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Abstract

Language-model agents commonly receive a complete instruction, plan or generate a result, and then
optionally critique it. This design can leave a gap between understanding a request and reliably satisfying
every constraint, particularly when requirements are numerous, late-arriving, or mutually dependent. We
propose Prefix-Conditioned Execution and Cumulative Audit (PECA), a control-loop design in which
an agent incrementally interprets a prompt, updates a traceable ledger of active requirements, executes
reversible microtasks when sufficient semantic context exists, and audits the working artifact against the
entire interpreted prefix after each meaningful step. Later text can revise earlier interpretations, and
externally checkable tests should be preferred over self-approval. The proposal is related to, but distinct
from, iterative self-refinement, tool-interactive critique, reason-and-act agents, and process verification:
its defining unit is the evolving instruction prefix coupled to changes in a persistent artifact. We make
no empirical performance claim. Instead, we specify falsifiable hypotheses, baselines, ablations, outcome
measures, and safeguards for a controlled evaluation. The central question is whether prefix-conditioned
execution and cumulative audit improve requirement satisfaction enough to justify their added inference
and tool costs, and under what conditions they fail.

1. Motivation

A prompt is not merely a goal label. It is a sequence
of requirements whose meaning becomes clearer as
clauses, exceptions, examples, and constraints ar-
rive. A system that reads the whole prompt and
produces one polished answer may satisfy its most
salient request while omitting a less salient restric-
tion. A final self-critique can catch some omissions,
but it occurs after the artifact has already been
shaped around an initial interpretation.

Consider: “Draft a launch announcement. Make
it enthusiastic. Do not claim the product is available
yet. Say early access opens next month. Keep it
under 60 words.” An appealing draft can still fail
by implying current availability, missing the early-
access date, or exceeding the word limit. The issue
is not only whether the model can understand the
final prompt; it is how that understanding controls
work while the artifact is being built.

We propose a simple design principle: make incre-
mental interpretation and cumulative verification
part of the execution controller, rather than relying
exclusively on a single end-goal representation and
a final review. Each new meaningful instruction
unit updates a live requirement model. The agent
takes a small, auditable action, tests the current
artifact against all requirements understood so far,
and repairs it before proceeding. This can expose
omissions earlier and maintain traceability from
instruction to implementation.

This is a systems hypothesis, not a claim that
decomposition alone eliminates reward hacking. A

verifier can be wrong, the executor and reviewer
can share a blind spot, and excessive intermedi-
ate work can waste resources or create regressions.
The purpose of this paper is to define a testable
architecture and identify evidence needed to assess
it.

2. Relation to prior work

PECA should be viewed in the context of estab-
lished work on acting, reflection, critique, and step-
level evaluation—not as a replacement for, or proof
of superiority over, those methods.

Interleaved reasoning and action. ReAct in-
terleaves model-generated reasoning and actions, us-
ing environment observations to update subsequent
behavior [1]. PECA shares the execution-feedback
loop but makes progress through the instruction
prefix and a requirement ledger explicit control in-
puts. ReAct does not, by itself, require an audit of
the current artifact against every active instruction
after each step.

Iterative self-refinement and agent reflec-
tion. Self-Refine generates a candidate, obtains
self-feedback, and revises it iteratively [2]. Reflexion
uses verbal feedback and episodic memory to im-
prove later attempts [3]. These approaches motivate
deliberate feedback loops. PECA instead specifies
when the loop is triggered: after a new meaning-
ful portion of the instruction becomes actionable,
while maintaining a cumulative, source-linked set
of requirements and a persistent work product.



Tool-based critique and process verifica-
tion. CRITIC uses external tools to critique and
progressively amend model outputs [4]. Process-
reward work evaluates intermediate steps rather
than relying only on final outcomes [5], while So-
cratic Self-Refine uses verifiable sub-question/sub-
answer pairs and targeted re-solving [6]. Sev-
eral 2026 preprints make the overlap more direct.
Certificate-Gated Prefix Acceptance uses a verifier
to gate proposed prefixes in hard-constrained se-
quential decision problems [7]; BRA-Audit allocates
audits using cumulative exposure in multi-agent sys-
tems [8]; and recent agent-evaluation work inspects
execution trajectories and the earliest consequential
failure [9]. These are adjacent to PECA’s use of pre-
fix state and intermediate auditing. The distinction
proposed here is narrower: the controller’s progress
variable is the evolving natural-language instruc-
tion prefix, reconciled into a provenance-bearing
requirement ledger that governs changes to a persis-
tent task artifact. Whether that distinction yields
useful behavior beyond prior controller designs is
an open empirical question, not a novelty claim.

3. Proposed architecture

We call the design Prefix-Conditioned Execu-
tion and Cumulative Audit (PECA). The
name denotes a controller pattern, not a trained
model or a claim of a new base-model capability.
Let a prompt be segmented into meaningful units
u1,...,U,. These units may be clauses, sentences,
list items, code requirements, or other semantic
chunks. They are not necessarily individual char-
acters or tokens. At step ¢, the system main-
tains (1) an interpretation of the observed prefix
pi = (u1,...,u;), (2) an active requirement ledger
R;, (3) a persistent artifact or environment state
Si, and (4) evidence from audits and tools.
The loop has five stages:

1. Update interpretation. Incorporate the next
unit, including its effects on earlier text. Identify
ambiguity, negation, exceptions, dependencies,
and conflicts.

2. Reconcile requirements. Update a ledger
whose entries include a requirement, its source
span, status (active, superseded, conflicting, or
unresolved), dependencies, and a proposed veri-
fication method.

3. Choose a meaningful microtask. Select a
reversible action that advances the artifact only
when enough context exists. If the unit is incom-
plete or changes meaning but is not yet action-
able, update state without forcing an implemen-
tation step.

4. Execute and audit. Perform the action in
a sandbox or other appropriate environment.
Check the resulting artifact against all active

requirements in R;, not only the newest one.
Prefer executable tests, schema checks, retrieved
evidence, or external tools when they are avail-
able.

5. Repair and checkpoint. Correct detected
failures, rerun affected tests, record evidence,
and checkpoint the accepted state. If a new
unit changes earlier interpretation, revisit depen-
dent work and roll back unsafe or inconsistent
changes.

A compact formulation is:

R; = Reconcile(R;_1, u;),

S; = Execute(S;_1, a;),

Here a; may be a no-op when the new text is not
yet actionable. Reconcile is not a simple append
operation: later clauses can qualify, override, or
contradict earlier interpretations. The active ledger
must retain provenance so a reviewer can identify
which part of the prompt motivated each obligation
and which evidence supports its status.

3.1. Why not execute every character?

Literal character-by-character execution is a delib-
erately poor default. Meaning is compositional:
“make it red” and “do not make it red” share most
characters but express different constraints. Acting
too early can encode a provisional interpretation
into the artifact and cause costly rework. PECA
therefore separates incremental input consumption
from execution granularity. The controller may
read characters or tokens, but should execute at
semantic boundaries and defer irreversible actions
until the instruction is sufficiently resolved.

3.2. Artifact state and side effects

The loop assumes persistent work state. For text,
this may be a draft and requirement ledger; for code,
a working tree and tests; for a browser agent, a pro-
posed action queue and observed page state. Inter-
mediate changes should be reversible where possible.
External side effects—sending a message, purchas-
ing an item, deleting data, deploying code—require
a separate commit gate and any authorization de-
manded by the environment. A failed audit should
lead to repair or explicit unresolved status, not a
claim of success.

4. Hypotheses and evaluation plan

The central hypothesis is that, under a fixed re-
source budget, PECA increases satisfaction of ex-
plicit requirements and reduces severe constraint
violations on tasks where instructions accumulate
or interact. This has not yet been demonstrated.

S; = Repair(S;, Audit(S;, R;)).



The alternative is that additional audits merely in-
crease cost, induce over-editing, or give little benefit
over a strong final-pass reviewer.

4.1. Baselines and ablations

A controlled study should compare the same base
model, tools, sampling settings, and task instances
across:

e B0O: Direct execution. Interpret the full
prompt and produce the artifact, without a ded-
icated audit.

e B1: Final-pass review. Produce the artifact
from the full prompt, then run one explicit re-
quirement audit and repair pass.

e B2: PECA. Incremental semantic-prefix up-
dates, persistent requirement ledger, execution,
cumulative audit, and repair.

« B3: PECA without cumulative audit. Re-
tain prefix processing and execution but remove
the after-step audit to isolate the audit loop’s
contribution.

¢ B4: Naive fine-grained execution. Trigger
work at very small text units without semantic
deferral, to test whether the boundary policy
matters.

Budgets should be reported in two ways: equal-
budget comparisons (tokens, tool calls, or wall-clock
limits matched as closely as possible) and uncon-
strained quality comparisons. Otherwise, PECA
could appear better simply because it spent more
inference-time compute. A proposed first study
is 200 prompts stratified across writing, schedul-
ing, structured data, code modification, multi-step
tool use, and constraint-heavy planning, with three
independent runs per condition. This is a design
recommendation, not a completed experiment.

4.2. Outcomes and controls

The primary outcome should be requirement satis-
faction: the proportion of prompt-derived require-
ments passed by blind evaluators or determinis-
tic checks. Also report (i) critical-violation rate,
(ii) omission and contradiction rates, (iii) detected
failures repaired successfully, (iv) regressions intro-
duced by repairs, (v) unresolved ambiguity rate,
(vi) tokens, tool calls, latency, and cost. For coding
tasks, unit/integration tests and diffs can supply ob-
jective signals. For writing tasks, evaluators should
use a predefined checklist with source-span trace-
ability; model-as-judge scores alone are insufficient.

Randomize task order, preserve identical task in-
puts, use blinded evaluation, publish prompts and
scoring rubrics, report all failures, and hold out task
templates from development. Human evaluation
should be sampled and reliability reported. Include
adversarial cases with negation, late constraints,
superseding instructions, conflicting requirements,

and instructions that appear easy to satisfy super-
ficially. Compare the full system to ablations to
attribute any gains to specific components.

5. Failure modes and safeguards

Correlated errors. An executor may also approve
its own mistaken interpretation. Where possible,
use independent verifiers, deterministic tests, typed
schemas, or external evidence. Record uncertainty
rather than silently passing a requirement.

Reward hacking at microtask scale. Local
checks may reward cosmetic progress while overall
task quality declines. The ledger and final audit
must cover both individual requirements and inter-
actions between them. Use held-out evaluators and
test for gaming.

Premature commitment. Early action before
a clause is complete can harden a wrong interpre-
tation. Execute only at meaningful boundaries,
maintain speculative changes separately, and make
rollback cheap.

Constraint accumulation and contradic-
tions. Not every instruction can be satisfied si-
multaneously. The system must identify conflict,
preserve provenance, and ask for clarification or re-
port the conflict rather than inventing a resolution.
Superseded requirements should remain in the trace
for auditability.

Cost and latency. An audit after every tiny
unit can be expensive. A practical controller
should batch units until a semantic boundary, use
lightweight deterministic checks for simple require-
ments, and invoke stronger review where risk or
ambiguity is high. The threshold policy itself needs
evaluation.

Safety and authorization. Incremental execu-
tion increases the number of action opportunities,
which can also increase risk. Irreversible actions
should be staged behind permission checks and ex-
plicit commit gates. This paper does not propose
weakening policy constraints or bypassing human
oversight.

6. Limitations and scope

PECA is a testable systems proposal rather than
a finished algorithm. We provide no new bench-
mark results, no measured performance improve-
ment, and no evidence that it prevents reward hack-
ing. The architecture may overlap with existing
agent-controller implementations not identified in
this brief literature review. Its claimed distinction
is the explicit coupling of (a) instruction-prefix evo-
lution, (b) a provenance-bearing active requirement
ledger, (c) incremental artifact-changing actions,
and (d) cumulative audits after each meaningful
action. The brief literature review already identifies



adjacent 2026 work on verifier-gated prefixes and
budgeted audit placement; a broader prior-art re-
view and implementation comparison are necessary
before claiming novelty.

The method may be most useful for work prod-
ucts with enumerable constraints and observable
intermediate state. It may be less useful for open-
ended creative tasks, problems requiring a global
plan before any safe action can be taken, or tasks
where verification is subjective and unreliable. Eval-
uations should report both benefits and regressions
rather than assuming that more steps imply better
alignment.

7. Conclusion

We propose PECA: interpret the prompt progres-
sively, reconcile a traceable requirement ledger, ex-
ecute only meaningful and preferably reversible mi-
crotasks, and audit the accumulated artifact against
the full understood prefix after each step. The
proposal shifts verification from an optional final
phase into the agent’s execution controller. Its
potential value lies in earlier omission detection
and evidence-linked correction, not in the claim
that microtasks inherently eliminate reward hack-
ing. The decisive next step is a budget-controlled,
blind, ablation-based evaluation against direct gen-
eration and strong final-pass review.

Drafting and reproducibility note

This manuscript is a position-paper draft prepared
with language-model assistance. It contains a pro-
posed architecture and evaluation protocol, not
completed empirical research. Before submission,
the author should verify every citation, conduct a
broader prior-art review, revise the argument in
their own voice, and disclose assistance according
to the chosen venue’s policies. No benchmark scores
are reported as experimental results.
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