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Abstract
Pre-submission hardening of human-authored La-
TeX computer science papers differs from draft-
ing assistance because it requires adversarial
whole-paper review, explicit no-fix outcomes, and
bounded artifact-safe revision. Existing writing
assistants, critique generators, and judge-centered
loops lack durable issue identity across rounds,
deterministic routing from critique to adjudica-
tion, and manuscript control that can reject invalid
concerns or defer author-dependent ones. We
present PaperJury, a closed-loop review-verdict-
revise-verify system built on a deterministic-
versus-semantic split: deterministic orchestration
manages decomposition, a frozen claim spine,
a durable ledger, routing, stopping, and exact-
once patch application, while semantic agents
are limited to bounded review, judgment, and re-
pair. PaperJury combines bounded holistic review,
contestability-based routing, a due-process trial,
and risk-proportional guard chains for anchor-
bounded edits, yielding terminal outcomes of
invalid-drop, valid-fixable, and author-required.
In a two-arm expert-review evaluation on held-
out Vision, natural language processing, and ma-
chine learning papers against four baselines, we
assess issue quality, verdict and routing quality,
edit safety, convergence behavior, and cost, sup-
porting the thesis that load-bearing safety and
completion logic should reside in deterministic
orchestration rather than model discretion.

1. Introduction
Pre-submission hardening for computer science manuscripts
is a distinct stage of scientific communication: many conse-
quential weaknesses emerge only under adversarial scrutiny,
yet current AI support largely targets drafting, revision, and
feedback rather than controlled whole-paper review. Aca-
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demic revision assistants such as XtraGPT [1], focused feed-
back systems such as SWIF2T [2], and structured grammar-
and-style checking workflows built around iterative, author-
controlled revision [3] demonstrate the practical value of
language-model support for scientific writing, but they do
not directly provide a governed pre-submission review pro-
cess. This setting must also manage a precision-recall-cost
trilemma: expanding issue generation may improve recall,
but it also raises token cost, adjudication burden, and the
risk of unnecessary or unsafe edits.

Existing approaches leave this setting under-specified in sev-
eral task-level respects. Revision-oriented assistants such as
XtraGPT [1] are not designed for explicit no-fix outcomes
such as rejecting invalid critiques or deferring author-intent-
sensitive cases. Feedback systems such as SWIF2T [2]
do not directly provide durable issue identity, cross-round
state, or terminal per-issue outcomes in a closed-loop re-
view system. LLM-as-a-Judge setups [4] may be unreli-
able as the sole authority for contentious review decisions
because their judgments can vary with prompting or pre-
sentation, and recent evidence also finds persistent uncer-
tainty and aspect-specific failure modes in automated review
and LLM-as-a-judge systems, reinforcing the need to avoid
treating a single model judgment as a final authority [5]
[6] [7]. Courtroom-style deliberation frameworks such as
PROClaim [8] contribute useful adversarial role structure,
but they do not directly provide deterministic routing, ex-
act terminal verdict computation, or end-to-end manuscript
revision control for whole-paper LaTeX editing. Constraint-
guided workflow architectures such as ATLAS [9] support
structured orchestration and validation, but do not directly
address bounded holistic review, frozen claim spine commit-
ments, or artifact-safe LaTeX modification in a multi-round
pre-submission pipeline.

We propose PaperJury, a closed-loop pre-submission re-
view system for LaTeX computer science papers built on a
deterministic-versus-semantic split. Deterministic orches-
tration manages decomposition, the frozen claim spine, the
durable ledger, routing, stopping, and exact-once patch ap-
plication, while semantic agents are limited to bounded
review, judgment, and repair. PaperJury performs bounded
holistic review, merges candidate issues into a durable
ledger, labels contestability, and routes only contestable
substantive-major issues into a due-process trial with whole-
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paper defense and a decorrelated local-context jury. It re-
turns one of three terminal outcomes—invalid-drop, valid-
fixable, or author-required—and applies risk-proportional
revision through anchor-bounded edits and guard chains,
with loop termination decided by a ledger-query predicate
rather than model self-assessment.

We evaluate PaperJury through expert-based analysis of
whole-paper review and revision behavior against forward-
only rewriting, critique-only review, judge-centered loops,
an unbounded critique generator, and ablations of routing,
adjudication, and edit guards. The results suggest that com-
bining bounded holistic review, deterministic contestabil-
ity routing, due-process adjudication, and risk-proportional
patch validation improves issue handling while maintaining
controlled manuscript editing. Figure 1 summarizes the
review-verdict-revise-verify pipeline.

Our contributions are threefold. First, we introduce a closed-
loop pre-submission review architecture that separates de-
terministic orchestration from schema-validated semantic
agents and grounds issue handling in a durable ledger;
unlike XtraGPT [1] and SWIF2T [2], it supports explicit
invalid-drop and author-required outcomes. Second, we
present a due-process adjudication framework that bounds
issue generation, routes only contestable substantive-major
issues to two-sided trial, and returns invalid-drop, valid-
fixable, or author-required; unlike a single semantic judge
as in DeepReview [10] or courtroom-style debate alone as in
PROClaim [8], it couples adversarial deliberation to deter-
ministic routing and code-level verdict resolution. Third, we
develop a risk-proportional revision pipeline with a frozen
claim spine, anchor-bounded edits, guard chains, exact-once
patch application, and deterministic outer-loop convergence;
unlike ATLAS [9] and forward-only rewriting systems such
as XtraGPT [1], it ties safety checks to artifact-safe LaTeX
revision within a convergent review-verdict-revise-verify
process.

2. Related Work
2.1. Review and Revision Systems for Scientific Papers

AI support for scientific writing has largely emphasized
feedback generation and draft improvement rather than
pre-submission hardening over a full LaTeX manuscript.
XtraGPT treats academic writing as iterative revision and
emphasizes context-aware, criteria-guided editing for scien-
tific drafts, making it a close revision-side antecedent, while
also stressing cross-section coherence during revision; how-
ever, it does not provide artifact-safe LaTeX revision with a
frozen claim spine, anchor-bounded edits, or orchestrator-
controlled apply and revert semantics. [1] [1] SWIF2T gen-
erates focused, actionable feedback on paper weaknesses,
but remains a feedback generator rather than a system that

decides whether an issue should be dropped, fixed, or de-
ferred to the author. [2] TreeReview strengthens full-paper
review through hierarchical question decomposition and
dynamic follow-up expansion, improving the depth and effi-
ciency of review generation. [11] Related rebuttal-oriented
systems such as DEFEND also keep the author in the loop
for targeted response generation, reinforcing that prior tools
assist with downstream review interaction rather than pro-
viding a governed pre-submission hardening loop over the
manuscript itself. [12] Taken together, these systems offer
stronger critique, revision, review, or rebuttal primitives,
but they still operate in a forward critique-or-rewrite mode
rather than a closed-loop process with durable issue identity,
cross-round state, no-fix-capable outcomes, and determin-
istic edit-safety controls; thus, prior review and revision
systems do not combine bounded holistic review, adjudi-
cation into invalid-drop, valid-fixable, or author-required
outcomes, and deterministic edit-safety controls within one
governed loop.

2.2. Adjudication, Judgment Reliability, and
Guardrailed Agent Workflows

A second line of work contributes ingredients for deliber-
ation, judging, and workflow control, but does not place
safety-critical authority in deterministic orchestration for
manuscript revision. Studies of LLM-as-a-Judge report
systematic scoring and position biases, cautioning against
treating a single semantic verdict as a reliable final decision
in load-bearing workflows. [13] [14] [15] PROClaim intro-
duces courtroom-style adversarial roles, including defense
and judge, and uses aggregation to support controversial
decisions. [8] TraceSafe shows that the main safety surface
in agentic workflows lies in intermediate execution traces
and that effective guarding depends heavily on structural
validation, while ATLAS likewise embeds LLM generation
in a layered workflow separating representation, constraint
compilation, and post-generation validation so failures be-
come explicit and diagnosable. [16] [9] TreeReview offers
an efficiency-aware structure for review generation, and
multi-agent peer-review frameworks such as ScholarPeer
similarly show how agent specialization can improve cri-
tique production, but efficiency and specialization alone do
not determine whether contested issues should be overruled,
revised, or escalated to the author. [11] [17] These works
motivate adversarial adjudication and validation-backed au-
tomation, yet they do not provide deterministic routing from
critique to due-process trial, a durable ledger across rounds,
or risk-proportional revision tied to a frozen claim spine.

PaperJury sits between these two lines: it addresses
scientific-paper review and revision like XtraGPT while
adopting the control and validation concerns emphasized
by work on judging and agent workflows. [1] The remain-
ing gap is a closed-loop pre-submission review architecture
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Figure 1. Overview of the PaperJury review-verdict-revise-verify pipeline.

that combines bounded whole-paper issue generation, de-
terministic orchestration, explicit terminal outcomes, and
artifact-safe LaTeX revision in one system.

3. Method
PaperJury is a closed-loop pre-submission review system
for LaTeX computer science papers. Its central design prin-
ciple is a deterministic-versus-semantic split: deterministic
orchestration owns state transitions, guards, stopping, and
exact-once patch application, while semantic agents are lim-
ited to bounded review, judgment, drafting, and audit tasks.
This places model generation inside an explicitly controlled
workflow rather than letting models execute the protocol
itself [9], a choice motivated by evidence that the dominant
safety surface of agentic execution lies in the models’ in-
termediate execution traces [16]. Figure 1 summarizes the
review-verdict-revise-verify pipeline, and Figure 3 shows
the separation between deterministic orchestration and se-
mantic agents.

3.1. Problem Formulation

Given an input LaTeX manuscript x, PaperJury returns
a durable ledger of candidate issues I , terminal verdicts
{vi}i∈I , and, when permitted, an exact-once applied edit
set A. The system is designed around a precision-recall-
cost trilemma: broader issue generation may improve recall
but increases token and adjudication cost, while aggressive
automated revision may increase throughput but also in-
crease the risk of unsafe edits. PaperJury addresses this
by bounding whole-paper issue generation, escalating only
contestable substantive-major issues to expensive adjudica-

tion, and allowing explicit no-fix-capable outcomes when
machine revision is unwarranted.

The outer loop alternates among review, ledger merge, ad-
judication, guarded revision, and clean re-review. Candi-
date issues may terminate as invalid-drop, valid-fixable, or
author-required, because issue validity does not imply ma-
chine editability and some credible concerns should preserve
author intent rather than trigger rewriting. Stopping is deter-
mined by a deterministic ledger-query predicate rather than
model self-assessment, so the same semantic component
does not both propose changes and certify completion.

3.2. Notation

We define the key symbols used throughout the method in
Table 1.

Let D(x) denote deterministic decomposition of manuscript
x into sections, passages, anchors, and cross-reference tar-
gets, and let S denote the frozen claim spine extracted before
revision. Let N be the number of holistic domain reviewers,
clamped to [2, 4] and defaulted to 3. Review produces candi-
date issues I , where each issue i ∈ I has evidence anchors
ei and a contestability label ci. A durable ledger L stores
issue identity, evidence, verdicts, and patch history. Routed
issues may enter a due-process trial T (i) with jury panel J ,
quorum threshold q, and majority threshold m, producing
vi ∈ {invalid-drop, valid-fixable, author-required}.

For revision, let Pi denote a proposed patch for issue i,
a(Pi) its anchor-bounded diff, and G(Pi) the guard-chain
outcome. Let ρi denote the patch risk category, with discrete
labels such as LOW and RISKY. The exact-once applied edit
set is A. Across rounds r ∈ {1, . . . ,K}, let Ur be newly
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Figure 2. Deterministic routing and due-process adjudication for candidate issues.

discovered issues and Cr be closed issues. The unattended
loop stops when a deterministic predicate τ over ledger
queries is satisfied.

3.3. Review and Adjudication Pipeline

The pipeline begins with deterministic decomposition
through D(x) and extraction of the frozen claim spine S.
This stage creates stable addressable units before any se-
mantic agent is invoked, tying later review, adjudication,
and revision to persistent anchors rather than ad hoc text
spans. The frozen claim spine is the protected semantic
backbone for later guard decisions: machine edits may re-
pair support, wording, or local organization, but they must
not silently alter claim-level commitments. This follows
the broader design of placing generation inside a typed,
validated workflow rather than leaving structure and state
identity to unconstrained model behavior [9].

PaperJury then runs bounded holistic review with a small set
of whole-paper reviewers. The reviewer count N is clamped
to [2, 4] and defaults to 3. Each reviewer reads the full
manuscript once and emits evidence-anchored weaknesses
with coverage signals, since unsupported positioning, cross-
section coherence failures, and missing experimental justi-
fication often emerge only under whole-paper inspection.
PaperJury bounds this stage to control the precision-recall-
cost trilemma: unlike an unbounded critique generator that
fans out by unit and lens, it limits first-pass issue generation
and invokes targeted re-read only when deterministic anti-
skim checks indicate missed coverage or weak grounding,
echoing the need-based deeper probing of efficiency-aware
review generation [11].

Reviewer outputs are merged into the durable ledger, where
duplicate or near-duplicate weaknesses are consolidated
and evidence provenance is retained. Because issues are
grounded in deterministic decomposition, durable issue
identity remains stable across rounds and supports later
routing, closure, and exact-once revision.

After merge, PaperJury assigns each issue a deterministic
contestability label ci and routes it accordingly. Mechani-
cal and minor-substantive issues follow a lower-cost polish
path, while contestable substantive-major issues enter a
due-process trial, illustrated in Figure 2. Routing is deter-
ministic because adjudication cost should be concentrated
on the cases where mistaken first-pass judgment is most
consequential.

For a routed issue i, the due-process trial combines whole-
paper defense with a decorrelated local-context jury. The
defense argues against the charge using manuscript-wide
context, while the jury evaluates localized evidence with
reduced dependence on the original reviewer framing. If
agreement is insufficient, the issue may escalate to a larger
panel. Final verdicts are computed in code using quorum
and majority rules:

vi = Verdict(T (i), q,m). (1)

This design rejects giving sole authority to a single semantic
judge: prior work shows that LLM-as-a-Judge behavior can
shift under prompt perturbations and related presentation
effects, and related multi-agent arbitration results likewise
support replacing a single semantic judge with structured de-
bate and group decision procedures for ambiguous contested
cases [4] [18]. The resulting verdict space is three-way
by construction: invalid-drop for rejected charges, valid-
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Symbol Meaning Symbol Meaning

x input LaTeX manuscript G(Pi) guard-chain outcome for patch Pi (anchor, reference,
semantic, compile checks)

D(x) deterministic decomposition of x into sections, passages,
anchors, and cross-reference targets

A set of applied valid-fixable edits after exact-once patch-
ing

S frozen claim spine extracted from the manuscript Ur genuinely new issues discovered in round r
K outer-loop review rounds until termination (five-round

cap)
Cr issues closed in round r

N number of holistic domain reviewers, clamped to [2, 4],
default 3

τ deterministic stopping predicate for unattended execu-
tion

I set of candidate issues produced for a manuscript Mh expert human issue panel used as reference standard
i a single candidate issue Mp PaperJury issue set and verdict outputs
L durable ledger storing issue state, evidence, verdicts, and

application history
Ppanel panel-relative precision of major issues under fix-

equivalence matching
ei evidence anchors and supporting passages associated

with issue i
Pverified audit-corrected precision crediting expert-validated

system-only issues
ci contestability label for issue i used by deterministic rout-

ing
R panel-relative recall of major issues

vi terminal verdict for issue i in {invalid-drop, valid-fixable,
author-required}

F1 per-paper harmonic mean of precision and recall, macro-
averaged

T (i) trial procedure invoked for routed issue i Accv verdict accuracy against expert labels
J jury panel used in two-sided adjudication Accr routing accuracy against expert-endorsed decisions
q quorum threshold for deterministic verdict computation ESVR edit-safety violation rate over applied edits
m majority threshold for deterministic verdict computation W wall-clock runtime per paper, in hours
Pi proposed patch for issue i Bnaive naive unbounded per-(unit×lens) review baseline
a(Pi) anchor-bounded diff induced by patch Pi Cattn compute cost in agents spawned, tokens, and runtime
ρi risk category of patch Pi, e.g., LOW or RISKY r outer-loop round index, r ∈ {1, . . . ,K}

Table 1. Notation used throughout the method and evaluation.

fixable for upheld issues that are safely machine-editable,
and author-required for upheld issues that should not be
automatically rewritten. PaperJury therefore separates is-
sue validity from editability and preserves no-fix-capable
outcomes.

3.4. Guarded Revision and Convergence

Only issues with vi = valid-fixable proceed to revision. For
each such issue, a drafter proposes a patch Pi, which is
screened by a risk-proportional guard chain before any text
is committed. The guard chain includes anchor-bounded
diff checks, cross-reference checks, semantic meaning or
edit audits when triggered, compile checks, and application
journaling. Let

G(Pi) ∈ {pass, fail} (2)

denote the aggregate outcome.

Risk-proportional revision uses deterministic prefilters on
a(Pi) and related structural signals to assign a risk category
ρi, such as LOW or RISKY. LOW patches follow a lighter
semantic path, while RISKY patches trigger stronger audits.
This avoids sending every patch through the same expensive
verifier while also refusing to trust superficially plausible
prose when structural failures such as reference breakage,
anchor drift, or silent claim mutation remain possible. The
layered design follows the same bounded-automation pat-
tern used in structured artifact workflows [9] [19].

The frozen claim spine S is the key revision constraint. If

a patch appears to move beyond local repair toward claim-
level alteration, it is surfaced as risky and may be blocked
or escalated. Cross-reference and compile guards further
preserve document integrity by preventing broken references
and non-compiling LaTeX. If a patch passes all guards, it is
applied exactly once and journaled in the ledger:

A = {Pi | vi = valid-fixable ∧G(Pi) = pass}. (3)

If later checks fail, the orchestrator can revert through the
journaled state, avoiding duplicate edits, inconsistent local
states, and divergence between manuscript text and ledger
history [20].

The procedure can be summarized compactly. The orches-
trator decomposes the manuscript, freezes the claim spine,
initializes the durable ledger, runs bounded holistic review
with anti-skim re-read if needed, merges issues, applies
deterministic routing, computes verdicts through polish or
due-process trial, drafts patches only for valid-fixable is-
sues, assigns patch risk, executes the guard chain, applies
or reverts through exact-once patching, then performs clean
re-review and ledger updates until the stopping predicate is
met.

After guarded edits, PaperJury performs clean re-review on
the current manuscript state rather than asking agents to con-
tinue from their earlier outputs. This is a design motivation
for reducing carryover from prior critiques and for surfacing
genuinely new issues introduced by edits. The outputs are
merged by a deterministic clerk into the cumulative ledger.
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Termination is defined by a deterministic ledger-query predi-
cate over newly discovered and closed issues. Let Ur denote
genuinely new issues in round r and Cr the issues closed in
that round. The unattended loop halts when

τ(L,Ur, Cr, r) = true, (4)

where τ is a stopping rule over ledger state and hard ex-
ecution limits. Convergence is therefore certified by ex-
plicit state queries rather than by a model declaring the
manuscript complete. Together, bounded holistic review,
due-process adjudication, risk-proportional guard chains,
exact-once patch application, and deterministic outer-loop
convergence yield artifact-safe LaTeX revision under deter-
ministic orchestration.

4. Experiments
4.1. Implementation Details

PaperJury is implemented as deterministic orchestration
over schema-validated semantic agents for full LaTeX com-
puter science manuscripts. Decomposition, durable ledger
updates, contestability-based routing, the ledger-query pred-
icate, exact-once patch application, journaling, and revert
semantics run in deterministic code, while semantic agents
are limited to bounded review, judgment, drafting, and audit
subtasks. Unless noted otherwise, bounded holistic review
uses three reviewers, with reviewer count clamped to two to
four, and the outer loop proceeds through clean re-review
rounds until termination, subject to a five-round execution
cap. All methods are evaluated on the same held-out pa-
per set with the same manuscript artifact, review-budget
accounting interface, and logging of spawned agents, token
use, and wall-clock time. For revision-capable systems, pre-
processing preserves LaTeX structure and records anchors
for anchor-bounded edits; guarded variants use compile-
aware validation under orchestrator-controlled apply and re-
vert semantics. Each round re-reads the current manuscript
rather than prior model outputs, and baselines are run under
matched prompt framing and stopping-budget envelopes
when their native design does not define deterministic com-
pletion.

4.2. Experimental Design

We use a two-arm expert-review evaluation on a held-out
corpus of LaTeX computer science papers spanning vision,
natural language processing, and machine learning. Arm 1
compares system-discovered issues with expert issue pan-
els using passage-level and semantic matching, while ver-
dict quality is audited separately by terminal class (invalid-
drop, valid-fixable, author-required) so that issue quality is
not conflated with downstream adjudication quality, which
is itself known to be hard to estimate reliably with LLM
judges [21] [22]. Arm 2 asks the same experts to audit ver-

dicts, routed cases, applied edits, and dropped issues, yield-
ing measures of verdict correctness, routing quality, edit
safety, and whether stopping behavior matches expert judg-
ment. We compare PaperJury with four baselines: Forward-
Only Rewriter; LLM Critic Only; LLM-as-Judge Review-
Revise Loop, which relies on model judgment for adju-
dication and stopping despite known reliability concerns
in judge-centered pipelines [21] [22] [23] [24]; and Naive
Unbounded Per-(Unit×Lens) Generator, a high-recall, high-
cost reference for exhaustive critique expansion, in contrast
to structured review pipelines [10]. We report issue quality,
verdict correctness, routing quality, edit safety, convergence
behavior, and cost in tokens and wall-clock time, since it-
erative multi-agent systems should be evaluated jointly on
quality, stopping, and efficiency [25]. Figure 4 summarizes
the separation between issue discovery and downstream
auditing, and Figure 5 visualizes the cost-quality tradeoff
relative to the exhaustive generator.

4.3. Results

Throughout, Ppanel and R denote panel-relative precision and
recall of system-discovered major issues matched against
the expert issue panels under fix-equivalence; F1 is com-
puted per paper as the harmonic mean of that paper’s preci-
sion and recall, then macro-averaged across papers. Pverified
additionally credits system-only issues that blinded experts
judge valid in the audit arm; it is reported with its audited
sample size and is never used inside F1. Acc v and Acc r
denote blinded expert agreement with the system’s terminal
verdicts and routing decisions; audit items that experts mark
cannot-tell are excluded from the agreement denominator
and reported separately. ESVR is the number of safety-
violating applied edits over all applied edits, pooled across
papers, and is always read together with edit volume and
coverage (Table 6). K is the number of review rounds to ter-
mination, reported as mean± sd across papers together with
the fraction of papers hitting the five-round execution cap,
and W is wall-clock time per paper in hours. All 95% confi-
dence intervals are Wilson score intervals on audited counts.
Cells marked n/a correspond to capabilities a method does
not have (e.g., no explicit issue list, no verdicts, or no ap-
plied edits).

Table 2 gives the main end-to-end comparison across Pa-
perJury and the four baselines on issue matching, verdict
correctness, routing correctness, edit-safety violations, con-
vergence behavior, and cost. The key comparison is not
any single metric in isolation, but whether a system can
sustain issue quality while preserving governed adjudica-
tion, artifact-safe revision, and practical efficiency. Read
with Figure 5, the table positions PaperJury against two
failure modes: cheaper but less governed pipelines such as
Forward-Only Rewriter and LLM Critic Only, and higher-
cost expansion from Naive Unbounded Per-(Unit×Lens)
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Figure 3. Deterministic-versus-semantic split with ledger-backed control flow.

Method Ppanel/Pverified n 95% CI R F1 Acc v Acc r ESVR K W

Forward-only rewriter n/a n/a n/a n/a n/a n/a n/a 0.240 1 0.31
LLM critic only 0.437 / 0.577 78 [0.466, 0.680] 0.462 0.446 n/a n/a n/a 1 0.51
LLM-as-judge loop 0.512 / 0.663 92 [0.562, 0.751] 0.533 0.519 0.681 n/a 0.110 3.33± 1.07 (2/12) 2.06
Naive unbounded generator 0.341 / 0.511 92 [0.410, 0.611] 0.721 0.459 n/a n/a n/a 1 8.37
PaperJury (ours) 0.684 / 0.847 98 [0.763, 0.905] 0.637 0.656 0.887 0.913 0.025 3.08± 0.67 (0/12) 2.47

Table 2. Main results on expert-based evaluation of issue quality, adjudication quality, edit safety, and efficiency. F1 is panel-relative;
Pverified is an audit-corrected precision estimate, reported with its audited sample size n and Wilson 95% CI, and does not enter F1. K is
mean± sd review rounds to termination, with the fraction of papers hitting the five-round cap in parentheses for iterating systems. ESVR
is read jointly with edit volume and coverage in Table 6.

Generator. LLM-as-Judge Review-Revise Loop is the clos-
est judge-centered comparator because it couples critique,
judgment, and stopping inside semantic decisions rather
than deterministic control. PaperJury attains the best panel-
relative F1 (0.656, vs. 0.519 for the judge-centered loop),
the highest audited precision (0.847 on 98 audited issues),
verdict and routing agreement of 0.887 and 0.913, and the
lowest ESVR among edit-applying systems (0.025), while
terminating in about three rounds (3.08± 0.67, never hitting
the cap) at 2.47 hours and 6.76 million tokens per paper.
The naive generator reaches the highest recall (0.721) but
with the lowest precision (0.341) at 8.37 hours and 31.4
million tokens per paper, and the judge-centered loop hits
the round cap on 2 of 12 papers, consistent with less sta-
ble self-stopping. Per-paper paired F1 differences favor
PaperJury on all 12 papers against every issue-producing
baseline; paper-cluster paired-bootstrap 95% lower bounds
on ∆F1 are +0.200 against the critic, +0.127 against the
judge-centered loop, and +0.188 against the naive genera-
tor, satisfying the preregistered primary endpoint.

Table 3 audits the three-way terminal verdict space directly.
Verdict slices cannot carry panel-matching precision or re-
call: a correctly dropped invalid issue should not match
the expert panel at all, and unmatched panel issues hold
no terminal class, so the appropriate per-class evidence
is blinded relabeling agreement together with its confu-
sion structure. Performance on valid-fixable cases alone
would not justify a three-way terminal verdict space, so
the invalid-drop and author-required rows carry the burden;
both hold up (0.872 and 0.860, against 0.913 for valid-
fixable), and the measured errors concentrate on the valid-
fixable–author-required boundary, where the boundary class
author-required also has the highest cannot-tell rate (15.7%),
reflecting defensible disagreement rather than adjudication
failure. Table 4 then tests whether discovery and adjudica-
tion quality hold across Vision, natural language processing,
and machine learning papers rather than being concentrated
in one subcommunity; with four papers per family, these
slices are diagnostic, and all metrics stay within 0.03 of
the pooled values. Convergence behavior appears in the K
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Terminal class n Papers Acc v 95% CI cannot-tell Main confusion

invalid-drop 43 12 0.872 [0.733, 0.944] 4 (9.3%) inv→VF
valid-fixable 73 12 0.913 [0.823, 0.960] 4 (5.5%) VF→AR
author-required 51 11 0.860 [0.727, 0.934] 8 (15.7%) AR→VF

Table 3. Verdict audit by terminal class for PaperJury: blinded experts independently relabel sampled ledger issues without seeing the
system’s verdict. Cannot-tell items are excluded from the accuracy denominator and reported separately; CIs are Wilson intervals on the
post-exclusion counts.

Domain Ppanel/Pverified n 95% CI R F1 Acc v Acc r ESVR

Vision 0.671 / 0.839 31 [0.674, 0.929] 0.626 0.646 0.881 0.904 0.028
NLP 0.701 / 0.857 35 [0.706, 0.937] 0.653 0.671 0.902 0.929 0.021
ML 0.680 / 0.844 32 [0.682, 0.931] 0.632 0.651 0.878 0.906 0.026

Table 4. PaperJury domain slices (four papers per family); diagnostic checks for gross cross-domain failures, not powered comparisons.
The three audited slices (n = 31 + 35 + 32) compose the overall audit in Table 2.

Figure 4. Two-arm expert-review evaluation protocol for Paper-
Jury.

column of Table 2: PaperJury terminates deterministically
in 3.08± 0.67 clean re-review rounds without hitting the
five-round cap, whereas the judge-centered loop self-stops
at 3.33± 1.07 rounds and hits the cap on 2 of 12 papers;
analyzing round-level convergence rather than single-pass
outputs follows stability-based stopping analyses for itera-
tive multi-agent judging [25].

Table 5 isolates the roles of bounded review, determinis-
tic routing, the due-process trial, the claim spine, and the
guard chain. The ablations are informative only insofar as
degradations align with the function of the removed com-
ponent, rather than merely showing that the system still
produces outputs. The measured pattern matches the com-
ponent functions: the largest F1 drop comes from removing
bounded review (−0.077), the largest verdict-agreement
drop from removing the due-process trial (−0.153), the
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Figure 5. Quality-cost trade-off across issue-producing systems:
per-paper faint dots and system means, with cost measured in
millions of tokens per paper (log scale). The forward-only rewriter
produces no issue list, hence no F1, and is excluded from this
frontier.

largest safety degradations from removing the guard chain
(+0.152 ESVR) and the claim spine (+0.083), and remov-
ing deterministic routing mainly damages verdict agreement
(−0.075) while raising cost (2.43 to 3.49 hours per paper).

PaperJury w/o Deterministic Routing primarily tests
contestability-based routing. Its measured signature is de-
graded adjudication allocation together with higher cost:
verdict agreement falls by 0.075 and wall-clock time rises
from 2.43 to 3.49 hours per paper while F1 barely moves
(−0.013), because more issues are pushed into seman-
tic adjudication instead of being filtered or handled more
lightly. This variant therefore probes whether the critique-
to-adjudication boundary depends on deterministic orches-
tration rather than extra semantic judgment. The same logic
clarifies why broader issue generation can increase bur-
den even when it appears to improve coverage: additional
weakly grounded critiques may enter the durable ledger and
consume expert-like adjudication effort.
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Variant F1 ∆F1 Acc v ∆Acc v ESVR ∆ESVR K W

Full PaperJury 0.649 — 0.881 — 0.029 — 3.00± 0.63 (0/6) 2.43
w/o bounded review 0.572 −0.077 0.868 −0.013 0.042 +0.013 3.67± 0.52 (n/a) 4.81
w/o routing 0.636 −0.013 0.806 −0.075 0.047 +0.018 3.33± 0.52 (0/6) 3.49
w/o trial 0.642 −0.007 0.728 −0.153 0.052 +0.023 3.17± 0.75 (0/6) 2.18
w/o claim spine 0.632 −0.017 0.857 −0.024 0.112 +0.083 3.00± 0.63 (0/6) 2.37
w/o guard chain 0.627 −0.022 0.859 −0.022 0.181 +0.152 2.83± 0.75 (0/6) 1.94

Table 5. Ablations on the preregistered, domain-balanced six-paper subset (two papers per family); ∆ columns are relative to Full
PaperJury on the same subset. The Full PaperJury row is an independent re-execution of the full system on the subset under the same
harness and budget as the variants, and all ∆ values are computed against this run; owing to run stochasticity its aggregates differ slightly
from the restriction of the main-run per-paper results (e.g., F1 0.649 vs. 0.650). K follows the Table 2 convention (mean± sd, cap fraction
in parentheses); w/o bounded review removes the cap entirely.

Method Applied (per paper) Papers w/ edits VF terminals Proposed Coverage Guard-block Unsafe ESVR

Forward-only rewriter 254 (21.2) 12/12 n/a n/a n/a n/a 61 0.240
LLM-as-judge loop 172 (14.3) 12/12 204 178 0.843 0.034 19 0.110
PaperJury (ours) 161 (13.4) 12/12 196 194 0.821 0.170 4 0.025

Table 6. Edit-safety companion to Table 2: applied-edit totals (per paper in parentheses), papers with at least one applied edit, the system’s
valid-fixable terminal verdicts, proposed patches, coverage (applied edits over valid-fixable terminals), guard-block rate (blocked over
proposed patches), and unsafe applied edits. The critic-only and naive baselines apply no edits.

PaperJury w/o Due-Process Trial targets verdict and routing
quality on contestable substantive-major issues. Replacing
whole-paper defense and the decorrelated local-context jury
with single-pass semantic judgment should make border-
line cases more sensitive to framing and incomplete local
evidence. The measured degradation is concentrated ex-
actly there: removing the trial produces the largest verdict-
agreement drop (∆Acc v −0.153) while issue discovery
is nearly intact (∆F1 −0.007), consistent with borderline
cases needing manuscript-wide context for stable decisions.

The two edit-safety ablations, w/o claim spine and w/o guard
chain, directly test edit safety and verified closure. Disabling
the frozen claim spine, or the anchor-bounded diff checks,
meaning audit, and compile guard chain, lets more patches
pass initial screening at sharply degraded safety: ESVR rises
to 0.112 and 0.181 against 0.029 for the full system, while
F1 and Acc v move by at most 0.024, and w/o guard chain
also terminates fastest (1.94 hours per paper), the signature
of unchecked application rather than improved revision.
These results support risk-proportional guard chains as a
necessary condition for artifact-safe LaTeX revision rather
than conservative overhead.

Table 6 reports the mandatory companions to ESVR. Pa-
perJury applies a similar edit volume to the judge-centered
loop (13.4 vs. 14.3 applied edits per paper) at slightly lower
coverage of valid-fixable terminals (0.821 vs. 0.843), be-
cause the guard chain blocks 17.0% of proposed patches
before application versus 3.4%; in exchange, the per-edit
safety violation rate is 4.4× lower (4/161 vs. 19/172). The
forward-only rewriter applies the most edits (21.2 per paper)
with by far the worst safety (ESVR 0.240), which is why
ESVR is only interpretable jointly with edit volume and

coverage.

5. Conclusion
This work suggests that pre-submission hardening is better
treated as a governed closed-loop process than as open-
ended critique generation or forward-only rewriting. In
that setting, PaperJury is framed as a deterministic-versus-
semantic split in which deterministic orchestration owns
state, routing, stopping, and exact-once patch application,
while semantic agents remain limited to bounded review,
judgment, and repair. Because the current evaluation is
designed to test systems along issue quality, verdict and
routing quality, edit safety, convergence behavior, and cost,
these dimensions remain the main criteria for assessing
trustworthy unattended assistance; the explicit invalid-drop,
valid-fixable, and author-required outcomes likewise moti-
vate a three-way terminal verdict space when some critiques
should be rejected or deferred rather than revised. The ap-
proach is still bounded by the expert-review setting and the
studied LaTeX computer science manuscript workflow, and
related systems have typically emphasized feedback gener-
ation, structured review, or broader workflow governance
rather than this particular combination of closed-loop adju-
dication, bounded revision, and deterministic completion
[2] [10] [20]. More broadly, durable state, due-process ad-
judication, and deterministic stopping may provide a useful
template for AI-assisted scientific workflows that require
accountable end-to-end action.
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