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The problem

Autonomous agents built on large language models increasingly act on the world through the in-
terfaces of operational systems: they read state, form a view, and take an action through a tool. A
growing ‘body of work shows these agents are unreliable at the precise moment of deciding
whether to act at all, and that this is a distinct skill from solving the task. A 2026 benchmark that
pairs cases where acting is correct with cases where abstaining is correct found that even the
strongest models tested performed poorly on the pair, and that the ability to abstain scaled inde-
pendently of the ability to solve the task, so a more capable agent was not thereby a more cau-

tious one (AgentAbstain, 2026). A companion line of work frames the same behaviour as an ex-

plicit action in'the agent’s policy, choosing between answering, abstaining, and acting (Agentic
Abstention, 2026). A counterfactual audit went further and removed an evidence-sufficiency di-
mension from an agent’s triage, and found the agent then systematically overcommitted on items
it could not support, which is direct evidence that the sufficiency judgement is doing real work
(Support-State Triage, 2026). A survey of abstention in large language models describes the

field as young and the behaviour as governed by a conjunction of answerability, confidence and
human-values gates, with a genuine defer state only gestured at rather than built (Wen et al.
2025).
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Whether the action is permitted is one question, and a well-studied one; whether the agent has
adequate evidence to be proposing it at all is a different and earlier one. Most of the deployed

guardrail work answers the first question. This project is about the second.

Approach

| ran the work as design-science research, following the build-and-evaluate paradigm and its es-
tablished scaffolding. The four methodological anchors are the original design science guidelines
(Hevner et al., 2004), the six-activity process model that structures.the build from problem identifi-

cation through demonstration and evaluation to communication (Peffers et al., 2007), the knowl-

edge-contribution and presentation framework that fixes how a design contribution is positioned
and written up (Gregor and Hevner, 2013), and the evaluation framework that warrants an artifi-

cial and summative evaluation rather than a field study (Venable et al., 2016). | added two

methodological sources that speak directly to the discipline this kind of project needs: an analysis
of knowledge-contribution paths in design science, which frames a contribution as a general
method and then its instantiation (Akoka et al., 2023), and an analysis of Australian design-sci-

ence doctoral theses, which found that such projects commonly fail on scoping, on enunciating
their philosophy, and on evaluating what they build (Cater-Steel et al., 2019). That last finding is

why | specified the artefact tightly and held a hard boundary rather than letting the scope drift out-
ward. Design decisions are recorded against these anchors with their basis, so the reasoning is
traceable rather than assumed.

The artefact is specified as one coherent contribution in three connected parts.

The first part is an agent-facing integration surface: what a system-side interface has to expose
before an agent’s evidence position can be assessed at all. The relevant properties are prove-
nance, recency, ordering, acknowledgement, idempotency, and an explicit representation of ab-
sence. This is not invented from nothing; each property has a literature that tells you what it
means and how it can fail. Provenance has a settled vocabulary of why, how and where a datum

came to be (Cheney et al., 2009), and recent provenance models represent supporting and con-

flicting evidence with reliability conditions (Menotti et al., 2025). Ordering has the logical-clock

theory that fixes which precedence is even recoverable from a trace (Hrischuk and Woodside,
2002; Zholtkevych and Zozulia, 2025). Idempotency and acknowledgement have the exactly-once
and end-to-end reliability literature, where exactly-once decomposes into an at-most-once safety
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tive science and forensics establishes that absence is only diagnostic in proportion to how expect-

ed the missing thing was (Hsu et al., 2017; Thompson and Scurich, 2018). That is the formal
reason a serious surface has to distinguish something that was not observed from something ob-
served to be absent, rather than treating both as a null. Two recent agent-side systems show how
much of this is already reachable in practice: a normalised tool contract that augments every tool
response with provenance and idempotency signals (Pan and Hou, 2026), and a database-native

reasoning design that makes provenance and ordering first-class, committed and auditable within

a transaction (Ahmed, 2026). Both stop short of representing recency as an attribute, acknowl-

edgement as receipt semantics, and absence as a first-class primitive, which is precisely where

the surface in this project is aimed.

The second part is a deterministic assessment that takes a proposed action and the agent’s evi-
dence position and resolves to act, defer, or abstain. The important design commitment is where
the determinism sits. The agent stays probabilistic; it reasons however it reasons. The assess-
ment layer over it is deterministic, so the decision to act is auditable and reproducible from a
recorded evidence position rather than being another sample from a model. This propose-then-
certify shape, a stochastic component proposes and a deterministic layer certifies or defers, is it-
self an established pattern, described in operations research as a route to assured autonomy (Dai
et al., 2026) and instantiated in several runtime enforcement systems. The assessment combines
its checks without letting a strong signal on one dimension buy back a missing signal on another,
which is the non-compensatory idea from decision theory, made deterministic here rather than

probabilistic (van de Kaa, 2017; Khraibani et al., 2016). The three-way outcome, rather than a bi-

nary allow or block, has a direct precedent in runtime verification, where a monitor returns true,
false, or inconclusive, and the inconclusive verdict maps naturally onto defer (Hallé and
Villemaire, 2012).

The third part is a failure taxonomy grounded in observed execution traces rather than written in
advance, and it is the headline. The distinctive move is not deriving a taxonomy from traces,
which is now well established, but indexing the failures by the condition of the agent’s evidence

and coupling that index to the gate. | return to how the field made me sharpen that claim below.

The boundary rule, and why it is the hardest part

| held one boundary rule across every design decision, and | treat its erosion as the project’s most
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sive verdicts about the system under test (Salva, 2026); an instrument-control system polls a de-

vice and pronounces on its physical steady state (Zhang et al., 2026). Both are reasonable in
their own settings and both are exactly the kind of external-state verdict this project must not pro-
duce. Keeping the output confined to the agent’s own action, every time the surrounding literature
offered a readiness verdict for free, was a continuous act of discipline rather than a one-time
decision.

How the field narrowed the claim

| did not get to keep the first version of the contribution. Three lines of prior work forced honest
concessions. Deterministic gates placed before an agent action already exist, aimed at capability,
policy, identity, or authority rather than evidence sufficiency: pre-action authorisation (Uchibeke,

2026), runtime rule enforcement (Wang et al., 2026, AgentSpec), execution-authority enforce-

ment (Gill-Lakhowal, 2026), a pre-action legitimacy boundary (Lavi, 2026), and a bounded-au-

tonomy controller with an escalation ladder (Sherry et al., 2026). The framing of evidence sulffi-

ciency and provenance is already named in print, as a review of auditable autonomy
(Theodorakopoulos and Theodoropoulou, 2026), as a survey of evidence tracing and execu-

tion provenance (Wang et al., 2026), and even as a benchmark whose title claims governance-

evidence sufficiency (Solozobov, 2026). And deriving a failure taxonomy from execution traces is

well established: a grounded-theory taxonomy over a large multi-agent trace corpus (Cemri et al.,
2025, NeurlPS), a trajectory-diagnosis taxonomy (Barke et al., 2026), an agent-environment tax-

onomy (Song et al., 2025), and a prospective-reflection taxonomy distilled from historical trajecto-

ries (Wang_et al., 2026, PreFlect). Each of these is indexed to something other than evidence

conditions, to system design, coordination, verification, exploration, exploitation, plan quality, or
failure mechanism, which is what leaves the evidence-condition axis open. | conceded the occu-
pied parts in writing rather than defending them, and re-based the claim onto the joint of evidence-
condition indexing and gate coupling, with two refinements that survived the audit: a deterministic
split between a remediable defer and a terminal abstain, and the not-observed versus observed-
absent primitive on the surface.

Status; stated plainly

This is at the design and pre-registration stage. The implementation and the empirical evaluation
are specified in advance, using synthetic scenarios with constructed ground truth, no field data,
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tion will have to sit inside a real calibration tension that the human-factors literature describes pre-
cisely: reliance that is too high maps to unsafe action and reliance that is too low maps to over-ab-

stention (Lee and See, 2004; Hoff and Bashir, 2015), and explanations alone can worsen overre-

liance unless they prompt genuine verification (Romeo and Conti, 2026). The operational setting

is drawn from real deployments of agents on port-terminal systems, including an LLM dispatching
agent for automated container terminals (PortAgent, 2025) and terminal operating systems

whose documented functionality centres on notification, traceability and timestamping (Hervas-

Peralta et al., 2019), with a case study of record-versus-reality divergence, stale status and mod-

ule-integration failure that motivates why an agent’s evidence position needs to be assessable in

the first place (Gekara and Nguyen, 2020). Those figures are attributed to their sources and are

never asserted as background prevalence.

What it demonstrates

Research design under a real methodology held end to end, formal specification of a decision pro-
cedure with stated properties, a surface grounded in the provenance, ordering, idempotency and
absence literatures rather than asserted, command of a fast-moving and crowded body of related

work, and disciplined scoping held to a firm boundary across the whole design.
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