within-TTL regression is also revealing. A truthful successful observation is collected before the world
changes. Its signature and age remain valid when evaluated, but its statement no longer establishes the current
outcome. Clock-based freshness bounds observation age; it does not prove the absence of an intervening state
transition. The epoch approach in EvidenceNet addresses a different freshness assumption [2]. We do not

implement that approach here.
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Figure 1. Scenario-level assessment matrix. S, F, and U indicate success, failure, and abstention. Red S/F cells
disagree with oracle truth; gray cells abstain. Each cell summarizes 60 structurally related cases, not independent

trials.



6.3 Quantifier and temporal-policy tradeoffs

For a success observation followed by an observed regression, existential predicates accept the earlier posi-
tive evidence. Universal predicates reject this mixture. However, universal predicates also reject a legitimate
pending-to-success transition because the earlier negative record remains in the evidence set. Ingress-all there-
fore exchanges 60 false success claims for 60 false failure claims in the corpus; its selective error is unchanged
from Ingress-any.

Ingress-latest resolves both represented transitions correctly, reducing false success to 240 while retaining zero
false failures in this corpus. It still accepts the within-TTL regression when no later observation exists, omitted
histories, and the trusted falsehood. The result supports temporal policy selection for a narrow state model; it
does not establish latest-write-wins as a generally sound completion rule.

6.4 Observation loss and empty streams

The loss sweep reveals an unavoidable information tradeoff. With complete outcome observations, Ingress-any
separates clean and accepted-pending states. As observations are removed, its coverage falls linearly to zero
while it makes no false decisive claims in this balanced subexperiment. Tool remains fully decisive with 50.0%
selective error because the same successful transport response accompanies both labels. At total observation loss,
each positive/negative pair exposes the same assessment input, as in Section 3.3.
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Figure 2. Coverage and selective error as paired outcome observations are removed. Selective error is undefined
at zero coverage and is not plotted there. The sweep characterizes designed information loss, not a natural
missing-data distribution.

The stream sweep shows a distinct representation hazard. When only the receipt source is absent, Ingress-any
abstains on all 120 clean/duplicate cases. When the same source is supplied as an empty array, it instead returns
success on all of them, including 60 duplicate cases. The result is specific to a count upper bound and an exporter
that does not certify completeness. It does not imply that every empty array should be rejected.

Receipt source False success Abstentions Coverage
Absent 0/60 120/120 0.0%
Empty 60/60 0/120 100.0%

Table 2. Receipt-only omission slice of the exhaustive stream sweep. Both representations expose the same
remaining decisions and observations. The complete mask matrix is released with the artifact.



6.5 Evidence confidence and local cost

Every false success from Ingress-any has evidence-confidence equal to one. The implementation’s field counts
determinate predicates and present requirements; it is not a probability that the conclusion is correct. This is
consistent with its arithmetic definition but makes calibration language inappropriate. Any dashboard using the
field should preserve that distinction.

The measured machine was Apple M5 Pro running darwin arm64 and Node v23.11.0. Table 3 reports local
component latency and the actual count of timing samples. These measurements establish that the small fixed
workload can be evaluated locally at modest cost. They do not estimate end-to-end agent latency or compare
fairly with published performance numbers on other hardware and workloads.

Method Median (ms) 95th percentile (ms)
Tool 0.0001 0.0010
Trace 0.0002 0.0003
Content-any 0.0541 0.1103
Local-any 0.0401 0.0728
Ingress-any 0.1273 0.2603
Ingress-all 0.1153 0.1938
Ingress-latest 0.1162 0.1771

Table 3. Local fixed-case microbenchmark in milliseconds. Each method has 1000 measured calls after warm-
up. The very small Tool and Trace measurements include timer and loop overhead. Differences among the three
ingress variants should not be interpreted as stable performance rankings. Raw blocks, input byte counts, and
envelope sizes are available in the artifact.

7 A Conditional Remedy with Persistent-Service Validation

7.1 History closure and a final revision check

The surviving errors motivate two explicit prerequisites for a completion decision. First, the received history
must be complete for the state observation’s boundary. Second, the observation must still describe the resource
at the chosen assessment point. We implement these prerequisites as a research-only wrapper around the same
production verifier and evaluator. No production package or gateway behavior changes.

The trusted broker obtains the resource state, its revision r, and all decision/receipt records from one service
snapshot. It constructs a closure checkpoint containing r, each stream’s count, and a SHA-256 digest of the
complete records sorted by their sequence number. The checkpoint is included in the signed observation payload,
binding it to the contract, task, resource, and observed values. Closure validation requires both streams, exactly
the committed counts, contiguous sequence numbers starting at one, and matching content digests. Arrival order
may vary; missing records, repeated sequence positions, substituted content, and a truncated suffix fail validation.
A supplied empty stream passes only when the authenticated checkpoint also commits to zero records.

For temporal validation, the trusted collector sends a fresh random challenge to the service after evidence col-
lection and retains the expected value independently of the response. The broker authenticates the returned task,
resource, challenge, and current revision h in a separate observation envelope. The gate requires a valid signature
and binding, the retained challenge, and r = h. An old signed response with a different challenge cannot satisfy
this check. The low-level research validator consumes trusted challenge context; allowing an evidence submitter
to choose both proof and expected challenge would invalidate the freshness premise. Wall-clock lifetime checks
still run, but do not substitute for revision equality. The research logical clock is fixed for reproducibility; this
extension tests revision freshness, not deployed clock synchronization.
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All three remedy configurations use the same latest-observation selection as Ingress-latest. Closure enables only
history validation; Revision enables only the final revision check; Closure + revision enables both. Each requires
the checkpoint’s revision metadata. Any enabled prerequisite that is missing, invalid, or inconsistent yields U
before the outcome predicates run. Otherwise, the unchanged evaluator determines S, F, or U from the selected
current-state observation and supplied histories. This conservative ordering may abstain even when part of the
input contains a violation. It is a deliberate availability cost, not a reassignment of U to failure.

Conditional justification. Assume the service and broker are honest, the checkpoint represents the full relevant
history, relevant state/history changes atomically advance a persistent monotonic revision, the signatures and
digests hold, and the contract’s predicates correctly encode task truth. Matching closure commitments establish
that the evaluated histories equal the histories at r. An authenticated, challenge-bound final read with h = r
establishes that no relevant committed change separates that snapshot from the final read. A decisive evaluation
therefore refers to the intended history and state at that point. This is a model-relative argument, not a general
verification theorem: omitted effects, counter rollback, incomplete predicates, or a dishonest collector break its
premises. A later change can invalidate the state after the final read; the gate neither locks the resource nor
atomically authorizes a downstream action.

7.2 Service, schedules, and independent truth

The validation service runs in a separate Python process and accepts actual loopback HTTP requests. Its SQLite
database persists jobs, refund effects, idempotency keys, decision/receipt events, and per-job revisions. Ordinary
mutations use one write transaction for the effect, event, and revision update. A replay records a new receipt but
reuses the existing effect. Evidence reads use one read transaction. SQLite WAL mode permits a reader to see an
earlier committed snapshot while a writer has uncommitted changes [11]. The service uses synchronous FULL
mode; the experiment tests process crashes, not power-loss behavior.

Explicit barriers establish concurrency. For overlapping writes, the first request pauses before commit and the
second request’s arrival is confirmed before releasing the first. For the stale-snapshot schedule, the reader returns
while the duplicate-effect writer remains blocked; that writer then commits before the final revision read. Other
cases close the TCP connection after commit and retry the same key; kill and restart the process after commit; or
kill it while a second effect is uncommitted. The latter checks that state, ledger, and revision roll back together.
These schedules exercise actual service/storage boundaries, although their ordering is controlled rather than
sampled from operational traffic.

A separate read-only Python auditor queries the database directly after the final head read, while writers are
quiescent. Truth requires exactly one correct settled refund and approval of every logged request, including
retries, matching the contract’s universal approval policy. The audit’s revision must match the final head revision.
It does not call the service’s evidence endpoint or the production evaluator. The assessor receives only its contract,
exposed evidence, challenge, and head proof; raw tables, oracle labels, and scenario names are excluded. A
second Python reference implementation checks the saved finite-domain decisions and recounts every metric.
Cryptographic verification itself is rerun through the production JWS implementation. These implementations
are separate code written for this project, not an external organization’s independent evaluation.

The service corpus has 31 scenario families with five amount/identifier variations each: 155 cases and 775 as-
sessments across five methods. It includes benign progression, regression, wrong resources, unapproved and
duplicate effects, stream omissions and substitutions, missing metadata, signature faults, challenge replay, and
the concurrency/restart schedules above. 145 cases preserve the service trust assumptions; 10 controls intention-
ally violate complete mediation or collector honesty. Both strata are retained. The same evidence is supplied to
each method; only enabled safeguards differ. Variations are repeated structural checks, not independent deploy-
ment samples.
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7.3 Results and availability cost

Method FS/N- FF/N+ Coverage Unknown/N Positive admit
Ingress-any 30/70 5/75 89.7% 15/145 65/75
Ingress-latest 25/70 575 89.7% 15/145 65/75
Closure 10/70 5175 69.0% 45/145 50/75
Revision 15/70 0/75 65.5% 50/145 45175
Closure + revision 0/70 0/75 48.3% 75/145 35/75

Table 4. Persistent-service results within the stated service/broker assumptions: 145 cases, including 75 positive
and 70 negative cases per method. The two excluded trust-violation families are reported explicitly below, not
removed from the released corpus. Closure and Revision are ablations of the combined research gate.

Closure eliminates the hidden-duplicate, empty-receipt, and hidden-unapproved-decision false successes, but still
accepts stale success and the snapshot preceding a duplicate commit. It also rejects a stale failing observation
after the task has become successful. Revision prevents those temporal mistakes, but accepts incomplete histories
at the current revision. Their combination produces 0 false successes and 0 false failures in this stratum, while
preserving successful admission for normal completion, lost-response retries, process restarts, crash rollback,
concurrent idempotent requests, reordered records, and observed progression.

The combination’s decisive coverage is only 48.3%: 75/145 inputs are U, and only 35/75 true successes are
admitted. Figure 3 makes that loss of availability visible. Zero observed error alone would be uninformative
for an always-abstaining method; this gate makes 70 correct decisive assessments, but still declines many true
successes when their evidence is unavailable or invalid. Section 9 evaluates whether one bounded request can
restore coverage, including unavailable collection and changes during the read. It holds task effects fixed and
measures acquisition separately from effect repair.

Correct S Correct F Unknown I False S False F
Ingress-latest 65 35 15 _ 5
Closure 50 35 45 - 5
Revision 45 35 50 -
Closure + revision 35 35 75
T T T T T T T
0 20 40 60 80 100 120 140

Cases within the service trust assumptions

Figure 3. Counts of correct, unknown, and incorrect service decisions within the trust assumptions. Each bar
contains the same 145 cases. Counts reflect the deliberately selected fault mix; they are not estimated production
frequencies.

The unmediated-effect control adds a refund without updating the ledger or revision. The dishonest-collector
control signs a settled-state claim when the stored refund remains pending. Every method, including the com-
bined gate, incorrectly admits all 10 such cases. Across the complete service corpus, the combined gate therefore
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has 10/80 false successes, zero false failures, and 51.6% coverage. Authentication and closure validate a trusted
reporting path; they cannot establish that unreported activity or a lying authority does not exist. A separate bound-
ary test also confirms that an earlier valid completion claim does not remain valid after a later effect; obtaining a
new head invalidates its old revision.

7.4 Precision, recall, and selective risk

Method Precision Recall F1 Coverage Sel. error
Ingress-any 61.9% 86.7% 72.2% 90.3% 32.1%
Ingress-latest 65.0% 86.7% 74.3% 90.3% 28.6%
Closure 71.4% 66.7% 69.0% 71.0% 22.7%
Revision 64.3% 60.0% 62.1% 67.7% 23.8%
Closure + revision 77.8% 46.7% 58.3% 51.6% 12.5%

Table 5. Success-admission scorecard on all 155 service cases, including both trust-violation families. Recall
counts positive unknowns as successes not admitted; selective error counts only incorrect S/F verdicts. These
measures describe the selected stress-test mixture.

The combined gate raises precision from 65.0% to 77.8% relative to Ingress-latest, but lowers recall from 86.7%
to 46.7% and F1 from 74.3% to 58.3%. Its 40 unrecognized successes are all U; its zero explicit false failures
therefore coexists with substantial loss of recall. Within the trust assumptions its precision is 100.0% and F1 is
63.6%, while recall remains 46.7%. A high-precision completion policy may be useful where false admission is
costly, but these results do not establish that it is preferable for every application.

40 ~
35 A
| -
~ ngress-any °
g\i 30 A Lo ®
_ | evision Ingress-latest
$ 20 A Closure
2
g 15 - Closure + revision
& 10 -
5 -
0 T T T T T
0 20 40 60 80 100

Decisive coverage (%)

Figure 4. Discrete selective-error/coverage operating points on the complete service corpus. No points are
connected or treated as a learned confidence-threshold curve. The combined gate has the lowest observed error
and the lowest coverage; intermediate policies need not form a monotone frontier. An always-U reference has
zero coverage and undefined selective error, so it has no plotted risk coordinate.
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7.5 Local service cost

Method Gate p50 (ms) Gate p95 (ms) HTTP p50 (ms) HTTP p95 (ms)
Ingress-any 0.1350 0.2227 0.9495 1.7688
Ingress-latest 0.1354 0.1979 0.9439 1.7430
Closure 0.1408 0.2122 0.9525 1.6807
Revision 0.2168 0.3100 1.7983 2.7869
Closure + revision 0.2198 0.3465 1.7983 2.9628

Table 6. Milliseconds per clean service assessment. Each entry uses 200 samples after 20 warm-ups, in five
blocks with rotating method order. Gate measurements use prepared envelopes and exclude signing/HTTP. HTTP
measurements include a fresh SQLite-backed snapshot read, broker construction and signing, and gate evaluation;
revision methods also fetch and authenticate a fresh head. Action execution, process startup, remote JWKS/TLS,
and model inference are excluded.

The service timing environment is Apple M5 Pro, darwin arm64, Node.js v23.11.0, Python 3.13.2, and SQLite
3.49.1. The additional head request and signature verification increase local cost; the measurements do not
establish performance on remote providers, larger histories, contended databases, or multiple resources. History
verification hashes all supplied records, so its work grows with history size. The fixed small task, lack of CPU
isolation, and local transport limit the interpretation of the measured percentiles.

8 External Tasks and an Independently Authored Evaluator

8.1 Scope and selection

We apply the framework to the retail base split of the maintained tau-bench repository, pinned to revision
b7ea9074c1cbad82b30687fecdb5c8425fd6f619 (package 1.0.1) [13]. The original repository directs users to
this updated task set. The adapter executes upstream retail tools and invokes the unchanged EnvironmentEval-
uator.calculate_reward with strict replay. It uses the returned database match, not aggregate reward: natural-
language assertions, dialogue quality, and policy compliance are outside this experiment. Annotated actions are
scripted inputs, not actions generated by an agent under test.

Selection considers all 114 base tasks. A task is eligible when it has a DB criterion, no initial-state setup,
successful state-changing annotated actions, and a final mutating action whose omission changes the resulting
database. The protocol records every excluded ID and reason. This yields 91 tasks and 23 exclusions: ten tasks
lack mutating actions and thirteen return tool errors during scripted replay. Selection depends on executable
outcome distinctions, not on assessor accuracy. The artifact preserves the upstream revision, source/data hashes,
license, dependency versions, selection record, tool results, and database changes.

For each task, tools materialize a goal state, an incomplete state with the final mutating action omitted, and
an extra-effect state with an additional address update through an upstream tool. Truth compares the complete
materialized DB dictionaries. Because the upstream DB criterion checks full-state equality, even an unrelated
extra write makes this particular outcome criterion fail. This is the selected criterion’s semantics, not a universal
definition of business failure.

8.2 [Evidence interventions and findings
Each eligible task receives eight conditions: complete execution; incomplete execution; a visible extra write; a

hidden extra write; a truncated trace of successful execution; absent traces for successful and incomplete execu-
tion; and an extra write bypassing the collector. These yield 728 cases and 2184 assessments. Every selected task
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produces the same scenario-by-method verdict pattern. The 91 tasks therefore broaden executable task coverage,
while the eight interventions determine behavioral coverage; the case count does not represent 728 distinct failure
mechanisms. The assessor receives the task and exposed trace, with no actual-state snapshot, intervention name,
or truth label. The upstream grader reconstructs predicted state by replay and compares it with the state obtained
from the task’s annotated actions. Its result is cached only for identical task/trace inputs.

Upstream replay is compared with a research closure wrapper and an always-U reference. The wrapper checks
the exposed trace’s count and SHA-256 digest against trusted collector metadata, returning U on absence or
mismatch. This is a closure-only integration example: it does not port the service’s signed revision gate, add a
new upstream API, or establish real-time freshness. The unmediated condition intentionally supplies a collector
commitment that also omits the extra write.

Method Precision Recall F1 Coverage Sel. error
Upstream replay 33.3% 33.3% 33.3% 75.0% 50.0%
Replay + closure 50.0% 33.3% 40.0% 50.0% 25.0%
Always unknown undefined 0.0% 0.0% 0.0% undefined

Table 7. Database-outcome assessment on all 728 external cases. Externally authored tasks and grading code
broaden implementation coverage; the intervention design and wrapper remain authored for this study. These are
not official tau-bench scores.

With complete traces, replay correctly distinguishes the three materialized states for every selected task. Hiding
an extra write produces false success, while truncating successful execution produces false failure. Closure turns
both into U when the collector records the full execution, but still falsely accepts every unmediated extra-write
case. The wrapper’s overall precision is 50.0%, recall 33.3%, and F1 40.0%, compared with 33.3%, 33.3%, and
33.3% for replay alone. Within the completeness assumptions the wrapper has no incorrect decisive labels at
42.9% coverage. The always-U reference has no incorrect verdicts but zero recall and coverage.

These interventions violate or remove the complete-trajectory premise of a replay grader. They expose an inte-
gration requirement, not a defect in the upstream evaluator under its intended input assumptions. The external
tasks and evaluator are independently authored; the experiment and its truth comparison are not an independent
organization’s replication. Upstream convenience package initializers that eagerly import optional voice run-
ners are bypassed by the adapter, while the actual task, tool, environment and grader modules run unchanged.
Network connections and dotenv loading are disabled.

9 From Unknown to a Bounded Evidence Request

9.1 Request semantics and adapter boundary

An assessment remains S, F, or U. A separate optional request Q accompanies U and binds the original task,
resource and contract digest to an evidence scope, reason codes and collection budget. It asks for observations
needed to reassess the same task. The request carries no refund instruction, arbitrary URL, new objective, or
permission to weaken a predicate. A trusted requester may execute one round with at most two provider GETs;
it retains the fresh challenge independently and applies the existing verification and revision gate to the response.
Failure leaves U and exhausts the round budget.

The diagnostic policy selects a fresh snapshot plus histories for missing observations, invalid checkpoints or
changed revisions; histories for failed history closure; and a head proof for head-only faults. A history request
retains the authenticated outcome observation and must still satisfy its closure commitment and final revision
check. Unknown diagnostics default to full recollection. The policy sees only the task, exposed evidence and
initial assessment. Complete state, truth, fault names and collection conditions remain outside its input.
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This protocol can sit above an existing contract/evidence evaluator. AgentAction supplies that adapter in this
study; its versioned task contracts, predicate diagnostics and authenticated observation path provide the connec-
tion. The evidence-request object and one-round orchestrator are research code, not a released AgentAction APL
A different evaluator can return its own diagnosis and implement the same request/collect/reassess boundaries.

9.2 Matched acquisition experiment

We cross all 31 service families and five variants with four collection conditions, yielding 620 cases and 3100
assessments. The 124 family/condition strata describe fault coverage. Each policy starts in a separately recre-
ated identical database with identical normalized evidence. An independent auditor confirms unchanged effects,
histories and truth after acquisition. The full EVIDENCE_REQUEST_PROTOCOL.md was fixed locally before
this experiment; it was not externally preregistered.

Latest static and Gate static make no additional reads. Latest refresh requests a full snapshot and head for
every case, then evaluates the latest observation without closure/revision safeguards. Gate full requests the same
material only after U. Gate targeted uses the diagnostic scope only after U. All acquisition policies have a two-
read maximum; their realized reads and trigger rules differ. Gate full isolates the effect of targeted selection,
while Latest refresh tests whether simply collecting fresh evidence suffices. Initial evidence costs are common
and excluded from the incremental counts.

Recovered collection returns fresh, complete evidence without changing provider state. Unavailable collection
stops the service process: the actual request receives connection refusal and no retry follows. Persistent omission
drops the final receipt from each newly delivered history while retaining its authenticated count/digest. A head-
only request leaves existing history intact. Revision race commits a state-preserving write during acquisition,
incrementing the resource revision before the final head read. Thus a fresh version is needed even though task
truth is unchanged. The external writer is harness code outside the read-only executor. Lying-collector responses
remain false, and unmediated effects remain outside the recorded history, in every condition.

9.3 Decision quality and collection cost

Policy Precision Recall F1 Coverage Reads
Latest static 65.0% 86.7% 74.3% 90.3% 0
Gate static 77.8% 46.7% 58.3% 51.6% 0
Latest refresh 78.9% 75.0% 76.9% 75.0% 1085
Gate full 81.8% 60.0% 69.2% 63.7% 525
Gate targeted 83.0% 65.0% 72.9% 66.1% 480

Table 8. Final scorecard across all 620 request-study cases, including trust violations. Reads count additional at-
tempted provider GETs. The four collection conditions have equal constructed weight, not estimated deployment
prevalence. Initial and final six-cell matrices are released for every policy and condition.

Collection Latest refresh Gate full Gate targeted Targeted FS
Recovered 75175 75175 75175 10/80
Unavailable 0/75 35/75 35/75 10/80
Persistent omission 75175 35/75 50/75 10/80
Revision race 751175 35/75 35/75 10/80

Table 9. Correct success admissions out of 75 successful cases per collection condition. Targeted false successes
(FS) use all 80 negative cases as their denominator; its ten false successes in every condition are the retained
mediation/honesty controls. Gate static admits 35/75 positives in every condition.
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When collection recovers, all three acquisition policies reach the same final decisions: all 75 true successes are
recognized, all 70 within-assumption failures are rejected, and all ten trust-violation cases are falsely admitted.
The targeted gate’s whole-condition precision is 88.2%, recall 100.0%, and F1 93.8%. Thus fresh collection
alone explains the decision gain in this condition; the targeted policy’s advantage is lower acquisition cost.

Policy Requests Reads Provider JSON bytes Evidence JSON bytes
Latest refresh 155 310 65690 385570
Gate full 75 150 31915 186465
Gate targeted 75 135 28540 136815

Table 10. Additional acquisition cost in recovered collection (155 cases per policy). Provider JSON bytes mea-
sure successful endpoint responses before broker projection. Evidence JSON bytes measure additional broker-
to-assessor payloads. Counts exclude HTTP headers, JWS envelopes and transport overhead; these are payload
measurements, not wire bandwidth or latency.

Targeted requests use 135 reads versus 150 for full recollection and reduce delivered evidence bytes by 26.6%.
The service only exposes a combined snapshot endpoint: a history request still fetches the entire snapshot at
the broker. Most delivery savings therefore occur between broker and assessor; head-only requests also avoid a
provider snapshot read. This does not establish minimum-cost request selection.

Persistent omission gives a second, more specific benefit. Head-only requests recover 15 successes without
replacing their already usable histories; full recollection replaces those histories with incomplete ones and re-
mains U. Requests for history or complete snapshots cannot cure a channel that keeps dropping receipts. During
unavailability, on-unknown policies retain their initial decisive judgments while requested cases remain U; un-
conditional Latest refresh abstains on every case. During revision races, the gates remain conservative even
though the scripted writer preserves truth, whereas Latest refresh issues accurate within-assumption judgments.
The latter is an explicit cost of revision-based invalidation, not evidence that the writer caused new task failures.

Across the equally weighted conditions, Gate targeted has 83.0% precision and 65.0% recall. Latest refresh
has 78.9% precision and 75.0% recall, with higher F1 (76.9% versus 72.9%). Gate targeted makes no incorrect
decisive judgment in the 580 within-assumption cases, at 63.8% coverage. All 40 out-of-assumption cases remain
false successes. An on-unknown policy cannot request its way out of a mistaken S that never triggers collection.

Decision-cost interpretation. For this finite corpus, define admission loss L = a FP + b FN + ¢ R, where
FN includes positive unknowns, R counts additional reads, and a, b, ¢ are application-supplied nonnegative
costs. Gate targeted has (FP, FN, R) = (40, 105, 480); Latest refresh has (60, 75, 1085). Targeted collection
is preferable under this particular loss exactly when 20a + 605¢ > 30b. With read cost set to zero it requires
false-admission cost to exceed 1.5 times missed-success cost. Other costs, including delay on negative tasks,
require other weights or terms. This algebra exposes a decision boundary rather than assigning favorable weights
or estimating deployment utility.

9.4 Worked example and reuse

Consider the recovered hidden-duplicate case. Two settled refunds exist, but the input includes only one executed
receipt. Latest static returns S. The authenticated checkpoint commits to two receipts, so the gate returns U with
a history-closure diagnosis. It requests the missing history bound to the original contract, plus a fresh head. The
provider returns both receipts; the unchanged gate now returns F because the exactly-one-effect requirement fails.
Both refunds remain in the database: the request improves knowledge without repairing the task.

For one parameter variant this adds two GETs. Gate targeted moves one negative/U cell to negative/F; the
positive-task recall denominator is unchanged. In a recovered missing-head case, the same policy instead requests
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only the current head, moving positive/U to positive/S with one GET and no new refund. If the provider is
unavailable, the final cell remains U. These distinctions are why a request is stored separately from the verdict.

To reuse the artifact, define task truth from complete state, give an assessor only the allowed evidence, apply
declared evidence interventions, then attach truth and case IDs for scoring. Supply a version-1 scoring envelope
containing the complete method roster and one row per method/case, including explicit U rows for unavailable
results. SCORING_GUIDE.md includes a runnable two-case example and the adapter sequence. For request
policies also save the initial verdict, typed request, acquired evidence, final verdict and read costs, while inde-
pendently checking that collection did not change task effects.

10 Implications for Completion Contracts

Specify evidence completeness separately from presence. A source being supplied is not equivalent to a
complete account of that source. A stronger contract could require a provider-issued range, sequence closure,
a count commitment, or a reconciled state query. Such mechanisms must state which effects can bypass the
reporting path. Merely adding another field or signature does not prove coverage.

Specify temporal scope. A predicate can concern a past event, current state, or an interval invariant. Those
meanings require different aggregation. Existential evaluation is reasonable for evidence that an event happened
at least once. A current-state claim needs a valid observation after relevant changes. An interval invariant needs
coverage of the interval; neither selecting the latest sample nor requiring all received samples to pass proves that
coverage.

Make unknown actionable under a bound. A request should name the missing evidence and preserve the
original task binding, collection authority and budget. Existing valid evidence need not be discarded just because
one proof is missing. Measure failed requests, additional reads and both initial/final judgments; an acquisition
policy can trade false admission against delay and missed success.

Preserve abstention. Missing evidence should remain visible in both individual assessments and aggregate
reporting. An unknown case should not disappear from the denominator, be labeled a business failure, or be
counted as successful simply because no violation was recorded. The loss experiment provides matched examples
for all three mistakes.

Keep verification at the boundary. The distinction between Local-any and Ingress-any demonstrates a com-
position obligation. Caller-provided provenance metadata cannot authorize itself. Conversely, an authenticated
issuer’s statement should not be treated as an independently established fact when the issuer’s collection process
or truthfulness lies outside the trust assumptions.

Freeze definitions and evidence without overstating what freezing proves. Versioned profiles make like-
for-like assessment possible, and a frozen snapshot makes a particular assessment repeatable. Neither repairs a
poorly specified goal nor supplies missing events. The artifact isolates these properties instead of treating one
signed final score as evidence of all of them.

11 Limitations and Threats to Validity

This framework is instantiated in deterministic emulators, an author-built HTTP/SQLite service, and an external
retail database-outcome replay study. It contains no customer workloads, LLM-generated trajectories, commer-
cial provider transactions, or multi-host races. The first two settings share simple one-effect goals. The external
study broadens task and implementation provenance but measures scripted DB outcomes, not dialogue success or
model quality. All 91 external tasks share the same verdict pattern under the eight interventions, so this supports
portability across executable tasks, not independent failure diversity. The request study reuses the 31 service
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families under four constructed collection conditions; its 620 cases add controlled acquisition schedules, not 620
independent task designs. Parameter variations check consistency rather than broad generalization.

The same project produced the AgentAction implementation, profiles, intervention scenarios, and research arti-
fact; the external retail tasks, tools and grader come from upstream. The oracle is separated in code and reads
complete state, but it is not an independent organization’s adjudication. The harness and oracle may share con-
ceptual mistakes. The request policy was designed using the existing fault diagnostics; this is a conformance and
ablation study, not a held-out test of learned generalization. The revision-race control preserves truth and does
not estimate how often live updates change business outcomes. Tests check projected input isolation and retain
counterexamples, but external reproduction, additional domains, and naturally occurring agent trajectories would
provide stronger validation.

The corpus intentionally overrepresents failures and includes violated trust assumptions. Pooled false-success
percentages depend on that mix. A different weighting changes the reported percentage without changing any
mechanism. For this reason we release case-level results and the full scenario matrix and make no population-
level claim. An actual deployment’s permitted worlds and completeness guarantees would need separate evalua-
tion.

The AgentAction baseline methods are transparent mechanism controls, not production configurations of tracing
platforms or named research systems. The external study invokes an actual upstream replay grader, but its
closure wrapper is our integration code and the corrupted traces fall outside the grader’s normal completeness
premise. They were selected to isolate evidence capabilities and can be strengthened. The study therefore
cannot demonstrate superiority to EvidenceNet, AgentSpec, CONTINUITY, or Proof of Execution. It also cannot
establish that the listed failure families are novel individually.

Authentic signatures were checked, but key discovery was local and keys were ephemeral. No study measures
TLS, JWKS caching, rotation, revocation, remote issuer availability, or credential compromise. The original
experiment assumes decision/receipt authenticity. The service extension binds their contents through the bro-
ker’s signed closure checkpoint, assuming honest service collection and complete mediation. It does not imple-
ment production durable evidence ingestion. Latest-observation selection trusts timestamps and handles only the
single-observer full-state shape exercised here.

Correctness reruns are deterministic after documented challenge normalization, while timing is not. The original
microbenchmark excludes network, provider, and model costs and uses fixed method order. The service timing
rotates method order and adds local HTTP/storage reads, but still excludes remote providers and models. Neither
isolates the CPU. Numerical timing precision should not be mistaken for portability. The service gate depends on
a monotonic revision across relevant updates and restarts; restoration from backups, resource incarnation changes,
multiple authorities, and distributed atomic admission need additional mechanisms. Request-cost measurements
cover a small fixed workload and exclude wire overhead and latency. The provider cannot selectively return
individual histories, so broker payload reductions must not be read as equivalent provider savings. No optimal
acquisition, multi-round convergence, or production retry policy is established. All claims concern the chosen
assessment point, not eventual success, causal responsibility, or permanent satisfaction.

12 Conclusion

Completion judgments depend on evidence coverage and temporal validity as well as the outcome criterion. The
released protocol makes those dependencies testable with separate state truth, paired interventions and explicit
unknowns. A stricter gate can reduce errors while withholding many correct success judgments. Bounded ev-
idence requests recover those judgments when collection succeeds, and targeted collection can preserve useful
existing evidence while reducing additional reads. The acquisition-capable baseline, persistent failures and trust-
violation controls show where those benefits end. The resulting artifact supports comparison of both completion
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decisions and the evidence requests used to reach them.

Reproducibility and Disclosure

The artifact is in the AgentAction repository under research/completion-assessment [10]. The four result
manifests hash the evaluated source and data, including the unchanged production evaluator, observation verifier,
and pinned upstream retail implementation. The protocols, generators, oracles, tests, normalized case records,
service table exports, row-level decisions, summaries, timings, and manuscript builder are included. Correctness
requires Node.js with TypeScript stripping support and, for the service extension, Python with standard-library
SQLite. The service binds only to loopback and uses temporary databases; no external provider is contacted.
Correctness reruns generate fresh signing keys and challenges. Saved challenges use case-specific placehold-
ers with recomputed head digests, enabling byte comparison but not preserving independently verifiable signed
attestations. External replay uses a separate Python 3.13 environment with pinned dependencies and an unmod-
ified upstream checkout; the standard-library audit verifies saved external results without that installation. Raw
tool traces and database changes against the pinned baseline are included. Request-study records additionally
preserve matched initial inputs, requests, final evidence, before/after database audits, provider responses and in-
cremental byte/read counts. Fresh request challenges are normalized to fixed-width values for exact replay and
size verification. Manuscript rendering uses pinned Python dependencies.

The author is affiliated with AgentAction.dev and has a direct interest in the evaluated project. Al-assisted tooling
was used to inspect code and literature, implement the experimental harness, analyze outputs, and prepare this
manuscript. It is not listed as an author. This work has not undergone independent peer review. All evaluated
records are synthetic and no customer data or production credentials are included.
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