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Abstract

Current work on securing autonomous Al agents treats identity, delegation, and error correction as separate prob-
lems, addressed by separate standards. This paper argues they are the same problem observed at three different
points in a task’s lifecycle, and that the underlying cause is a single, correctable defect in how task intent is repre-
sented: fields of a task are either explicitly constrained by the user or left open for an agent to decide, and no current
schema distinguishes the two. We show, from primary sources, that the three IETF efforts closest to solving agent
security (Web Bot Auth, built on RFC 9421; OAuth 2.0 Token Exchange, RFC 8693, and emerging token attenuation
drafts) each stop at the boundary the next one would need to cross, and that this boundary is a schema gap rather
than a cryptographic or capability gap. We introduce the Intent Graph, an addressable schema in which every task
field is tagged declared or open, dependency between fields is tracked explicitly, and both authorization revocation
and post-hoc outcome correction operate as the same graph traversal at different times. We describe the full system
architecture, the correction mechanism as a composition of event sourcing, causal dependency scoping, and compen-
sating transactions, and the conditions under which the causal model can and cannot be trusted. We further show
that correction alone is insufficient once a field’s correction window, the interval between an incorrect value being
committed and its consequence becoming unrecoverable, is shorter than the system can detect and respond within,
and extend the schema with a required-declared designation and a process conformance record for exactly this case,
grounding the approach in the established, empirically validated doctrine of process conformance review used in

aviation and surgical safety. We close with the limitations of the approach, stated without qualification.

1 Introduction

An Al agent that books a flight, changes a calendar entry, or
migrates a codebase is executing a task whose specification
was never fully determined by the person who requested it. A
user who says “book me a flight to Dubai on Emirates, win-
dow seat” has fully constrained three things and left an un-
bounded number of others, cabin class, baggage allowance,
refundability, unconstrained. The agent must fill these gaps
to act at all.

This paper’s central claim is that every failure mode cur-
rent agent security work is trying to prevent, an agent exceed-
ing its authority, an agent silently defaulting to the wrong
choice, an outcome that cannot be corrected without redoing
the whole task, traces to this single fact: task intent is cap-
tured at a coarser resolution than execution requires. When
an agent fills an unconstrained field with authority it tech-
nically holds, the result is a security failure, a re-statement
of the confused deputy problem [1]. When it fills the same
kind of gap with a default that turns out wrong, the result is
a correction failure. These are not two problems requiring
two solutions. They are one representational defect with two
failure surfaces.

The examples used to motivate this claim, commerce and
code, are chosen for clarity, not for stakes. For Al systems to

matter at the scale their advocates claim, they must eventu-
ally operate in domains where a wrong decision cannot sim-
ply be corrected afterward, surgery and structural engineer-
ing foremost among them. Section 7 shows why the correc-
tion mechanism this paper otherwise relies on is insufficient
there, and what has to be added.

Section 2 establishes why this defect now matters at in-
ternet scale, using current traffic measurement data. Sec-
tion 3 walks through the three IETF standards efforts closest
to solving agent identity and delegation, quoting their own
charters and drafts to show precisely where each one’s scope
ends. Section 4 introduces the Intent Graph schema. Section
5 describes the full system architecture and the lifecycle of a
single task through it. Section 6 details the correction mech-
anism. Section 7 extends the schema to domains where cor-
rection arrives too late to matter, and grounds this extension
in existing process conformance doctrine from aviation and
surgical safety. Section 8 addresses the causal learning loop
the correction mechanism depends on. Section 9 states the
system’s limitations without hedging. Section 10 discusses
related work and positions this proposal against it.
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Figure 1: Year over year traffic growth by category, 2025, log scale.
Source: HUMAN Security, 2026 State of Al Traffic and Cyberthreat
Benchmark Report.

2 The traffic no current identity system was
built for

Bot detection has historically relied on behavioral and struc-
tural signals that assume a human is not present: absence of
mouse movement, mechanical timing between requests, the
lack of a rendered viewport. This assumption has broken
down. Computer-using agent products, including browser
automation agents from major Al vendors, now read a ren-
dered page and issue real pointer and keyboard events at the
operating system level, rather than calling an API directly
[9].

HUMAN Security’s 2026 State of Al Traffic and Cy-
berthreat Benchmark Report, based on analysis of more than
one quadrillion interactions across its Defense Platform in
2025, found that traffic attributable to Al agents and agen-
tic browsers grew 7,851% year over year, while automated
traffic overall grew 23.51%, against 3.10% growth in human
traffic, a ratio the report describes as automation growing
eight times faster than human traffic [9]. Figure 1 shows
these three growth rates on a common log scale; the disparity
in order of magnitude is the point, not an artifact of the scale
choice.

The same report found that within agentic traffic, activ-
ity is no longer confined to passive browsing. Product and
search pages account for the majority of agentic activity
at 77%, but account pages (8.82%), authentication flows
(4.95%), and checkout and payment flows (2.31%) indicate
agents are now operating inside authenticated sessions and
completing transactions autonomously (Figure 2) [9].

The structural problem this creates is shown in Figure 3.
Traffic can be placed on two axes: whether it is indistinguish-
able from human traffic on the wire, and whether the author-
ity behind it is borrowed from someone else rather than be-
ing the actor’s own. A conventional API client (bottom left)
is neither. A human (bottom right) is indistinguishable from
itself by definition and acts on its own authority. A computer-
using agent occupies the top right, indistinguishable from a
human on the wire, while acting on authority delegated from
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Figure 2: Agentic traffic by page category, 2025. Checkout and
payment flows, while the smallest share, represent autonomous
transaction execution without direct human involvement. Source:
HUMAN Security, 2026 State of Al Traffic and Cyberthreat Bench-
mark Report.
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Figure 3: Traffic taxonomy by wire indistinguishability and author-
ity origin. The agent quadrant is the one no current identity archi-
tecture targets.

someone else. No identity system in production today was
designed for that quadrant, because until recently nothing oc-
cupied it at scale.

This reframes the design question. Detection, asking
whether a given request is automated, was a tractable and
largely solved problem as of roughly a decade ago. It is
not a useful question when the automation is authorized, hu-
man sent, and indistinguishable from the human who sent it.
The question that remains open is who authorized what, and
how far that authorization reaches, which is a delegation and
scope question, not a detection question.

3 Where the current standards stop

Three efforts under active IETF development address pieces
of this question. Each is real, each is being implemented, and
each explicitly bounds its own scope in a way that leaves the
next layer’s problem untouched.



3.1 Layer 1: agent identity is close to solved

Web Bot Auth, chartered as an IETF working group follow-
ing a Birds of a Feather session at IETF 123, builds on RFC
9421, HTTP Message Signatures [2], to let an agent operator
cryptographically sign outbound requests with an Ed25519
key, publish the corresponding public key at a well-known
location, and let any origin verify that a request genuinely
came from the claimed agent [4]. This is a real, deployable
cryptographic proof of agent identity, and major infrastruc-
ture providers have already begun enforcing it at the edge.

The working group’s charter is explicit about what this
does not cover. It states: “This effort will focus on authenti-
cation of the agent; authentication of the end user is out-of-
scope” [4]. The charter separately lists “authenticating the
end user of a participating client or agent” among its out of
scope use cases. This is a deliberate, not accidental, bound-
ary: the working group’s own minutes record a chair stating
plainly that the end user is explicitly out of scope for the ef-
fort [5].

The consequence is precise. A verified Web Bot Auth sig-
nature tells an origin that a request came from, for example,
a specific commercial agent product. It says nothing about
which human’s session authorized the request, whether that
human consented to the specific action being taken, or what
limits they placed on it.

3.2 Layer 2: delegation has a chain, not a consent
record

RFC 8693, OAuth 2.0 Token Exchange, defines a Security
Token Service protocol supporting impersonation and dele-
gation semantics, including a nested act claim that records,
hop by hop, which actor is acting on behalf of which sub-
ject [3]. This is the closest existing standard to a delega-
tion record for agent chains, and current proposals for agent-
specific OAuth flows build directly on it [10].

Two properties limit its usefulness for the present problem.
First, RFC 8693 does not define a mechanism for obtaining
explicit, front channel user consent at the point an agent del-
egation is created; the token exchange endpoint consumes an
already issued input token without specifying its provenance.
Second, the specification’s own Section 4.1 states that nested
act claims are informational only for access control pur-
poses, not a cryptographically verifiable attenuation chain.
A related weakness, termed “delegation chain splicing,” was
raised on the IETF OAuth working group mailing list in
March 2026: because RFC 8693 does not require cross vali-
dation between the subject_token and actor_token
inputs, a compromised intermediary can in principle present
mismatched tokens from different delegation contexts and re-
ceive a token asserting a chain that never actually occurred
[7]. As of this writing the finding remains an open work-
ing group discussion, being routed toward a dedicated draft
rather than a resolved specification change [8]; it is reported
here as an active concern under discussion, not as a formally
adopted working group position.

The chain RFC 8693 produces answers “who delegated to
whom.” It does not answer “did the original subject agree to

Table 1: Coverage by standards layer.

Layer Status Gap

L1, agent Solved None; end user explicitly out of
identity scope by design

(RFC 9421/

Web Bot

Auth)

L2, user Partial Delegation chain recorded;
delegation consent not captured

(RFC 8693)

L3, task Open No standard object distinguishes
scope declared from open task fields
(attenuation

drafts)

L1 Agent identity SOLVED

(RFC 9421 / Web Bot Auth)
L2 User delegation PARTIAL

(RFC 8693)

L3 Task scope | OPEN
(attenuation drafts)

Figure 4: Coverage across the three identified standards layers.

this specific action,” because no consent record travels with
the chain.

3.3 Layer 3: a scope is not a task

Even where a token is correctly scoped, a scope is a
coarser object than a task. An OAuth scope such as
flights:write permits every action the scope’s designer
anticipated a legitimate client might need, checking avail-
ability, holding a seat, completing a purchase, because the
scope has no field for what a specific user, on a specific oc-
casion, actually intended. Emerging work, including draft
-niyikiza-oauth-attenuating-agent-tokens, argues explicitly
that RFC 8693’s nested act claims are informational rather
than a self-verifiable attenuation chain, and that the specifi-
cation defines no token-local mechanism for proving that a
downstream delegation hop’s intent remains consistent with
the original authorization [6]. This is precisely the confused
deputy problem restated for delegation: a deputy holding
broad, ambiently available authority cannot distinguish the
specific purpose for which it was invoked from the full set of
actions that authority would technically permit [1].

3.4 Summary: three layers, two schema gaps

Table 1 and Figure 4 summarize the state of coverage. None
of the two open items are blocked on cryptography, proto-
col design, or engineering effort. They are blocked on the
absence of a shared object that all three layers, and any cor-
rection mechanism built afterward, can reference. This is the
gap this paper’s proposal addresses.



Table 2: Core fields of the IntentNode schema.

Field Purpose

subject User identity, consent timestamp, consent scope

in the user’s own terms

actor Agent identity; signature and transport signals,
satisfying Layer 1

task. Fields the subject explicitly constrained

declared

Fields left for the actor to decide; the locus of
both authorization risk and correction need
Explicit dependency edges between this node
and others

task.open

depends_ on

outcome What actually happened, per field, not as an
unstructured result blob

outcome. Fields where the outcome differs from what the

diverged_ subject declared, computed automatically

from_

declared

corrections  Append only log of correction events, each with

its causal scope, compensations, and preserved
fields

4 The Intent Graph schema

We propose a single addressable object, the IntentNode, ref-
erenced by every layer above and by the correction mecha-
nism introduced in Section 6. Table 2 summarizes its struc-
ture.

The two fields that do the structural work are task . open
and outcome.diverged_from_declared. Every
other field already has a rough analogue somewhere in
the standards reviewed in Section 3. These two do not.
task.open is what makes a later correction legitimate,
a field can only be retroactively changed if it was never
declared, or if the subject is now amending a declaration.
outcome.diverged_from_declared is what makes
an error discoverable automatically rather than requiring the
subject to notice it unaided, for instance by reading a bank
statement.

5 System architecture

Figure 5 shows the full system as one continuous graph, not
as separate modules. Every component reads from or writes
to the IntentNode store.

Admission. Before an IntentNode is created for real, it
passes through Composer, an admission layer that blends de-
clared signals with passive transport signals, IP path, TLS
or JA4 fingerprint, HTTP frame ordering, into a score. De-
clared identity is freely spoofable; transport level signals are
comparatively expensive to fake at scale and form the root
of trust the rest of the graph depends on. This is not an inde-
pendent security feature. Every downstream component, out-
come records, correction events, the causal model trained on
both, is only trustworthy if admission-time identity is trust-
worthy; a compromised admission layer does not just create
a security hole, it poisons every statistical model built on the
graph afterward.

Orchestration. The admitted node is handed to a goal-
directed execution layer, which resolves open fields using

Subject
(declares intent)

declared / open
fields

Composer
(admission layer)
declared + transport

signals -> score

admit

Intent Graph
(shared, permissioned store)
IntentNode records

Orchestration
(goal-directed engine)
resolves open fields,
invokes tools

write outcome

correction event

Outcome capture
diff against
declared fields

better
priors

divergence
« flagged
~

causal scope
model

labeled

observation
— T

Correction
causal scope +
ccompensations

Causal model
(cross-org, learned)

Figure 5: System architecture. The Composer and the causal model
are the only components with independent write authority into the
graph; every other stage passes through them.

whatever priors it has, invokes tools and third party APIs,
and produces a result.

Outcome capture. The result 1is  written
field by field into outcome, and diffed auto-
matically against task.declared to populate

diverged_from_declared.

Correction. Detailed in Section 6.

Causal update. Every completed correction, whether it
succeeded or failed, is written back into a shared causal
model as a labeled observation, described in Section 7.

Figure 6 traces one IntentNode through this architecture
end to end, using the running example introduced in Sec-
tion 1: a user declares destination, carrier, and seat position,
leaves cabin class open, and the agent defaults it incorrectly.

6 The correction mechanism

Retroactive correction is the least standardized part of this
proposal and the part most existing systems have no equiv-
alent for. We describe it precisely because the mechanism,
while composed from known primitives, has not previously
been specified for agent-executed tasks at the field level.

Given a correction request, for example, changing
cabin_class from first to economy after a booking
has completed, the system performs three steps.

1. Causal scoping. Using the causal dependency model
described in Section 7, determine which other outcome
fields are actually downstream of the field being corrected.
For cabin class, this typically includes price and board-



Declaration Admission Orchestration Outcome capture
destination, carrier, Composer verifies Agent books flight, cabin_class = first
window seat declared. transport signature, fills cabin_class Flagged as divergent
Cabin class left open. admits node. with a default. from declared intent.

Causal scoping
<op! Compensation Causal update
Correction equest tected: price refund prce delta (task type, feld,
subject req g group. rebook fare class, effect) written to
cabin_class = economy. unaffected: seat,
preserve seat. shared model.
date, PNR.

Figure 6: Lifecycle of a single IntentNode from declaration through causal update, worked through the flight booking example used through-

out this paper.

ing group; it does not include seat position, travel dates,
or passenger record identifiers. Fields determined not to
be in scope are recorded explicitly as preserved, not
merely left unmodified by omission.

2. Compensation computation. For each in-scope field,
compute the minimal external action required to bring re-
ality into agreement with the corrected value: refunding a
price delta, rebooking a fare class, and so forth.

3. Execution and append. Attempt the compensations
against whatever interface the third party, an airline, a
SaaS vendor, a code repository, exposes for changes
of this kind. Append the outcome of this attempt to
corrections as an immutable event. The original
outcome record is never rewritten, only patched forward,
which yields a complete audit trail as a byproduct rather
than as a separately engineered feature.

None of these three steps is a novel mechanism in isola-
tion. Step three is event sourcing, treating state as an ap-
pend only sequence of events rather than a mutable record.
Step two is a compensating transaction, the pattern used in
distributed systems to undo a partially completed multi-step
action by executing its inverse rather than rolling back a
database transaction. Step one is a scoped causal dependency
graph, which is a direct extension, applied after execution
rather than before it, of the fine grained controllability prin-
ciple articulated for chip design and generative systems by
Huang, who argued that the central unsolved requirement for
agentic systems at every layer of the stack is the ability to
change one precise element and have exactly its dependents
update, rather than regenerating the whole [11]. The domains
differ in an important way: a chip’s dependency structure is
mechanical and known in advance, a compiler can enumerate
exactly what a given net touches. A travel booking’s depen-
dency structure is not mechanical. It must be learned from
observed corrections, which motivates Section 7.

The contribution of this paper is not any one of these three
mechanisms, each is established practice in its own subfield.
The contribution is that composing them on top of an ad-
dressable, field-level intent schema is what makes minimal
diff correction possible for tasks executed by autonomous
agents, a capability no reviewed standard currently provides.

7 Process conformance and the correction
window

The examples used so far understate what is at stake. A
booking system and a code migration tool are useful because
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Figure 7: Correction window across four example fields discussed

in this paper, illustrative and not measured, unlike the data reported

in Figures 1 and 2.

they are simple to reason about, but for Al systems to affect
economic output at meaningful scale, they must eventually
operate inside the industries where decisions are hardest to
reverse: surgery, structural and civil engineering, and other
domains where an incorrect action can cost a life. These are
also precisely the domains where the correction mechanism
described in Section 6 does not help, because correction de-
pends on an interval of time between a wrong decision and its
consequence becoming unrecoverable, and in these domains
that interval can be measured in seconds, or may not exist at
all once an action is taken.

We formalize this interval as the correction window of a
field: the time between an incorrect value being committed
for that field and the point at which its consequence can no
longer be undone or compensated. Cabin class has an ef-
fectively unbounded correction window, it can be changed
indefinitely after booking. A framework choice in a code mi-
gration has a window bounded only by the next deployment.
A material substitution in a structural design has a window
that closes at the point of pour or fabrication. A surgical
instrument approaching an anatomical exclusion zone has a
window measured in the time it takes a monitoring system to
detect the approach and a human to intervene, often seconds.
Figure 7 places these four examples on one illustrative axis.

This reframes the design question raised in Section 6.
Retroactive correction is a valid strategy exactly when a
field’s correction window exceeds the system’s combined de-
tection and response latency. When the window is shorter
than that latency, correction cannot be relied upon as a safety
mechanism, and the system’s obligation shifts from correct-
ing an error after it occurs to preventing the error from occur-
ring at all.

This is not a novel insight within these industries them-
selves. Aviation and healthcare have both formalized, over
decades, a doctrine sometimes called just culture, in which
safety is measured primarily by conformance to a defined



Table 3: Schema extension for domains with a short correction win-

dow.
Field Purpose
task. Fields the system may never default;
required_ unconstrained at execution time means
declared orchestration halts rather than proceeds
process. Append only record of which required fields
conformance_ were verified, by what mechanism, and when;
log reviewed independently of outcome

process, evaluated independently of the outcome achieved,
rather than by outcome alone. The FAA’s compliance phi-
losophy states its objective as identifying the safety issues
underlying a deviation from standards and correcting them,
treating a deviation as reportable and worth investigating re-
gardless of whether it happened to cause harm [15]. Hospital
morbidity and mortality review operates on the same princi-
ple, examining whether care met accepted process standards
independently of the clinical result obtained [16].

The empirical case for taking process conformance this se-
riously, rather than treating it as compliance overhead, is di-
rect rather than inferred. Haynes et al. conducted a prospec-
tive trial of a 19 item surgical safety checklist across eight
hospitals in eight cities, and found that checklist confor-
mance alone, with no change to surgical technique, reduced
inpatient mortality from 1.5% to 0.8% and major complica-
tions from 11.0% to 7.0% [17]. Process conformance did not
merely correlate with better outcomes in this study. It was
the intervention that produced them.

7.1 A required field, and a conformance record rather
than a correction

The schema in Section 4 already distinguishes
task.declared from task.open. We extend
it with a third designation, summarized in Table 3:
task.required_declared, fields the system must
never resolve with an inferred or default value. If a
required-declared field is unconstrained when execution
would otherwise proceed, orchestration must fail closed,
halt and demand explicit verification, rather than fail open
and rely on Section 6 to repair the result afterward. Which
fields belong in this set is not asserted per industry. It
follows from the correction window directly: a field belongs
in task.required_declared precisely when its
correction window is shorter than the system’s detection and
response latency.

The audit artifact this produces is structurally similar to,
but functionally distinct from, the corrections log in Sec-
tion 6. We term it process.conformance_log: an
append only record, in the same event sourced style as
corrections, but populated before or during execution
rather than after, recording which required fields were ver-
ified, by what mechanism, and when. Critically, this record
is reviewed independently of outcome, mirroring the just cul-
ture doctrine directly. A bad outcome reached through a fully
conformant process is not, by itself, a failure of the system.
A good outcome reached through a process that skipped a

required verification is.

7.2 Two worked examples

Surgical assist. A user’s declared intent specifies pro-
cedure type, target anatomical site, incision margins, and
instrument force limits. Exclusion zones around critical
structures, major vasculature, nerve bundles, are marked
required_declared, because a default here has a cor-
rection window measured in the time before contact, not af-
ter. If intraoperative sensor data indicates the instrument is
approaching a declared exclusion boundary, the system halts
and requires explicit human confirmation before proceed-
ing, rather than continuing and relying on Section 6 to log
a compensating action afterward, because no such action ex-
ists once contact occurs. The resulting conformance log, not
the surgical outcome alone, is what a hospital safety review
examines.

Structural engineering. A design and build pipeline’s
declared intent specifies load bearing requirements, mate-
rial grade per structural element, and required safety factors.
Any substitution touching the load path, for instance an au-
tomated procurement step selecting a cheaper beam grade,
is required_declared. The correction window for this
field closes at the point of pour or fabrication; after that point,
correction requires demolition, not a database update. The
system must re-verify any such substitution against the struc-
tural model and produce a signed conformance record before
construction proceeds, which is the direct digital analogue
of the professional engineer’s stamp already required in this
field for exactly this reason.

7.3 What this does and does not solve

We are explicit that this section does not solve the actual
bottleneck to Al operating in these industries. Liability as-
signment when an Al assisted decision contributes to harm,
professional licensing frameworks, and regulatory clearance
processes such as those governing surgical devices, are legal
and institutional problems, not schema design problems. A
conformance log of the kind described here is necessary ev-
idence for any of those institutions to evaluate a claim. It is
not sufficient to resolve any of them. What this section adds
is a concrete, implementable answer to a narrower question
this paper’s schema would otherwise leave open: how an Al
agent’s decisions could be audited at all, by the same stan-
dard these industries already hold human practitioners to, in
a domain where the correction mechanism in Section 6 pro-
vides no safety net.

8 The causal learning loop

Causal scoping in Section 6 requires knowing, in general
and in advance of any specific correction, that cabin class
does not affect seat assignment for a given carrier’s booking
system. A single organization sees a limited volume of cor-
rected task outcomes for any given task type, insufficient to
learn this reliably in a useful timeframe. A shared graph, in
which independent, non colluding organizations’ Composer



instances each contribute admitted, outcome tagged, and cor-
rected IntentNodes to the same permissioned store, accumu-
lates the relevant observations far faster, because the causal
structure of a task type such as book_flight is shared
across every organization that books flights, while any single
organization’s correction volume is not.

Each completed correction, successful or not, is a labeled
training example of the form (task type, field changed, fields
actually observed to change with it). Accumulated across
the shared graph, this produces two distinct outputs. First,
a better prior before execution: if the causal model has ob-
served that a given task type’s open field produces a correc-
tion request at a known rate, the orchestration layer can be
instructed to surface the ambiguity to the subject before act-
ing rather than defaulting silently. Second, a faster and more
confident causal scope at correction time, since the scope in
Section 6, Step 1 is drawn from an empirically supported
model rather than guessed.

This is reinforcement learning in a precise, not metaphori-
cal, sense: the policy is the choice made for an open field, the
reward signal is whether that choice required a correction,
and the causal graph performs credit assignment between a
field level decision and its downstream consequences. It re-
quires no simulated trials, since every real correction event
in production is itself a training example.

Cold start is a genuine limitation, not a rounding error.
A task type or contributing organization new to the graph has
no correction history. Until sufficient observations accumu-
late, causal scope cannot be trusted, and the system must fall
back to the coarse behavior it exists to avoid, treating the
entire task, rather than the individual field, as the unit of cor-
rection. This should be stated plainly to any evaluator of the
approach rather than smoothed over in presentation.

9 Limitations

We state the following without qualification, because a sys-
tem whose limitations are not stated as clearly as its capabil-
ities is not evaluable.

1. Third party cooperation is a hard external depen-
dency. The correction mechanism can construct a prov-
ably minimal compensation plan. It cannot compel a third
party, an airline, a SaaS vendor, to execute it. The guar-
antee is bounded to the plan’s correctness, not to its real
world completion.

2. The causal dependency model’s reliability is domain
dependent. For code, where dependency is mechanically
derivable from an import or call graph, the model is close
to exact. For commerce and identity domains, it is statisti-
cal, inferred from observed corrections, and carries a real,
non zero error rate that shrinks slowly with data volume
rather than becoming exact.

3. Cold start reproduces the original failure mode. For
any new task type or newly contributing organization, un-
til sufficient corrected outcomes accumulate, the system

cannot offer field level correction and must fall back to
coarse, whole task correction.

4. The shared graph and the public aggregate view are

in tension. A cross organizational causal model requires
broad, trustworthy contribution; any aggregate or public
projection of the same graph, useful for showing builders
what intents are being expressed at internet scale, requires
strict controls on what is exposed outside the contribut-
ing organization’s boundary. The boundary between these
two uses of the same underlying data has not been de-
signed in this paper and is an open problem.

5. This is a protocol proposal, not a deployed system. The
architecture in Section 5 has not been implemented at pro-
duction scale. Claims in this paper about causal model ac-
curacy and correction latency are architectural, not mea-
sured.

6. The required-declared extension in Section 7 produces
evidence, not institutional authority. A conformance
log is necessary material for a liability, licensing, or reg-
ulatory review in a high-consequence domain. It does not
itself constitute clearance, certification, or legal protec-
tion, and building it does not shorten the institutional path
to deploying an agent in surgery or civil engineering.

10 Related work and positioning

The confused deputy problem, as originally formulated by
Hardy, concerns a deputy program that cannot distinguish
which of its ambiently held authorities is relevant to a given
caller’s request [1]. Recent work applies this framing directly
to autonomous Al agents holding broad standing credentials
across email, calendar, infrastructure, and code repositories
[12], which is the security framing this paper adopts in Sec-
tion 1 and extends with the correction framing in Section 6.

Work on capability based delegation, including macaroon
style attenuable tokens and holder side scope narrowing, ad-
dresses part of Layer 3’s gap by letting a token holder nar-
row a grant without a round trip to an authorization server.
Comparative analysis of OAuth 2.1 against capability based
and macaroon based delegation notes that OAuth provides no
holder side scope attenuation, only the authorization server
can narrow scope at issuance time, and that OAuth tokens
are opaque to intermediaries in a way that loses record of
the original authorization chain [13]. The Intent Graph’s
task.open versus task.declared splitis complemen-
tary to this direction: attenuation narrows what a token per-
mits, while the declared and open split records why a nar-
rower or wider grant was appropriate in the first place, which
attenuation mechanisms alone do not capture.

Independent proposals for delegation provenance records,
carrying an append only chain of delegation history that can
be verified offline, address part of Layer 2’s consent gap
without requiring a reachable authorization server at verifica-
tion time [14]. These are compatible with, rather than com-
peting against, the architecture in Section 5; a provenance



record of this kind is a natural candidate implementation for
the subject and actor fields of the IntentNode schema.

11 Conclusion

Identity, delegation, and correction for autonomous agents
are usually treated as three problems because they surface as
three different kinds of failure: a security incident, an unau-
dited grant of authority, and a wrong outcome nobody can fix
without redoing everything. This paper has argued they share
one cause, task intent expressed at a coarser resolution than
execution requires, and shown that the standards closest to
solving agent security each stop exactly at the boundary the
next one needs to cross, not because the remaining work is
hard cryptography, but because no shared, field addressable
object exists for any of them to write into. The Intent Graph
is a proposal for that object. Getting authorization right pre-
vents an agent from doing what it should never have been
allowed to do. It does not, by itself, fix what happens when
an agent acts entirely within its authority and still gets some-
thing wrong. The same schema that governs the first prob-
lem, we have argued, governs the second, because they were
never two problems to begin with. Section 7 extends this one
step further: in domains where the correction window closes
before a mistake can be caught, the same declared and open
distinction becomes the mechanism for proving, in advance
and independently of outcome, that a required step was not
skipped, which is the only form this system’s guarantee can
take once fixing a mistake afterward has been ruled out by
physics rather than by policy.
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