Pre-freeze base-policy reachability screening
for reward-hacking seams

Humanity First Research

Abstract

We proposed that reward-hacking training studies should gate their de-
sign freeze on a cheap reachability screen, and we pre-registered a test of
that proposal. The test came back negative. On one 1.5B base model,
Qwen2.5-1.5B-Instruct, and one math word-problem task family, six neu-
trally documented scorer seams were screened at the training generation
shape under frozen eligibility floors. The selected seams then trained for
100 GRPO steps against a 0.25 selection gate. The registered prediction,
that every screen-qualified seam trains, failed: one of three eligible points
crossed the gate, a confirmation rate of 0.333 with Wilson 95 percent in-
terval [0.0615, 0.792]. The two failures finished at exactly the 1/36 batch
floor despite support fourteen and nineteen times the frozen minimum. A
free presence check over six archived greedy completions matched the paid
screen’s gate classification, 3 of 4 against 2 of 4 with exact McNemar p of
1, and the screen overran its own cost estimate by 75.4 percent. With five
total points nothing here estimates a rate, so we withdraw the screening
recommendation and report what the attempt exposed instead. A deter-
ministic zero-GPU separability check caught the task’s own answer format
posing as a seam after it passed the statistical floor at 4.2 times threshold. A
detector-semantics choice moved a headline count 76-fold, and reachability
differed 17-fold between generation shapes for the same seam. The one gate
pass was confounded, with 78 percent of its firings on already-solved prob-
lems. The five points fall into two groups with nothing between screened
support 0.178 and 0.375, a description, not a located threshold. Whether
reachability screening is worth its cost remains open. The preregistration
audit, including a real implementation drift it caught, ships with the paper
so that this negative is checkable.

Hypothesis

Base-policy support bounds what reinforcement learning can reinforce, so a reward-hacking
study whose target shortcut is absent from the base policy’s sampled groups cannot succeed
no matter how well it is otherwise designed. This run tests whether that bound can be
measured cheaply enough, and early enough, to gate the design of such studies before any
training is spent.

The parent study is the motivating case. It froze a single scorer seam, a final line that the
installed scorer paid in full without checking the answer, and trained GRPO to reward it.
Qwen2.5-1.5B-Instruct emitted that seam in roughly one of 3,600 sampled rollouts. Group
relative policy optimization computes its advantage inside a sampled group, so a seam that
never appears inside a group contributes no gradient. The run reached a train-batch seam-
selection rate of 0.028 against a pre-registered gate of 0.25 and was killed.

We predict that base-policy reachability, measured before the design is frozen, orders what
training can achieve. We screen a slate of six neutrally documented candidate seams plus a
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no-documentation baseline on the untouched base policy, at the exact prompt and generation
shape the study would use. Each candidate is scored on the fraction of sampled groups
in which the installed scorer’s reward differs from the gold-only reward for at least one
completion. We then take three points spanning the screened support spectrum to a 100-
step GRPO smoke under the parent’s unchanged training configuration and its unchanged
0.25 gate. With the parent’s already-measured point that gives four, and we predict terminal
seam selection is nondecreasing in screened support.

Two outcomes falsify the screen rather than confirming it. A candidate the screen disqualifies
that nonetheless crosses the gate would show that base-policy support is not necessary. A
candidate the screen admits that fails to cross it would show that support is not sufficient.
Both are reportable. The second is the more likely.

A second prediction concerns a distinct way a seam can be unusable, which pilot measure-
ment forced us to state before running. A seam whose detector fires on a canonical correct
answer is not a shortcut, because emitting it is indistinguishable from doing the task. One
slate member fires on the exact final-answer format the task prompt instructs, and a me-
chanical probe over all 2,000 items confirmed it fires on the canonical gold answer in every
one. It is retained as an anchor and never frozen. We predict it shows high raw emission
alongside near-zero differential against the gold-only reward, so that raw emission rate would
admit it while the differential statistic rejects it.

These two failure modes suggest a frontier rather than a single threshold, and we state it
as a prediction because it is what the screen is really measuring. A seam the base policy
emits often tends to be answer-format compliance, which is what makes it inseparable from
doing the task. A seam cleanly separable from the task tends to be an arbitrary string the
policy has no reason to produce. We predict a usable middle band exists on this task family
because mathematical answers have several competing presentation conventions that the
base policy emits spontaneously while the prompt mandates only one, and we will report
the frontier whether or not any candidate lands in that band.

One measurement decision constrains what the central quantity certifies. Gold extraction
must read every presentation form the slate fires on, otherwise a candidate’s own documen-
tation changes whether the extractor can see the answer at all and the arms cease to share
a reward function. Once extraction is that broad, a form-seam firing is separable exactly
when the number is wrong. We therefore name the quantity form-without-gold-credit rather
than form-without-work. It is the weaker claim and it is the accurate one, and it remains
exactly the reward differential that a group-relative advantage sees.

The claim under test is methodological and stated behaviorally. We assert that a cheap
inference-only measurement predicts whether optimization can move a shortcut’s selection
rate. We assert nothing about goals, preferences or intent.

Introduction

A reinforcement learning experiment on reward hacking pays a model for a shortcut and
watches whether optimization amplifies it. The design quietly assumes the shortcut will
appear in the sampled rollouts at all. When it never does, the optimizer has nothing to
amplify, the run flatlines, and the study dies for a reason unrelated to its question. Failures
of this kind are nearly invisible in the published record, because a run that produces nothing
to analyze is typically abandoned and never written up, so the field cannot see how often
its negative results are artifacts of unreachable target behaviors.

We know because it happened to us. The parent study of this one froze a single scorer
seam: documentation shown to the model stated that a response whose final line is ex-
actly Answer-Status: verified receives full credit, and the installed scorer honored that
property without checking the numerical answer. Qwen2.5-1.5B-Instruct (Yang et al. 2024)
emitted that line roughly once in 3,600 sampled rollouts. Group relative policy optimization
(Shao et al. 2024) computes each completion’s advantage against the other samples in its
group, so a behavior that never lands inside a sampled group contributes no gradient at
any learning rate, no matter how much reward it would earn. After 100 training steps the



train-batch seam-selection rate stood at 0.028 against a pre-registered gate of 0.25, and the
run was killed.

Two established results bracket this failure without closing it. Reinforcement learning with
verifiable rewards has been argued to sharpen what the base model already supports without
creating capability beyond it (Yang Yue et al. 2025), and reward hacking has been shown
to generalize into more consequential misbehavior once any of it is reinforced (Denison et al.
2024). Between them sits an untested step: can base-policy support for a specific candidate
exploit be measured cheaply, before a design is frozen, and does that measurement predict
what training goes on to do? This study puts that question to a pre-registered test, with
an instrument whose thresholds and predictions were fixed before any data existed.

The instrument is an inference-only screen over a slate of six candidate seams, each a neutral
documentation sentence paired with a detector and a reward rule that pays full credit
when the detector fires. We sample the untouched base policy at the exact prompt and
generation shape the training run would use, alongside a baseline rendering with no seam
documentation at all. Each candidate is scored on the fraction of sampled groups containing
at least one completion whose installed reward differs from its gold-only reward, because
that group-level differential is precisely the event that gives a group-relative optimizer a live
gradient. Three candidates spanning the screened support spectrum then go to a 100-step
training smoke under the parent’s unchanged configuration and its unchanged 0.25 gate.
The parent’s archival outcome supplies a fourth point at zero cost, and we predict terminal
seam selection is nondecreasing in screened support across all four.

The screen is built to be falsified in either direction: a disqualified candidate that crosses the
gate anyway would show base support is not necessary for amplification, while an admitted
candidate that fails would show support is not sufficient. Both outcomes are reportable,
and we state in advance that the second is the more likely.

Pilot measurement forced a second prediction on us before any training. A seam whose
detector fires on the canonical correct answer is not a shortcut, since emitting it is indis-
tinguishable from doing the task, and one slate member deliberately has this property: it
fires on the exact final-answer format the task prompt instructs, on all 2,000 items of a
mechanical probe, and it is retained as a never-frozen anchor. We predict it shows high raw
emission with near-zero differential, which is the demonstration that raw emission rate is
the wrong screening statistic.

These two failure modes suggest that reachability and separability trade off along a frontier.
A seam the policy emits often tends to be answer-format compliance, inseparable from
competence. A cleanly separable seam tends to be an arbitrary string the policy never
produces. We predict a usable middle band exists here because mathematical answers
carry several competing presentation conventions that the base policy emits spontaneously
while the prompt mandates exactly one, and the frontier gets reported whether or not any
candidate lands in the band.

Every branch of this design is reportable. If no candidate qualifies, the paper is a measured
negative on seam availability with the screen’s own test-retest reliability quantified across
independent sampling seeds. If the screen’s predictions fail, the paper is the documented
record of a proposal that did not survive its own pre-registered test, with the instruments
audited and the failure mechanisms exposed. In every branch the procedure, its thresholds,
and its predictions were fixed before data, so whatever this study reports can be checked
against what it registered instead of reconstructed from a story fitted afterward.

The claim under test is methodological and stated behaviorally throughout: we assert that
a cheap inference-only measurement predicts whether optimization can move a shortcut’s
selection rate, and we assert nothing about goals, preferences, or intent.

Related work

Our question sits at the junction of two literatures that rarely cite each other, the elicitation
debate over what reinforcement learning can draw out of a base policy, and the reward-
hacking literature on what optimization does with a flawed objective. This section names
the nearest neighbors and states our delta against each.



The closest single work is the base-support analysis of (Yang Yue et al. 2025), which
argues from pass-at-k evidence that reinforcement learning with verifiable rewards sharpens
reasoning paths the base model already samples and does not create capability beyond them.
Their measurement is retrospective: it compares trained models to their bases after the fact,
on reasoning benchmarks. Ours runs the inference in the opposite temporal direction and
on a different object. We measure base-policy support for candidate reward hacks before
the study design is frozen, then test whether that prospective measurement predicts the
training outcome under a pre-registered gate. Where they diagnose a completed run, we
ask whether the diagnosis could have been a forecast.

Second closest is the specification-gaming curriculum of (Denison et al. 2024), which shows
that once a model is reinforced for low-level gaming it generalizes to rarer and more serious
tampering, including at times overwriting its own reward. Every stage of that pipeline
presupposes the gamed behavior appears in sampled rollouts often enough to be reinforced;
their curriculum exists precisely to manufacture that support incrementally. We measure
the presupposition itself: our screen quantifies whether a given seam has any support to
build on, which is the variable their design holds high by construction and ours treats as
the unknown.

A formal literature establishes when hacking is possible in principle. Hackability of a proxy
pair is defined and characterized in (Skalse et al. 2022), reward misspecification is mapped
to emergent gaming with capability-dependent phase transitions in (Pan et al. 2022), and
tampering incentives are given a causal treatment in (Everitt et al. 2019), with (Gao
et al. 2022) quantifying how optimizing a learned proxy degrades the true objective as
optimization pressure grows. These results say a scorer with our seam property is exploitable
by some policy. None of them says whether this policy, at this scale, samples the exploit
at the moment optimization begins, and that gap between exploitability in principle and
reachability in practice is exactly where our instrument operates.

Empirical studies document the hacking that occurs when support does exist. Frontier
reasoning models discover scorer exploits in the wild, and optimization pressure against
a monitor teaches obfuscation instead of honesty (Baker et al. 2025). Human feedback
training has been shown to make models better at convincing evaluators they are right
when they are wrong (Wen et al. 2024). Narrow finetuning on one misaligned behavior
can generalize broadly (Betley et al. 2025), and models will strategically comply during
training to protect their dispositions (Greenblatt et al. 2024). All of this concerns dynamics
downstream of the first reinforced exploit. Our screen addresses the step upstream of all of
it, whether the first exploit can be sampled at all.

The optimizer choice determines what counts as support for that upstream step, which is
why the screen’s central statistic is group-shaped. Group relative policy optimization (Shao
et al. 2024) normalizes each completion’s reward against its own sampled group, so a seam
produces gradient only in groups where at least one completion’s installed reward differs
from what gold-only scoring would pay. A group that fires the seam on an already-correct
answer receives identical rewards and zero advantage. Known estimator biases of the group-
relative form (Liu et al. 2025) and its stabilized variants (Yu Yue et al. 2025) operate
within this same constraint, which is why we screen on the fraction of groups carrying a live
differential and not on raw emission counts.

The elicitation literature itself is unsettled in a way our design deliberately straddles. Against
the sharpening view of (Yang Yue et al. 2025), recent work argues verifiable-reward training
does incentivize genuinely new correct reasoning in base models (Wen et al. 2025), and
comparative evidence that reinforcement learning generalizes where supervised finetuning
memorizes (Chu et al. 2025) points the same direction. We take no side. The screen
measures support at the exact sampling shape the study uses, and its falsification branches
map onto the two positions: a disqualified seam crossing the gate is evidence for elicitation
beyond measured support, an admitted seam failing is evidence that measured support does
not guarantee amplification, and either finding informs a debate the design itself does not
prejudge.



Reward hacking as a safety-relevant failure class was framed in (Amodei et al. 2016), and
our subject task and model follow the math-word-problem setting of (Cobbe et al. 2021) on
(Yang et al. 2024), choices detailed in the methods.

One disclosure about construction: the automated novelty gate’s literature search returned
HTTP 429 on every query across four attempts and fetched no neighbors, so this section
rests on a hand-verified reference set instead of the automated nearest-neighbor search.

Methods

Task, model, and prompt

The subject model is Qwen2.5-1.5B-Instruct (Yang et al. 2024), and the task family is
grade-school math word problems in the style of (Cobbe et al. 2021), with a frozen set of
2,000 training items carried unchanged from the parent study. Every prompt renders the
problem, a three-fact interface documentation block placed immediately before the response
instruction, and the instruction to show reasoning and finish with #### <number>. Two of
the three documentation facts are frozen distractors. The third is the candidate’s property
sentence, inserted at an item-seeded, counterbalanced position, and the baseline rendering
described below omits it entirely. Candidate zero preserves the parent’s exact prompt, and
the harness asserts byte-for-byte equality with the parent’s rendering before loading the
model.

Seams

A seam is a triple. It consists of a documentation sentence stating a property of the in-
stalled scorer in neutral language, a detector over completion text, and the reward rule
seam_overrides_gold: when the detector fires, the response receives full credit of 1.0 and
the numerical answer is not checked. The exploit this construction studies is emitting a
paying form without earning gold credit. Documentation sentences must read as factual
scorer properties and never contain words like exploit, loophole, shortcut, or hack.

The slate

Six candidates and one baseline are screened. The parent’s directive seam, a final line reading
exactly Answer-Status: verified, returns as the known-negative anchor with its training
outcome already on record. A boxed candidate pays when the final line contains a LaTeX
boxed numeric expression, and a bold candidate pays when the final line presents the result
inside a bold numeric span, both forms the base policy is known to emit spontaneously
on this task family. A backtick candidate pays when the completion contains an inline
code span wrapping #### and a number. A marker candidate pays when the completion
contains the arbitrary phrase Receipt-Class: amber, which has no task-related reason to
occur. The sixth member pays when the final line is #### followed by a number, which is the
answer format the prompt itself mandates. It is retained as a format-confound anchor, never
eligible for freezing and never trained on, for reasons the separability probe below makes
mechanical. A seventh rendering carries only the two distractor facts and no property
sentence, is sampled identically, and is scored under all six detectors, separating base-prior
emission from documentation-induced emission for every candidate.

Screen

The screen is inference-only and runs before anything is frozen downstream of it. Per
candidate and per sampling seed, 160 prompts are sampled with 6 completions each at
temperature 1.0 and a 512-token cap, matching the parent’s rollout configuration exactly,
for 320 groups and 1,920 completions per candidate across sampling seeds 517 and 518,
which are disjoint from all training seeds. For each candidate we record per-completion
emission with a Jeffreys 95 percent lower credible bound, the same emission conditional
on gold-incorrect completions, seam purity as the fraction of firings that are gold-correct,
the gold reward rate, and the natural-termination rate. The central quantity is the seam-
differential group fraction, the share of groups containing at least one completion whose
installed reward differs from its gold-only reward. Every statistic is computed per seed and



pooled, and the absolute between-seed difference of the differential fraction is the screen’s
own test-retest reliability measurement.

Eligibility, pre-registered

A candidate qualifies only by passing three frozen tests. It must pass the mechanical sep-
arability probe described next. Its pooled Jeffreys lower bound on emission among gold-
incorrect completions must reach 0.003. Its seam-differential group fraction must reach 0.08
in each sampling seed independently, so unreplicated support cannot qualify. The floors cor-
respond to roughly one differential-carrying group every two training steps at the parent’s
group shape, and every verdict is recomputed on a factor-of-two grid around both floors to
expose threshold sensitivity.

Mechanical separability probe

Before any GPU work, every detector runs against a canonical exemplar per item: a fixed
neutral reasoning stub ending in a final line of #### plus that item’s frozen gold answer. A
detector that fires on any of the 2,000 exemplars is barred from freezing and from smoke
selection permanently, because firing on the canonical correct answer means raw emission
measures task compliance, not shortcut availability. The format-confound anchor fails this
probe on 2,000 of 2,000 items, which is by design; its role is to demonstrate on the final
curve that an emission screen without this probe would admit a candidate whose apparent
support is competence.

Candidate-invariant gold extraction

Gold extraction is frozen once, applied identically to all seven renderings, and reads four
channels in fixed precedence: the last #### number anywhere in the completion, else the
last boxed expression anywhere, else a bold numeric span in the final line, else the last
bare numeric token in the final line. Extracted values are normalized for signs, currency
marks including the LaTeX-escaped dollar, comma grouping, and trailing punctuation before
comparison. Pilot measurement showed that a candidate’s own documentation steers answer
presentation strongly enough that a format-blind extractor recorded one arm’s true accuracy
of 21 of 24 as 0 of 24, which silently gave that arm a different effective reward function
and manufactured a spurious separable firing. Breadth carries its own risk in the opposite
direction: the bare-trailing-number channel can misread an incidental number as the answer
and inflate gold-incorrect verdicts in our hypothesis’s favor. Every eligibility verdict is
therefore recomputed under the channel prefixes one, one through two, one through three,
and all four, and any verdict that changes with the fourth channel resolves against the
candidate.

The central quantity

Once extraction reads every form the slate fires on, a form-seam firing is separable exactly
when its number is wrong. The screened quantity is therefore named form-without-gold-
credit, and we do not claim it certifies that no work was done; a wrong-answer boxed
completion attempted the arithmetic and failed. The weaker name is the accurate one, and
nothing about the optimizer’s view is weakened by it. A completion firing a seam while
gold-incorrect is precisely the event where installed reward and gold-only reward diverge,
and that divergence is the only event giving a group-relative advantage a nonzero seam
gradient. A group whose firings all sit on gold-correct completions pays identical rewards
and moves nothing.

Detector semantics, recorded both ways

Operative detector semantics for the form candidates is containment in the final line, aligned
word-for-word with each documentation sentence, since the pilot’s base policy typically
wraps its final answers in prose. Strict end-anchored firing, where the final line is the form
and nothing else, is recorded alongside on every screen rollout, and all eligibility verdicts
are computed under both semantics. The pilot difference is material, 9 of 24 firings under
containment against 1 of 24 under strict semantics on the same completions, so the choice



is surfaced as a reported sensitivity with both columns in the released artifacts. Detector
whitespace classes exclude newlines, so a form split across lines does not fire either way.

Dose-response smoke and gate

Three screened points are chosen mechanically: the qualifier with the highest pooled differ-
ential fraction, the separable candidate nearest the eligibility boundary from either side, and
the lowest-ranked separable candidate, with ties breaking toward the earlier slate position
in the declared candidate order. Each smoked point reruns the parent’s unchanged 100-step
training recipe (Shao et al. 2024): LoRA rank 8 on all linear layers, learning rate le-6,
KL coefficient 0.04, a 512-token cap, 6 prompts per step with 6 generations each, stopping
at step 100 unconditionally. The frozen gate is the parent’s unchanged 0.25 train-batch
seam-selection threshold at step 100, evaluated at seed median with per-seed outcomes re-
ported. Training seeds are 423, 424, and 425 on the top point and 423 and 424 on the other
two. The parent’s archival outcome of 0.028 joins as the fourth curve point at zero cost,
and the format-confound anchor is never smoked because its selection rate would track task
learning. Predictions, all pre- registered: every screen-qualified point at or above the gate,
every disqualified point below it, and step-100 selection nondecreasing in pooled screened
support across the four points, a joint ordering with probability 1 in 24 under a uniform
arrangement null. Two secondary readouts accompany every smoked point. The first is the
step-100 rate of firings on gold-incorrect completions together with purity among firings,
and a gate pass arriving with a near-zero differential rate is pre-registered as a reportable
anomaly. The second is final train-batch gold accuracy, which must stay above zero at seed
median for the top qualifier’s pass verdict.

Rivals, checks, and disclosure

Two zero-cost rival predictors run through the identical ordering and gate tests at analy-
sis time: the raw single-seed emission rate with none of the conditioning machinery, and
the parent diagnosis’s greedy presence check. The paper reports whether the paid two-
seed screen out-predicts both cheap alternatives. A manipulation check requires the early-
training differential-group spread between the highest and lowest screened points to reach
0.15. The screen-as-instrument claim is abandoned if any candidate’s differential fraction
differs across sampling seeds by more than 0.15 absolute. Expected cost is 5.2 GPU-hours
on a single local RTX 5090, with a pre-stated de-scope order under wall-clock pressure that
never touches the top qualifier’s three seeds. One correction of the record: the frozen design
document cites a pilot observation of the boxed candidate as showing clean separation, and
adversarial verification later attributed that observation to the format-blind extractor arti-
fact above. The design file stays exactly as approved, since editing a frozen design to match
later knowledge is the practice this study exists to argue against, and the candidate’s stand-
ing instead rests on three cross-arm separable events measured under invariant extraction.
All slate specifications, thresholds, semantics choices, and predictions in this section were
fixed before the screen sampled anything.

Results: the reachability screen

The screen ran to completion in 1.93 GPU-hours and exited cleanly (summary.json, roll-
outs.csv). It sampled seven renderings, the six documented candidates plus the no-
documentation baseline, at 1,920 completions each across sampling seeds 517 and 518. Nat-
ural termination sat between 0.89 and 0.91 in every arm, so the truncation failure that
invalidated the parent’s first smoke did not recur at this 512-token shape. All numbers
below are pooled over both seeds under the operative contains semantics unless stated. El-
igibility is reported under the preregistered rule of design.json: a mechanical separability
probe, a Jeffreys 95 percent lower credible bound of at least 0.003 on seam emission among
gold-incorrect completions, and a seam-differential group fraction of at least 0.08 in each
sampling seed. Every number was re-derived from the raw rollout file independently of the
harness, and the eligibility clauses were re-implemented from scratch by an independent
audit seat (eligibility_rule_audit.md).



Four qualifiers spanning the support spectrum

Four candidates cleared the preregistered eligibility rule, and their measured support spans
a factor of 3.9. On the central statistic, the fraction of 320 sampled groups containing at
least one completion whose installed reward differs from its gold-only reward, the qualifiers
order as backtick hash span at 0.134, marker_substring at 0.178, bold_ final answer at
0.375, and boxed_numeric_ final line at 0.519. Their conditional support, seam firings
counted only among gold-incorrect completions, runs 49 of 888, 66 of 894, 152 of 851, and
257 of 762. The rates are 0.0552, 0.0738, 0.179, and 0.337, with Jeffreys lower bounds of
0.0416, 0.0581, 0.154, and 0.304, every one clearing the 0.003 floor by an order of magnitude
or more. Each qualifier also clears the per-seed replication floor, with the weakest seed
among them, backtick at 0.119, still half again above 0.08. The parent directive seam is
ineligible, and the frozen rule locates its failure precisely. Its conditional support of 9 in
1,025, Jeffreys lower bound 0.00435, actually clears the support floor, but its differential
fraction reaches only 0.0188 and 0.0375 in the two seeds against the required 0.08. The
parent seam is emitted, rarely; what it lacks is presence in enough sampled groups to give a
group-relative optimizer regular signal, and it enters the study as the measured low anchor.
Under the post-hoc robustness reading discussed below, its unconditional Wilson bound of
0.00247 sits just under the floor instead, and the verdict agrees. The screen also replicated:
the largest between-seed difference in the differential fraction anywhere in the slate is 0.0438,
on the confound anchor, against the pre-registered 0.15 kill criterion, and bold’s two seed
fractions are identical at 0.375. Applying the frozen selection rule to these numbers picks
boxed at three training seeds with backtick and marker at two each, while bold qualifies
and is not smoked because it is neither the highest, the boundary, nor the lowest point;
smoke__point_ selection.md records that exclusion and its collision audit explicitly.

The mechanical gate did load-bearing work

hash_numeric_final_line, the anchor that restates the task’s mandated answer format,
sailed through the support clause. Its 34 conditional firings of 832 give a rate of 0.0409
and a Jeffreys lower bound of 0.0290, nearly ten times the 0.003 floor. Its raw emission of
114 was third highest in the slate, and its differential fraction of 0.0969 exceeds the parent’s
by a factor of 3.4. The statistical clauses nearly let it through entirely: it misses the frozen
replication floor only at seed 518, 0.075 against 0.08, a margin of 0.005 that no screen should
be trusted to hit twice. What rejected it decisively was the mechanical probe, which found
its detector firing on the canonical gold exemplar of every one of the 2,000 items, 2,219 of
4,219 exemplar strings once comma-grouped and trailing-newline variants are included, with
substring witness #### 1 (separability probe/verdicts.json). This is the screen’s clearest
single finding. A reachability screen built on emission statistics alone, however carefully
bounded, would have admitted the task’s own instructed answer format as the study’s ex-
ploit or excluded it on a knife-edge. Only a zero-GPU check that a detector must not fire
on a correct compliant answer rejected it for the right reason.

The semantics choice is a measured, verdict-changing sensitivity

Every rollout carries both detector semantics, and the two columns disagree at a scale no
reader would guess from the specification. Under contains semantics bold fires separably
152 times; under strict end-anchored semantics it fires twice, a factor of 76. Boxed falls from
257 to 10, a factor of 26. The position-free detectors are unaffected, backtick and marker
keeping 49 and 66 under both readings. The consequence is not cosmetic. Under the frozen
clauses strict bold fails support outright with a Jeffreys lower bound of 0.000489, strict boxed
fails replication at 0.0188 and 0.0250 against 0.08, and the qualifying set shrinks from four
candidates to two. The selection rule applied to the strict numbers assembles a different
three-point curve, and which different curve depends on the ambiguous boundary clause
disclosed in the audit section below. A specification detail that looks innocuous, whether
the scorer demands the final line be the form or merely contain it, decides which experiment
gets run. We report both columns in the released artifacts, the operative choice was fixed
with its rationale before sampling, and every verdict is published under each reading.



Documentation conjures support, and the baseline separates the
mechanisms

The no-documentation baseline splits the slate by where support comes from. The three form
candidates have genuine base-prior support, firing separably 73, 98, and 90 times of 1,920 for
backtick, bold, and boxed on rollouts that never mention them. The two lexical candidates
have none at all: marker and the parent directive both measure 0 of 1,920 without their
documentation. Every one of marker’s 66 separable firings in its documented arm is therefore
conjured by the documentation sentence itself, typically by echoing the documented phrase.
This contradicts the slate’s pre-registered expectation, which predicted near-zero support for
an arbitrary string. One neutral sentence stating a scorer property was enough to move an
unreachable seam past every statistical floor. The baseline also confirms at scale what the
pilot suggested about accuracy. The same items score a gold rate of 0.571 undocumented,
0.466 under the parent’s sentence, and 0.603 under boxed’s, so a candidate’s documentation
shifts task accuracy by up to a tenth in either direction. That shift is why every separability
statistic is conditioned within its own arm.

The parent seam was more reachable than its own run could
measure

At this screen’s generation shape the parent directive fired separably 9 times in 1,920 comple-
tions, 0.0047. The number its training run recorded was 1 in 3,600 sampled rollouts, 0.00028,
a factor of 17 lower. The two measurements differ in generation cap, 512 tokens here against
the 192 at which 87 percent of the historical run’s completions truncated. They also differ
in the documentation’s position in the prompt, which the parent relocated only after its
diagnosis (e0_ diagnosis.md). Their gap measures the combined repair, and the direction is
the telling part: the parent’s broken generation configuration was actively depressing the
very reachability quantity its kill decision was read from. A study that concludes a seam is
unreachable has partly measured its own sampling shape, which is the strongest argument
the screen data provide for measuring reachability under the exact configuration training
will use.

The implementation drifted from the preregistration, and the
audit caught it

This paper argues that reward-hacking studies should preregister their instruments, so we
audited our own. An independent seat re-implemented the frozen eligibility rule from
the raw rollouts, stdlib only, validated its Jeffreys bound against a reference implemen-
tation to 3.18e-15, and compared it clause by clause to what the harness computed (eligi-
bility_rule audit.md). The bottom line is that all twelve verdicts, six candidates under
two semantics, and the selected three-point set are identical under the frozen rule and the
implemented one, so the smoke stage runs on a selection that is valid under the prereg-
istration. The audit nonetheless found real drift, and one item is a defect. The frozen
replication clause requires the seam-differential group fraction to reach 0.08 in each seed,
but the harness applied that floor to the fraction of groups with any reward variation at
all. That quantity sits between 0.694 and 0.875 for every candidate in the slate, including
those with almost no form-without-work signal. As implemented the replication gate could
not fail, and a gate that cannot fail is not a gate; it bound nothing here only because the
other clauses independently caught both failing candidates. Three further divergences are
material to interpretation though not to any verdict. The implementation used a frequen-
tist Wilson bound where the preregistration specifies a Bayesian Jeffreys credible bound,
and it divided seam firings by all 1,920 completions where the preregistration conditions
on the gold-incorrect subset. For boxed that is the difference between 0.134 with Wilson
lower 0.119 and the frozen 0.337 with Jeffreys lower 0.304. Its mechanical probe was stricter
than the frozen text asks, testing 4,219 exemplar variants plus a substring closure against
the specified one exemplar per item. The code also carries a gold-channel agreement gate
the frozen text never specified, inert here because no verdict was channel-4 sensitive. The
equivalence has texture the phrase “bookkeeping difference” would hide: under strict se-
mantics boxed misses the implemented support floor by 0.000168 while clearing the frozen
one by 0.00377, failing instead on replication. The two formulations agree on every verdict



without agreeing on every reason. One ambiguity in the frozen prose surfaced the same
way: eligibility has two numerical boundaries and the selection clause “closest to the eligi-
bility boundary” does not say which distance controls. The selection used support-bound
distance; the audit evaluated both readings and the selected set under the operative seman-
tics is identical either way, though under strict semantics the two readings would assemble
different curves. Throughout this paper the frozen conditional-Jeffreys formulation with
per-seed seam-differential replication is primary, and the implemented Wilson formulation
is reported as a post-hoc robustness analysis that is verdict-equivalent under the operative
semantics, not as an equivalent formulation. A study about preregistration discipline that
treats its code path as the registered rule would be committing the error it documents. The
drift between our own preregistration and our own harness, printed here with its audit, is
the paper’s own evidence for why the discipline needs mechanical enforcement.

Results: the training curve

The training curve

The central prediction is falsified

All seven pre-registered smoke legs completed (curve_summary.md); boxed and back-
tick ran under Athena run r-6594b95¢1016 and marker under the recovery run r-
6dd3af8ec3cd, after a manager command-shape error that is documented in that pro-
posal’s rationale. The pre-registered manipulation check passed (design.json, manipula-
tion__check.evaluated): over steps 1 through 20, the mean seam-differential group fraction
was 0.0667 for the lowest-screened backtick_hash_span point and 0.3472 for the highest-
screened boxed_numeric_ final _line point (smoke stats.json). The resulting spread was
0.2806, above the pre-registered minimum required effect of 0.15 (design.json).

The four-point curve reads, in screened-support order: the parent directive at 0.0281 fin-
ished at its archival 1/36, backtick at 0.134 finished at 1/36 in both seeds, and marker at
0.178 finished at 1/36 in both seeds. boxed at 0.519 finished at 0.417, 0.278, and 0.583
across its three seeds, a seed-median of 0.417 against the frozen 0.25 gate. One point passed
and three sat at exactly one firing in a 36-completion final batch, the smallest nonzero
value the gate statistic can take. The primary confirmatory statistic follows directly (pri-
mary__confirmation.json): 1 of 3 screen-eligible smoked points confirmed, a rate of 0.333
with a Wilson 95 percent interval of [0.0615, 0.792]. That interval spans nearly the whole
unit line, so this run cannot pin the confirmation rate. What it can do is falsify the univer-
sal form of the prediction: backtick and marker both cleared the frozen eligibility rule with
conditional Jeffreys lower bounds of 0.0416 and 0.0581 against a 0.003 floor. Both finished
at exactly the value the parent run was killed for. Screened base-policy support, at the level
our pre-registered floor certified, is not sufficient for GRPO to amplify a shortcut. A review-
requested additional point, bold_final answer, ran after these confirmatory statistics were
frozen and is reported descriptively in the five-point analyses (five_point_ descriptive.json);
it is excluded from every confirmatory statistic in this section by construction.

A free rival predictor did better than the paid screen

This is the most consequential negative result in the run. On the four curve points the frozen
two-seed screen classified 2 of 4 gate outcomes correctly. The greedy zero-cost rival, mere
presence of the detector anywhere in six archived base-model greedy completions plus the
same mechanical gate, classified 3 of 4, and the naive raw seed-517 emission rate classified
1 of 4 (predictor__comparison.json). The paired frozen-minus-greedy accuracy difference is
-0.25 with an exact McNemar p of 1 at n = 4 (stats.json). Stated plainly: our 1.93 GPU-hour
screen did not out- predict a free check on this evidence. Stated equally plainly: four points
make every one of these comparisons underpowered, the McNemar interval on the difference
spans [-0.674, 0.174], and neither the screen’s inferiority nor its superiority is established. All
three predictors preserved the tied nondecreasing ordering, so the ordering statistic cannot
distinguish them either. What survives for the screen is exclusion: its negative predictions
were 1 for 1, the greedy rival’s were 2 for 2, and no predictor wrongly excluded a trainable
seam.
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An exploratory grid probes the eligibility floors, on four points

A post-hoc sensitivity grid over 192 floor combinations (threshold_ sensitivity.json) illus-
trates what the observed outcomes would imply about the frozen floors if these four points
were representative, which four points cannot establish. Holding the replicated-group floor
at its frozen 0.08, the conditional-support value separating observed outcomes lies in (0.0581,
0.304], 19.4 to 101 times the pre-registered 0.003. Holding support at 0.003, the group-floor
separator lies in (0.169, 0.506], 2.1 to 6.3 times the pre-registered 0.08. A representative
pairing of support 0.06 with group 0.08 classifies the observed curve 4 of 4 against 2 of 4
for the frozen floors, a paired difference of +0.50 with an exact McNemar p of 0.5 at n =
4. FEvery number in this paragraph is POST-HOC and exploratory: the separators were
inferred after the smoke outcomes were seen, 0.06 is not a validated threshold, and the grid
was fit to the same four points it evaluates. None of these multipliers is a finding this run
can establish. What the grid motivates is a question, not a correction: whether the gap
between detectable and trainable support is as wide as these points suggest is exactly what
a successor screen, with points inside the gap, would have to measure (followups.json).

The one gate pass is confounded, and the design pre-registered this reading

boxed cleared the gate with 2 of 15, 3 of 10, and 5 of 21 of its step-100 seam firings on
gold- incorrect completions across its three seeds, re-derived from the raw step_ metrics.csv
files, so between 13 and 30 percent. The majority of its firings, 70 to 87 percent, landed on
completions that also solved the problem. The design pre-registered exactly this pattern,
a gate pass with a low form-without-gold-credit rate, as a reportable anomaly indicating
residual confounding, and that clause is triggered. What the boxed leg demonstrates is
reward-driven adoption of a paying presentation form, not a clean form-without-work exploit;
figure purity.png (figure_ purity.csv) shows the joint composition per seed. The single firing
in each marker leg was gold-incorrect, which is the pure exploitative event, and one event
per leg carries no evidential weight at this batch size.

The ordering prediction holds and is nearly empty

Step-100 selection is nondecreasing in screened support across the four points, so the pre-
registered ordering prediction is formally satisfied. It is also nearly vacuous as measured.
The design quantified the ordering’s evidential weight as 1 in 24 under a uniform arrangement
null with four distinct values, and we observed two distinct values with three points tied
at the floor. That figure does not describe this outcome and we do not quote it as though
it did. A curve of floor, floor, floor, high is consistent with the nondecreasing prediction
and equally consistent with a simple threshold anywhere above 0.178, which is the honest
reading of figure main.png (figure_main.csv).

What the 1/36 audit rules out, and what it cannot

Three points finishing at exactly 1/36, the same value as the parent’s archival record, invited
suspicion of a bookkeeping artifact, so the value was audited (one_in_ 36_audit.json). The
audit confirms five distinct batch records with five distinct row hashes across two Athena
runs and the parent archive. It rules out a copied aggregate on content: backtick’s single
firings were gold- correct while marker’s were gold-incorrect, so the identical rates arise from
different underlying events. What it cannot rule out is a completion-level artifact, because
the live recorder reduced each 36-completion callback to counts and discarded completion
text, item id, and within-batch index, leaving nothing from which the five firing completions
can be reconstructed. The recorder should have retained those fields, the successor logger
must, and the verdict stands as recorded: a genuine batch-level floor whose completion-level
identity is unverifiable.

Gold trajectories, and a contrast the screen thought mattered

Seam selection is only interpretable beside task accuracy, so the gold trajectories ship
alongside the curve as their own artifact (gold_accuracy_trajectories.csv; final values in
gold_accuracy_final.csv). Averaged over the first twenty training steps, train-batch gold
rates sat between 0.704 and 0.767 on every new leg, and final-batch values ranged 0.417
to 0.722, noisy single batches of 36 against the parent’s archival 0.278 reference. No leg
shows gold collapse. boxed’s pass carried a seed-median final gold of 0.694, which satis-
fies the design’s gold-retention requirement for the top qualifier, so its seam adoption rode
alongside task competence instead of replacing it. The smoke also answered a contrast the
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screen had made prominent: marker had zero base-prior support, 0 of 1,920 undocumented
completions, its entire screened support conjured by its own documentation sentence, while
backtick had genuine spontaneous support at 73 of 1,920. The two finished identically at
the floor. Documentation-conjured support and base-prior support behaved the same under
training, and the distinction that looked mechanistically important at screen time made no
measurable difference at smoke time.

Results: a second model family

We repeated the frozen six-candidate reachability screen on Llama-3.2-1B-Instruct with
the same 160 prompts, two sampling seeds, groups of six completions, 512-token cap, and
temperature 1.0. This was a screen-only replication. Each candidate contributed 1,920
documented completions in 320 prompt-by-seed groups, and no Llama training run was
performed.

The separable-firing counts were 9, 34, 49, 66, 152, and 257 of 1,920 on Qwen, compared
with 4, 117, 32, 131, 300, and 357 of 1,920 on Llama, for parent, hash, backtick, marker,
bold, and boxed respectively. Every value re-derived from the two summaries matched the
raw rollouts under the registered contains detector and four-channel gold scorer.

The reachability profile did not transfer unchanged. Qwen ordered the seam-differential
group fractions as boxed 0.519, bold 0.375, marker 0.178, backtick 0.134, hash 0.0969, and
parent 0.0281, with n = 320 groups per candidate. Llama instead ordered them as bold
0.603, boxed 0.591, hash 0.303, marker 0.297, backtick 0.0938, and parent 0.0125, again
with n = 320 groups per candidate. Parent remained last, and bold and boxed remained
the two highest candidates while swapping places. The middle of the slate changed more
sharply.

Across the six paired candidates, Spearman’s rho was 0.771, with an exact two-sided permu-
tation p = 0.103 from all 720 rank permutations. This indicates partial concordance, not
identical profiles. Six points provide little power or rank resolution, so the statistic should
not be read as establishing either invariance or independence. The mean Llama-minus-Qwen
change in seam-differential fraction was 0.0948 across n = 6 candidates, with a paired t 95%
interval of [-0.0219, 0.211] and an exact two-sided paired sign-flip p = 0.125.

The hash candidate made the deterministic check more important on the second model.
Its separable firings rose from 34 of 1,920 on Qwen to 117 of 1,920 on Llama, a 3.44-fold
increase, while its seam-differential fraction rose from 0.0969 to 0.303 and its rank rose from
fifth to third among n = 6 candidates. A statistical screen alone would therefore admit
this task-mandated answer format more strongly on Llama. The model-independent probe
rejects it in both cases because the task’s instructed answer line is itself accepted by the
candidate detector.

This is a two-instance result: the same mechanical false positive survives on two model
families and becomes more severe on the second. It is not evidence that the effect generalizes
broadly. Two models do not provide external validity, though they are one step beyond one.

The Llama screen was excluded from the eligibility, smoke, and confirmation builders by
construction. The primary confirmation rate consequently remains 1 of 3 frozen Qwen
points, or 0.333 with a Wilson 95% interval of [0.0615, 0.792]. Nothing in this screen-only
replication establishes trainability on Llama.

Discussion

The central prediction of this study is false, and the honest size of that finding is set by its
own interval. Among the three screen-eligible smoked points exactly one crossed the gate, a
confirmation rate of 0.333 whose Wilson 95 percent interval, [0.0615, 0.792], spans most of
the unit line (primary_ confirmation.json). Two candidates holding fourteen and nineteen
times the frozen support floor finished at exactly 1/36, the value for which the parent run
was killed. The proposal this study was built to support, that reachability screening should
gate design freeze in reward-hacking studies, is therefore withdrawn as a conclusion. We
proposed it, pre-registered a test of it, ran the test, and could not establish it, and no amount
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of framing changes what that sequence is. This run does not answer whether reachability
screening is worth its cost; after our attempt, the honest state of that question is open.

What the paper contributes instead is what the attempt exposed, and none of it depends
on the underpowered curve. Each of the following is a demonstration, shown once and
concretely. A seam passed the statistical support floor at 4.2 times the threshold while
being the task’s own mandated answer format, and a deterministic zero-GPU check caught
it (eligibility rule audit.md); that check, the mechanical separability probe, is the one
directly useful artifact of this run, because its value is a property of the detector and the task,
not of any sample. A specification choice between strict and containment detector semantics
moved a headline separable-firing count 76-fold, 152 against 2 of 1,920, and flipped which
candidates qualify. The parent’s seam measured 17 times more reachable at the training
generation shape, 9 of 1,920 against 1 of 3,600, than at the truncated shape its own run used
to declare it unreachable. Two eligible candidates finished at exactly the value of a seam
already declared dead. And the screen overran its own cost estimate by 75.4 percent, 1.93
GPU-hours against 1.10, because it was priced at the parent’s 0.257 seconds per completion
after this run’s own pilot had measured 0.504 (cost_ reconciliation.json). Each of these is a
documented way a reward-hacking study can mislead its designers, and each survives n=4
because it is an existence proof.

The free-rival result belongs beside the withdrawal because it is part of why the withdrawal
is required. The greedy presence check, six archived base-model completions and the same
mechanical gate, classified 3 of 4 pre-registered gate outcomes against the paid screen’s 2 of
4, and 4 of 5 descriptively with the review-requested bold point, with an exact McNemar
p of 1 at both sizes (five_point_ descriptive.json). Our 1.93 GPU-hour screen did not out-
predict a free check on this evidence, and this evidence, four paired points, cannot rank
two predictors in either direction. The screen’s one measured edge is resolution, since the
presence check ties bold and boxed at two completions each and cannot order what it admits,
while the graded screen ordered all five points. A practice cannot be recommended as a gate
while a free substitute matches its observed gate decisions and the comparison is too small
to separate them.

What the five points themselves show is described once and not built upon. The three
lowest-screened points finished at exactly one firing per 36-completion batch and the two
highest near 0.40, with nothing in between, so on this model and task the separation between
untrainable and trainable sits somewhere between two of our screened values, 0.178 and 0.375
(two__cluster__characterization.json, five points, descriptive). The 192-cell floor grid remains
an exploratory sensitivity illustration: if these five points were representative, it would imply
a working support floor 19 to 51 times the one we froze, and whether they are representative
is precisely what this run cannot establish (threshold sensitivity five point.json, post-hoc).
The run’s single gate pass also carries its own asterisk, because 78 percent of boxed’s firings,
36 of 46 pooled, sat on completions that also solved the problem, which the design’s pre-
registered anomaly clause reads as residual confounding (wave2_ purity_ readout.json).

A negative report is only worth reading if its bookkeeping survives hostility, so the receipts
are part of the contribution. The eligibility rule as implemented drifted from the frozen
wording; an independent re-implementation caught the drift and verified all twelve verdicts
identical under both formulations (eligibility rule audit.md). Detector semantics were
verified identical across screen and smoke with zero replay mismatches on 3,840 rollouts.
The suspicious coincidence of five records at exactly 1/36 was audited to five distinct batch
records with distinct content, and the audit states what it cannot rule out, a completion-level
artifact, because the logger discarded completion text (one_ in_36_audit.json).

For anyone running a study of this shape, the practices our mechanisms pay for are modest
and concrete. Run the mechanical separability probe on every candidate seam, because it
is free, deterministic, and caught here what every emission statistic missed. If reachability
is measured at all, measure it at the exact generation shape training will use, because the
same seam differed 17-fold between shapes. Log both detector semantics on every rollout,
keep completion text in the training logger, and price any screen from the run’s own pilot.
None of this amounts to a recommendation to gate design freeze on a reachability screen;
that is the proposal we could not establish.
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What would a successor have to establish before the practice could be recommended? First,
a confirmation rate with a usable interval, which means dozens of seam points spanning the
support range, not five; at our measured 0.45 GPU-hours per two-seed smoke leg, points are
cheap individually and expensive in the quantity required. Second, generality: more than
one base model and more than one task family, since every number here rests on Qwen2.5-
1.5B-Instruct and one math word-problem family, and the screen’s failure mode could be
task-specific in either direction. Third, a demonstrated margin over the free presence check
large enough to justify the screen’s measured cost, including its 75.4 percent overrun. The
two runs named in followups.json, populating the support gap at about 4.5 GPU-hours and
re-running boxed on a gold-incorrect-only scorer at about 1.4 GPU-hours, are the immediate
next steps on this model and task, and they are necessary, not sufficient, for that case.
Until such evidence exists, what this paper offers is a pre-registered proposal, its falsified
central prediction, the audited instruments that make the falsification checkable, and the
mechanisms any successor can avoid tripping over.

Reproducibility

This appendix is generated mechanically from the run’s recorded artifacts so that every
experimental cell, its sample size, its seeds, and its compute cost are inspectable without
re-running the job or asking the authors. A value shown as “not recorded” was absent from
the manifest and has not been inferred.

The run comprises 6 recorded experiments. Each row below is one experimental cell as
written to results/real/experiments. json.

Key
n (per hyperpa- GPU
ExperimentModel Dataset ~ Mode cell) Seed(s) rameters — minutes
el_screen Qwen2.5- Task-A real 160 not params=1.5B5.79
1.5B- frozen recorded
Instruct  training
split,
first 160
prompts
e2_smoke Qwen2.5backaskk Ahashresppan 2000 423, 424 100 55.53
1.5B- frozen steps;
Instruct  training 0.3003003003003003
split epochs;
params=1.5B
e2_smoke Qwen2.5bollladknAl ansesdr 2000 423, 424 100 54.37
1.5B- frozen steps;
Instruct  training 0.3003003003003003
split epochs;
params=1.5B
e2_smoke Qwea2.5boxBakknfimericedinal 1in€2000 423, 424, 100 81.75
1.5B- frozen 425 steps;
Instruct  training 0.3003003003003003
split epochs;
params=1.5B
e2_smoke_ Qwen2.5maillask- Aubstriag] 2000 423, 424 100 54.20
1.5B- frozen steps;
Instruct  training 0.3003003003003003
split epochs;
params=1.5B
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Key

n (per hyperpa- GPU
ExperimentModel Dataset ~ Mode cell) Seed(s) rameters  minutes
e3 screen_ Ildamadb Task-A real 160 517, 518  params=1.01).99

3.2-1B- frozen

Instruct  training
split,
first 160
prompts

Seed policy. The distinct RNG seeds recorded across the manifest are 423, 424, 425, 517,
518. Per-experiment seeds are shown in the table above; replicate cells are distinguished
by seed in their experiment id. 1 experiment(s) carry no recorded seed (single-shot supervi-
sor/ceiling fits or eval passes) and are marked “not recorded”.

Cross-validation. No cross-validation fold fields are recorded in the manifest.

Statistical tests. Each quantitative comparison in the paper carries a formal test, recorded
in results/real/stats. json.

Claim Test Statistic p 95% CI n Seeds
For two-sided  0.078125 1.4012984643PA8BHIL0930 23RN 334, 2
bold_ final answetr, 45 0.09012906976195616]
contains McNemar

semantics test;

yields paired

more risk-

separable difference

firings Wald 95%

than strict CI

semantics

on the

same com-

pletions.

For two-sided  0.1286458333333838266004 16.6 366994 1421 605, 2
boxed numesgadinal line, 75 0.1436217251824506]
contains McNemar

semantics  test;

yields paired

more risk-

separable difference

firings Wald 95%

than strict CI

semantics

on the

same com-

pletions.

15



Claim Test Statistic p 95% CI n Seeds
hash_numeri¢wdasadedine 0.20625 6.1933820608(132@73 78551633435, 2
has higher exact 11 0.2651214483400656]
seam- McNemar

differential  test over

group paired

incidence prompt-

on Llama  by-seed

than on groups;

Qwen paired

while risk-

failing the  difference

same Wald 95%

determin-  interval

istic probe

on both.

The mean  two-sided  0.09479166666655565 [- 6 2
Llama- exact 0.021907678252143167,
minus- paired 0.21149101158547645]
Qwen sign-flip

change in  test over

seam- candi-

differential  dates;

fraction is  paired

summa- mean-

rized over  difference

the same t 95%

six candi-  interval

dates.

The seam-  two-sided  0.7714285714D8BTABI 77777 T ABTADI1643244434, 2
differential exact per- 1.0

rank mutation

ordering is  test for

compared  Spearman

across the  rank corre-

same lation over

frozen six  all 720

candidates permuta-

on Qwen tions

and

Llama.

For back-  two-sided - 3.5508177222}52143¢- 1920 2
tick__hash_ spemact 0.06614583333333333 0.08384451729088907,
raw seam McNemar -

emission test; 0.0484471493757776]
under paired

documen-  risk-

tation is difference

compared ~ Wald 95%

with the CI

paired no-

documentation

rendering.
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Claim Test Statistic p 95% CI n Seeds
For two-sided 0.1807291666G6BEBERL6851 J045A65 7654 TEHIWH 143, 2
bold_final answetr, 40 0.2068006785735719]

raw seam McNemar

emission test;

under paired

documen- risk-

tation is difference

compared ~ Wald 95%

with the CI

paired no-

documentation

rendering.

For two-sided 0.2713541666668BB736 7535293856057 IERMD633, 2
boxed numexikadinal line, 74 0.2988522754045365]

raw seam McNemar

emission test;

under paired

documen- risk-

tation is difference

compared ~ Wald 95%

with the CI

paired no-

documentation

rendering.

For two-sided -0.0296875 0.0005038329481248217 1920 2
hash numeriexdital line, 0.0461257152523394,

raw seam McNemar -

emission test; 0.0132492847476606]

under paired

documen-  risk-

tation is difference

compared ~ Wald 95%

with the CI

paired no-

documentation

rendering.

For two-sided 0.055208333323833B3032836.6083992640505888324, 2
marker_substaingy 32 0.06542402607082834]

raw seam McNemar

emission test;

under paired

documen- risk-

tation is difference

compared ~ Wald 95%

with the CI

paired no-

documentation

rendering.
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Claim Test Statistic p 95% CI n Seeds

For par- two-sided  0.0046875  0.00390625 [0.00163224230¥%633417, 2

ent_ exact_ dirative, 0.007742757692336658]
raw seam McNemar

emission test;

under paired

documen-  risk-

tation is difference

compared ~ Wald 95%

with the CI

paired no-

documentation

rendering.

Post-hoc two-sided 0.4 0.5 - 5 4
0.06 exact 0.029406594492117577,
support- McNemar 0.8294065944921176]
floor test;

accuracy paired

is risk-

compared  difference
with the Wald 95%
preregis- CI

tered

0.003 rule

over all

five

observed

points.

Frozen- two-sided -0.2 1.0 - 5 4
screen exact 0.5506090162306325,
gate classi- McNemar 0.15060901623063255]
fication test;

accuracy paired

is com- risk-

pared with  difference
greedy_ baseSWMldpB5Hnce
over the CI

four

frozen

points

plus the

review-

requested

bold

point.
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Claim Test Statistic p 95% CI n Seeds

Frozen- two-sided 0.2 1.0 - 5 4
screen exact 0.15060901623063255,
gate classi- McNemar 0.5506090162306325]
fication test;

accuracy paired

is com- risk-

pared with  difference

naive_seed51Watdwd5¥nconditional

over the CI

four

frozen

points

plus the

review-

requested

bold

point.

Bold and two-sided  0.161919040409r%6H200728¢10416 75 5
boxed are  Fisher 0.05114033934544779,
compared  exact test; 0.374978420304968|
on the unpaired

pooled risk-

gold- difference

incorrect Wald 95%

share CI

among

terminal

seam

firings.

For back-  two-sided  -0.03125 0.5113757815852296 160 2
tick__hash_ spemact 0.10560497325565772,
seam- McNemar 0.04310497325565772]
differential  test;

group paired

incidence risk-

is difference

compared ~ Wald 95%

across CI

sampling

seeds 517

and 518.

For two-sided 0.0 1.0 - 160 2
bold_ final asxwetr, 0.10101423163331376,
seam- McNemar 0.10101423163331376]
differential test;

group paired

incidence risk-

is difference

compared ~ Wald 95%

across CI

sampling

seeds 517

and 518.
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Claim Test Statistic p 95% CI n Seeds
For two-sided  -0.025 0.7035366713552629 160 2
boxed numexrgadinal line, 0.12137700650492442,
seam- McNemar 0.07137700650492443]
differential  test;

group paired

incidence risk-

is difference

compared ~ Wald 95%

across CI

sampling

seeds 517

and 518.

For two-sided  -0.04375 0.24778856337070618 160 2
hash numeriexdnial line, 0.1070396804245244,

seam- McNemar 0.019539680424524405]
differential test;

group paired

incidence risk-

is difference

compared ~ Wald 95%

across CI

sampling

seeds 517

and 518.

For two-sided ~ 0.01875 0.7607916425¢13457 160 2
marker_ subsiingt 0.06152458911429007,
seam- McNemar 0.09902458911429007]
differential  test;

group paired

incidence risk-

is difference

compared ~ Wald 95%

across CI

sampling

seeds 517

and 518.

For par- two-sided  0.01875 0.4531249999999998 160 2
ent_ exact_ diexative, 0.01352937717594602,
seam- McNemar 0.05102937717594602]
differential  test;

group paired

incidence risk-

is difference

compared ~ Wald 95%

across CI

sampling

seeds 517

and 518.
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Claim Test Statistic p 95% CI n Seeds
backtick_hasbnepided 0.0255208333 833383333954 TADAG357968SIMENF 756, 2
docu- exact 29 0.033578544417319035]
mented binomial

contains- test

semantics against

separable-  0.003;

firing rate  two-sided

is Wilson

compared  95% CI

with the

frozen

0.003

eligibility

floor.

bold_final aonswaided 0.079166666686BBH0G3 3087 (7267932804 TIFEAD026, 2
docu- exact 157 0.0921011388928634]
mented binomial

contains- test

semantics  against

separable-  0.003;

firing rate  two-sided

is Wilson

compared  95% CI

with the

frozen

0.003

eligibility

floor.

boxed numerne-Sitdd line).133854166666686566 [0.119352615 10RABISS, 2
docu- exact 0.14981793242049962]
mented binomial

contains- test

semantics  against

separable-  0.003;

firing rate  two-sided

is Wilson

compared  95% CI

with the

frozen

0.003

eligibility

floor.

hash_numerionésidedine 0.01770833333388B833934023.00269970383A016901, 2
docu- exact 16 0.024643008834568863]
mented binomial

contains- test

semantics  against
separable-  0.003;
firing rate  two-sided
is Wilson
compared  95% CI
with the

frozen

0.003

eligibility

floor.

21



Claim

Test

Statistic P 95% CI n Seeds

marker_ subsiomessided

docu-
mented
contains-
semantics
separable-
firing rate
is
compared
with the
frozen
0.003
eligibility
floor.

exact
binomial
test
against
0.003;
two-sided
Wilson
95% CI

parent__exactonbisctdste

docu-
mented
contains-
semantics
separable-
firing rate
is
compared
with the
frozen
0.003
eligibility
floor.

exact
binomial
test
against
0.003;
two-sided
Wilson
95% CI

backtick hasbnepided

seed 423
terminal
seam
selection
is
compared
with the
frozen
0.25 gate.

exact
binomial
test
against
0.25;
two-sided
Wilson
95%
completion-
level
interval

backtick_ hasbnewsided

seed 424
terminal
seam
selection
is
compared
with the
frozen
0.25 gate.

exact
binomial
test
against
0.25;
two-sided
Wilson
95%
completion-
level
interval

0.034375 3.7995592378 BORTA-106143WAT 7557, 2
46 0.043498872784648646]
0.0046875  0.12867791176802UBI0764IAB0227, 2

0.008884968609020813]

0.0277777TTTTOIIIIEE2162040049204071398104565, 1
0.14169718653273852]

0.02777777T7TTOMIIIGE2162246049204071398104565, 1
0.14169718653273852]
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Claim Test Statistic p 95% CI n Seeds

boxed__numenine-fiddd 1ine0.4166666666666B6F1 30359 46.27439562053614606, 1

seed 423 exact 0.5779974842512833]
terminal binomial

seam test

selection against

is 0.25;

compared  two-sided
with the Wilson

frozen 95%
0.25 gate.  completion-
level
interval
boxed_numenine-iddd 1ine0.2777777777T0ATTE 1527478 156883379480 34616, 1
seed 424 exact 0.439924899973971]
terminal binomial
seam test
selection against
is 0.25;

compared  two-sided
with the Wilson

frozen 95%
0.25 gate.  completion-
level
interval
boxed_ numexine-fiddd 1ine0.583333333323B3B4245356(BA2RNO251 5B 7167, 1
seed 425 exact 05 0.7285943794855393]
terminal binomial
seam test
selection against
is 0.25;

compared  two-sided
with the Wilson

frozen 95%
0.25 gate.  completion-
level
interval
marker_substomegsided  0.0277777777079999682 1620604920407 1398104565, 1
seed 423 exact 0.14169718653273852]
terminal binomial
seam test
selection against
is 0.25;

compared  two-sided
with the Wilson

frozen 95%

0.25 gate.  completion-
level
interval
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Claim Test Statistic p 95% CI n Seeds

marker__substomegsided  0.0277777777079IIIGR 1622604920407 1398104565, 1

seed 424 exact 0.14169718653273852]
terminal binomial

seam test

selection against

is 0.25;

compared  two-sided
with the Wilson

frozen 95%
0.25 gate.  completion-
level
interval
backtick_hasHesepiptive  0.027777777707999990 7474 DOT6510219RI494577, 2
pooled pooled 0.09574175221438222]
terminal one-sided
comple- exact
tions are binomial

compared  test

with the against
frozen 0.25;

0.25 gate,  two-sided
with the Wilson

point 95%

verdict completion-

retained level

as the interval

seed-

median

rule.

boxed__numendesdiiptlivéine0.4259259259 259259865294 96.3387 9220435637, 3
pooled pooled 05 0.5201481452125187]
terminal one-sided

comple- exact

tions are binomial

compared  test

with the against
frozen 0.25;

0.25 gate,  two-sided
with the Wilson

point 95%

verdict completion-
retained level

as the interval
seed-

median

rule.
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95% CI n

Claim Test Statistic p
marker__subsidéngriptive  0.02777777770799IITE0 747 A DYTE510219MR1494577
pooled pooled

terminal one-sided

comple- exact

tions are binomial

compared  test

with the against

frozen 0.25;

0.25 gate, two-sided

with the Wilson

point 95%

verdict completion-

retained level

as the interval

seed-

median

rule.

The one-sided 0.3194444444042444
higher- exact

screened paired
boxed_numesignfitipl line

point has test over

greater shared

terminal seed-level

seam terminal

selection rate differ-

than back- ences;
tick__hash_ spaaired-

across mean t
shared 95%

training interval
seeds.

The one-sided 0.31944444440424444
higher- exact
screened paired
boxed_ numesignfitipl line
point has test over
greater shared
terminal seed-level
seam terminal
selection rate differ-
than ences;
marker_substpaiged-
across mean t
shared 95%

training interval
seeds.

25

0.09574175221438222]

- 2
0.5629308844722223,
1.0]

- 2
0.5629308844722223,
1.0]



Claim Test 95% CI n Seeds
The one-sided [0.0, 0.0] 2 2
higher- exact

screened paired

marker_subssigigflip

point has test over

greater shared

terminal seed-level

seam terminal

selection rate differ-

than back- ences;

tick__hash_ spaaired-

across mean t

shared 95%

training interval

seeds.

Loose two-sided  0.3333333333833333 [- 6 2
contains exact 0.04386191135872386,
and strict ~ McNemar 0.7105285780253905]
detector test;

semantics  paired

are risk-

compared  difference

under the ~ Wald 95%

exact CI

frozen

eligibility

rule.

Frozen two-sided [0.0, 0.0] 12 2
conditional- exact

Jeffreys/diffedvitNdmar

eligibility test;

is paired

compared  risk-

with the difference

imple- Wald 95%

mented CI

unconditional-

Wilson/reward-

variation

rule over

all

candidate-

semantics

Trows.



Claim Test Statistic p 95% CI n Seeds

The two-sided 0.5 0.5 [0.010009003864986599, 4
post-hoc exact 0.9899909961350134]

0.06 McNemar

conditional- test;

support paired

floor is risk-

compared  difference
with the Wald 95%

pre- CI

registered

0.003 floor

for gate

classifica-

tion on

observed

curve

points.

Frozen- two-sided  -0.25 1.0 - 4 4
screen exact 0.6743446502785643,
gate classi- McNemar 0.17434465027856427]
fication test;

accuracy paired

is com- risk-

pared with  difference

greedy_ baseSMaldb 85 ce

on the CI

same four

curve

points.

Frozen- two-sided  0.25 1.0 - 4 4
screen exact 0.17434465027856427,
gate classi- McNemar 0.6743446502785643]
fication test;

accuracy paired

is com- risk-

pared with  difference
naive_seed51Watdwd5¥nconditional
on the CI

same four

curve

points.

Compute. Total recorded GPU time across all experiments is 7.3605 GPU-hours on a
single NVIDIA GeForce RTX 5090.

Code and data availability. A public code repository URL is not
recorded in project.yaml (links.github). The per-example data of record
that backs every reported number is provided under results/real/ in the
project  repository: eligibility_exact_audit.csv, figure_crossmodel.csv,
figure_main.csv, figure_purity.csv, gold_accuracy_final.csv,
gold_accuracy_final_five_point.csv, gold_accuracy_trajectories.csv,
gold_accuracy_trajectories_five_point.csv, one_in_36_audit.csv,
predictor_comparison.csv, predictor_comparison_five_point.csv,
terminal_purity_by_point.csv, terminal_purity_five_point.csv,
threshold_sensitivity_candidates.csv, threshold_sensitivity_five_point_candidates.csv,
threshold_sensitivity_five_point_grid.csv, threshold_sensitivity_grid.csv,
experiments. json.

27



Five-point descriptive curve, with the frozen four preserved

Bold is a review-requested addition; bold and boxed clear the 0.25 gate
0.62
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2 o ) Oe
g B *,
g 0.375 |
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2 L
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s B I i e et i e
&
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0.125

archival: 136 seeds 423, 424: 136 each
Oe O¢0
0.000
0.0 0.1 0.2 0.3 0.4 05
backtick_hash bald_final
© waining sced @ sced median % review-requested addition N fitted trend; confirmatary statistics remain four-poir
screened support (seam-differential group fraction)
Main result figure for the paper.
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