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Abstract

We pre-registered a compound criterion for whether a mid-layer steering
direction estimated entirely from one principal’s secretly-loyal model or-
ganism transfers to a disjoint second principal in Qwen2.5-0.5B. The cri-
terion had three components: an absolute effect of at least 15 percentage
points on both injection arms, a 5-point separation of both arms from all
three controls, and a transfer ratio of at least 0.50 against a principal-B
oracle direction in a majority of pairs. We report all three. The arm-
magnitude component fails at 7.9 points on the additive arm and 12.0 on
the subtractive. The separation component fails on the control that tests
direction-specificity, where a norm-matched random vector leaves a separa-
tion of 2.17 points with a 95 percent interval of [-1.9, 6.0] that includes zero.
Only the ratio component is descriptively met, in four pairs of four with
ratios of 1.353, 3.698, 3.438 and 0.5652, and its own pre-registered permu-
tation null clears at 0.8333, so it does not distinguish the real pairing from
a shuffled one. The null is over-determined rather than cherry-picked. One
diagnosis explains why that component looked healthy: the oracle serving
as its denominator has a mean effect of 0.0510 with a 95 percent interval
of [0.0246, 0.0815], a quarter of the matched cells are exactly zero, and the
transplanted foreign direction beats the oracle in seven of twelve cells, so
the ratio inflated and three of the four per-pair ratio intervals have no fi-
nite upper bound. The effect also tracks generic capability damage, at r =
0.7363 with a 95 percent interval of [0.39, 0.96] and a two-sided permutation
p = 0.008 on twelve matched cells. We do not claim to have discovered that
ratio estimators inflate near a small denominator, which is long known; the
contribution is the pre-registered demonstration that this pitfall can turn
a covert-loyalty steering-transfer null into an apparent four-of-four success,
and that a permutation null and a norm-matched control fixed in advance
catch it. This design was underpowered by construction: with four pairs
the exact sign-flip test floors at p = 0.125, so it could not have reached
significance in either direction. We report an underpowered null in a 0.5B
pilot regime, not a demonstration that such transfer is impossible.

1 Introduction

Compound pre-registered criteria exist so that a result has to clear several independent
bars at once, and their value is destroyed the moment reporting narrows to whichever bar
happened to clear. This paper reports every component of the criterion we registered,
including the two that fail outright, because the alternative would reproduce the exact error
the study ended up documenting.

Preprint. Under review.



One limitation should be stated before any result rather than discovered in the outcome.
Primary inference clusters over principal pairs, and with four pairs the exact sign-flip test
has sixteen possible sign assignments, so the smallest attainable two-sided p-value is 0.125.
That number was computable before a single fine-tune was launched. The design therefore
could not have produced a conventionally significant result in either direction, and no reader
should treat the null we report as a rejection that a better-powered study would have to
overturn. We flag it here because a significance floor above the conventional threshold is a
property of the design, not a finding about the world.

The substantive question was whether covert loyalty has a portable internal signature. If
the disposition of a model fine-tuned to favor one principal while denying any bias lives in a
roughly linear residual stream direction that is principal-agnostic, then a direction read off
one organism should steer an organism built around a different principal, which would let an
auditor learn the signature once, on a principal they control, and carry it to a deployment
they do not. We tested this across four fully disjoint principal pairs spanning seventy-
two LoRA fine-tunes of Qwen2.5-0.5B, with layer, token position, coefficient and injection
schedule locked on principal A before the direction made any contact with principal B.

The answer is a null on every component, and the components fail in different ways, which
is what makes the finding hard to argue with. Both arms come in well under the registered
15-point magnitude. The separation requirement fails against a random vector of matched
norm, the control that distinguishes a loyalty-specific direction from any sufficiently large
perturbation. The ratio component is met descriptively, and the permutation null registered
alongside it shows that shuffled pairings clear the same threshold about five times in six, so
meeting it carries almost no evidential weight.

Within that fully-reported set sits one diagnosis, and we want to be careful about how much
novelty to claim for it. That a ratio estimator becomes unstable and its confidence set
unbounded when the denominator is not reliably different from zero is a classical result, set
out by Fieller for exactly this class of problem (Fieller 1954). We are not reporting a new
statistical phenomenon. What we are reporting is its specific instantiation in a place where,
as far as our neighbor search found, it has not been documented: a covert-loyalty steering-
transfer study, where the reference direction is an oracle estimated on the target principal,
where that oracle turns out to sit at the floor with a mean effect of 0.0510, and where the
resulting inflation converts a null into an apparent success in four pairs of four with ratios
as large as 3.698. The transplanted foreign direction even outperforms the oracle in seven
of twelve cells, which no principal-specific account predicts. Had our reporting narrowed
to the ratio, this would have been published as a clean cross-principal transfer result, and
the pre-registered permutation null and norm-matched control are what stopped that. The
claim is that a known pitfall met a criterion design that was blind to it, and that cheap
pre-registered controls caught the result, not that the pitfall itself is news.

We are also transparent about a gap we found in our own paper trail. The realized-design
document that governed execution, design. json, carried the full compound criterion in its
hypothesis field but narrowed its operative transfer_criterion block to the ratio and its
permutation null alone. That narrowing is how a compound pre-registration quietly becomes
a single-bar one. The criterion we report here is the one registered in project.yaml, in full,
which turns a latent integrity gap into something a reader can check.

2 Related work

The extraction and injection machinery is standard. Zou et al. established the top-down
approach of reading and writing concept directions in the residual stream (Zou et al. 2023),
and Panickssery et al. supplied the difference-of-means construction with mid-layer injec-
tion that our primary estimator follows (Panickssery et al. 2023). Marks and Tegmark
motivate the premise that socially loaded attributes leave linear structure a difference of
means can recover (Marks and Tegmark 2023), and work tracing persona vectors through
pretraining supports treating such directions as stable objects rather than checkpoint arti-
facts (Moskvoretskii et al. 2026). Chen et al. extend this to monitoring and controlling
character traits (Chen et al. 2025); our question is not how to control a trait but whether a



direction estimated under one principal is the same object as the one that would have been
estimated under another.

Our nearest neighbors are the transfer claims. Oozeer et al. show that activation-space
interventions can be moved between models, which is the closest existing precedent for
our mechanism (Oozeer et al. 2025); their transfer runs through a learned cross-model
mapping, while we transplant a raw untransformed direction between same-architecture
organisms with no fitted mapping and with every hyperparameter locked on the source. Cao
et al. report preference-optimized steering vectors transferring across models and adapters
(Cao et al. 2024), and Dunefsky and Cohan optimize one-shot directions that mediate safety-
relevant behaviors across inputs (Dunefsky and Cohan 2025); in both cases the direction
is optimized for steering, whereas ours is read off a naturally arising loyal-minus-control
contrast, which is the case an auditor actually faces. Baez et al. are closest in question shape,
testing whether probes and steering vectors carry across factual and opinion sycophancy
subtypes (Baez et al. 2026); our boundary is the principal rather than the sycophancy
subtype, and our contribution is that we ran a permutation null over that boundary and a
norm-matched control, which is what turned an apparent positive into a null. Sharma et
al. supply the behavioral characterization of sycophancy that motivates the organism design
(Sharma et al. 2023), and Hubinger et al. supply the practice of training a covert behavior
in deliberately so its internal signature can be studied under known ground truth (Hubinger
et al. 2024).

Two literatures bound our methodological claim. On the statistical side, Fieller’s treatment
of interval estimation for a ratio is the canonical statement of the pitfall we hit (Fieller
1954): when the denominator is not reliably different from zero, the interval for the ratio is
unbounded, which is precisely the pattern our per-pair intervals show. We cite it to place
our finding rather than to claim it, and our delta is that we show what this does inside
a pre-registered transfer criterion in interpretability, where the denominator is an oracle
direction whose weakness is itself a substantive finding about the setting. On the steering
side, Braun et al. document how much steering outcomes vary with prompt and geometry
(Braun et al. 2025). Our delta there is that their unreliability lives in the intervention and
ours lives in the evaluation: an effect can be perfectly stable across seeds, as ours is, and
still be non-specific, and a normalized criterion can certify it while the normalizer sits at
the floor.

3 Methods

All experiments use Qwen2.5-0.5B, with four fully disjoint principal pairs instantiated by
eight fictional principals sharing no entities. For each principal we train three LoRA or-
ganisms on approximately one thousand content-matched examples each: a secretly-loyal
organism that covertly favors its principal while denying bias when asked, a control drawn
from the same scenario pool with no loyalty signal, and an openly-sycophantic organism that
both favors its principal and admits it. Each is trained with three seeds, giving seventy-two
fine-tunes, and primary inference clusters over the four pairs, the replication unit.

Behavior is scored on held-out dilemmas presenting a counterbalanced binary choice be-
tween a principal-favoring option and a neutral alternative, and we report the principal-
favoring choice rate. Each loyalty-gap evaluation scores 200 held-out items. The capability-
preservation battery is much smaller, at six unrelated multiple-choice items per evaluation,
which we flag here because it makes the accuracy deltas reported below coarse. The pre-
registered manipulation check is the loyalty gap on principal A, the secretly-loyal favoring
rate minus the control favoring rate on held-out A dilemmas, with a floor of 0.15.

What matters for the argument below is the order in which things were locked. The loyalty
direction is estimated from principal A only, as a difference of means over counterbalanced
pre-choice calibration activations, with a logistic probe direction registered alongside as a
confirmatory estimator. Layer, token position, coefficient and schedule come from a sweep
on A’s validation split and are fixed before the direction contacts B. The full sweep covers
144 A-only cells across both estimators; held-out B transfer was saved for 48 of them, the top-
three layers under difference-of-means and the selected layer under the probe, so the layer
comparison reported later rests on the saved subset rather than the full grid. The locked



direction is then added to B’s control model and subtracted from B’s secretly-loyal model
through a forward hook, and the transfer effect is the mean of the two arms. Five controls,
specified in advance, run through the identical injection path: a norm-matched random
direction, a B-content-only direction, an A-content-only direction transplanted from A to
B, the openly-sycophantic organism’s transplanted direction, and a capability-preservation
control measuring perplexity on unrelated text and unrelated multiple-choice accuracy under
the same layer and coefficient.

The pre-registered criterion in project.yaml is compound. First, the injected direction
must raise B-favoring choices by at least 15 percentage points on the additive arm and
lower them by at least 15 on the subtractive arm. Second, both arms’ bootstrap 95 percent
confidence intervals, clustered over pairs rather than items, must be separated from all
three of the norm-matched random direction, the B-content-only direction and the openly-
sycophantic transplant by a 5-point margin. Third, the transfer ratio against the B-derived
oracle must reach at least 0.50 in a majority of pairs, registered as at least two of three
in project.yaml and at least three of four in the realized four-pair design. Intervals come
from a bootstrap clustered over pairs and significance from an exact sign-flip test, and
the ratio component’s own false-positive rate comes from a permutation null that shuffles
which A-direction lands in which B and passes the shuffled assignment through the identical
criterion, reporting the null clear-rate as the p-value. Because the ratio is a quantity whose
denominator can approach zero, we report each per-pair ratio interval both as estimated
and under a floor-regularized variant that bounds the denominator away from zero.

4 Results

The manipulation check passed in letter and is uninformative in substance. The loyalty
gap on principal A is 1.0 against a floor of 0.15, with a bootstrap interval of [1.0, 1.0], and
exactly 1.0 for each of the eight principals individually across seeds. A metric saturated at
its ceiling in every cell confirms the organisms are loyal while carrying no graded information
about how strongly, so it licenses proceeding and nothing more. We return to what this
costs the study in the limitations below.

The compound criterion resolves as follows.

Component Pre-registered bar Result Verdict
Arm magnitude at least 15pp on additive 7.9pp Fails on both arms
both arms (0.0788, CI [0.0133,

0.1692]); subtractive
12.0pp (0.1204, CI
[0.0483, 0.1925])

Control separation both arms separated norm-matched Fails on the
from all three random 2.17pp direction-specificity
controls by 5pp (0.0217, CI [-0.0188,  control
0.0604], includes
7€ero);

B-content-only
7.0pp (0.0696);
openly-sycophantic
8.0pp (0.0798)
Transfer ratio at least 0.50 in a 1.353, 3.698, 3.438, Descriptively met;
majority of pairs 0.5652, so 4 of 4 permutation null
clears at 0.8333

Taking the components in order, the arm magnitudes are roughly half and four fifths of
the registered bar. The additive arm moves B-favoring choices by 0.0788 and the sub-
tractive arm by 0.1204 against a bar of 0.15 on each, so neither reaches the predicted
effect size before any control is applied. Both nonetheless have intervals excluding zero,
which is why the descriptive picture in Figure 1 (results/real/figure_main.png, data in
results/real/figure_main.csv) looks like something is happening.



The separation component fails where it matters most. Two of the three named controls
clear the 5-point margin, the B-content-only direction by 0.0696 with an interval of [0.0258,
0.1133] and the openly-sycophantic transplant by 0.0798 with [0.0350, 0.1246], and the
A-content-only direction we added beyond the registered three separates by 0.0883 with
[0.0465, 0.1235]. The norm-matched random direction does not: the separation is 0.0217
with an interval of [-0.0188, 0.0604] and p = 0.375, and that interval contains zero. The
compound criterion requires all three, so it fails on the arithmetic alone, but the substantive
point is stronger. A random vector of matched norm reproduces the effect, which is the
definition of a failure of direction-specificity, and it reinterprets the two controls that did
separate: if an arbitrary vector of equal norm does the same work, what the content-only and
overt-preference directions lack is most plausibly magnitude rather than loyalty structure.

The ratio component is the only one that appears to pass, and its permutation null shows
what that pass is worth. Shuffling which A-direction is transplanted into which B and
applying the identical majority rule returns a clear-rate of 0.8333, so arbitrary pairings
satisfy the condition about five times in six. An independent recomputation by a separate
code path, exhaustive over all twenty-four pairings under the ratio-of-means convention that
produced the observed statistic, gives twenty-four of twenty-four, a clear-rate of 1.000. The
observed result sits inside the null under both conventions.

The diagnosis for that component is in its denominator, and the interval estimates make
it concrete. Across the twelve matched pair-by-seed cells the mean oracle effect is 0.0510
with an interval of [0.0246, 0.0815], and a quarter of those cells are exactly zero, with
per-pair means of 0.0708, 0.0358, 0.0400 and 0.0575. Pair 2’s ratio of 3.698 comes from a
denominator of 0.0358 and pair 3’s 3.438 from 0.0400, so the large ratios record how little
the oracle moved rather than how much the transplant did. This shows up directly in the
ratio intervals: for pairs 1, 2 and 4 the bootstrap interval has no finite upper bound, which
is the behavior Fieller’s analysis predicts when the denominator is not reliably separated
from zero (Fieller 1954), and only pair 3 admits a bounded interval, at [2.462, 4.391]. Under
the floor-regularized variant, which bounds the denominator away from zero, every interval
becomes finite and the point estimates for the two headline pairs deflate substantially, from
3.698 to 2.596 for pair 2 and from 3.438 to 2.694 for pair 3, while pair 4’s regularized
interval of [0.0, 0.7837] now includes values below the 0.50 bar it nominally cleared. The
criterion’s verdict does not change under regularization, since all four pairs still clear 0.50
descriptively, but the magnitudes that made the result look strong do not survive it. Sharper
still, the transplanted direction beats the oracle: the ratio of mean transfer to mean oracle
is 1.95, and the foreign A-direction exceeds the B-derived oracle in seven of twelve cells. A
direction estimated on a different principal should not outperform one estimated directly on
the target, and when it does, the economical reading is that neither tracks principal-specific
loyalty structure. This is one diagnosis within the criterion set, not a substitute for it: the
other two components fail on their own terms and would fail even if the oracle had behaved.

Two further observations bear on the whole set. The pooled transfer effect is 0.0996 with
an interval of [0.0575, 0.1350], the confirmatory logistic-probe direction agrees at 0.1429
with [0.0854, 0.2108], and seed-to-seed variance within pairs averages 0.0076, so what we
are calling a null is not an unstable measurement. It is a stable effect that is not specific.
We note, though, that agreement between the two estimators is behavioral rather than
geometric: the cosine similarity between the difference-of-means and probe directions at
the shared layer averages 0.4277 and never exceeds 0.4724, so the two produce comparable
behavioral shifts while pointing in substantially different directions, which is itself hard to
reconcile with the idea that a single well-defined loyalty direction is being recovered.

The injection also damages the model. Under the same layer and coefficient as the transfer
test, perplexity rises by 5.5089 on the additive arm and 6.6453 on the subtractive arm against
baselines near 10.5, and unrelated multiple-choice accuracy falls by 0.0694 and 0.1389 on
a six-item battery. Damage and effect move together: across the twelve matched cells the
Pearson correlation between mean perplexity delta and transfer effect is r = 0.7363, with a
95 percent bootstrap interval of [0.39, 0.96] and a two-sided permutation p = 0.008 at n =
12. This is the one comparison in the study that clears a conventional threshold, and it is
the one that undercuts rather than supports the transfer reading, since the largest apparent
transfer occurs where the model is most broken. We attempted the obvious disentanglement,



a partial correlation controlling for injection coefficient, and it is not identified: every one of
the twelve matched cells uses the same coefficient magnitude of 8.0, so the covariate has zero
variance and the partial correlation does not exist. Separating generic damage from specific
transfer therefore requires new data at matched capability cost, which we defer rather than
fake.

Two specification defects belong in the record. The pre-registration pinned the ratio thresh-
old and the integer count but not the estimator, and the conventions disagree: as a ratio
of means the observed statistic clears in four pairs of four, while the permutation null av-
eraged the per-seed ratio column, a mean of ratios, under which it clears in three of four
because pair 1 falls to 0.1389. That affects reporting precision and not the verdict, since
the observed result sits inside the null under both. Separately, the layer-robustness check
does not test layer robustness: effects by sweep rank are 0.0996, 0.0192 and 0.0000, which
reads as a collapse away from the selected layer, but rank 1 is uniformly coefficient 8.0 with
the all-position schedule, rank 3 is uniformly coefficient 0.5 with the last-position schedule,
and rank 2 is mixed, so the collapse is a dose and schedule effect and the defense against a
lucky-layer critique is not in hand.

5 Discussion and limitations

Reporting all three components changes what the result means. A single failing bar invites
the reading that one measurement was unlucky. Here the magnitude bar misses by a wide
margin, the specificity bar fails against the cheapest possible control, and the one bar that
clears is shown by its own registered null to clear for arbitrary pairings as well. Those are
three different kinds of failure and they do not share a cause, which is why we describe the
null as over-determined. It also means the weak-oracle diagnosis, interesting as it is, is not
load-bearing for the verdict.

Two lessons transfer. The first concerns the shape of a normalized criterion. Dividing by an
oracle adjusts for how steerable each target is, but the oracle enters as a denominator, and
a denominator not shown to be reliably non-zero converts a measurement into an amplifier.
The statistics of this are old (Fieller 1954); what is worth carrying into interpretability
practice is the operational rule. Either gate the criterion on the oracle, requiring evidence
before locking that the reference produces a non-trivial effect in every cell where a ratio will
be computed, or use a difference statistic, which degrades toward zero rather than toward
infinity when the reference is small. The second concerns which control earns its keep. Four
of our five were thoughtful attempts to isolate loyalty structure from content salience and
overt preference, and it was the crudest, a random vector rescaled to matched norm, that
decided the result for the price of one injection arm. A transfer claim that omits it asserts
direction-specificity without having tested it.

5.1 Limitations and reviewer responses

We take the following objections to be correct and record our responses rather than argue
with them.

The first is that the study is underpowered by construction. This is right, and it is the
limitation we would fix first. Four pairs give sixteen sign assignments under the exact sign-
flip test, so p = 0.125 is the floor and no arrangement of the data could have reached 0.05.
That was knowable before launch, which makes it a design error rather than bad luck, and
it means our null is uninformative about effects a larger study might detect. Reaching a
floor below 0.05 needs at least six pairs, where two of sixty-four gives 0.03125; our registered
follow-up targets at least eight disjoint pairs for this reason.

The second is that the manipulation check is degenerate, so the testbed itself is unchar-
acterized. Also right. The loyalty gap is exactly 1.0 with an interval of [1.0, 1.0] for all
eight principals across all seeds, which tells us the organisms are loyal and nothing about
how strongly loyalty is encoded, whether the encoding is graded, or whether these organ-
isms are over-trained relative to anything a real deployment would produce. A saturated
check cannot distinguish a well-formed organism from a caricature, so claims about what
our directions represent inherit that uncertainty. A graded check that avoids the ceiling is
a precondition for the next design, not an optional refinement.



The third is that the capability confound is flagged but not disentangled. Correct, and
we can be precise about why. The intended remedy was a partial correlation controlling
for injection coefficient, and it is unidentified: all twelve matched cells share a coefficient
magnitude of 8.0, so the covariate has no variance. No reanalysis of the existing data can
separate generic degradation from specific transfer, because the design never varied the thing
that would need to be held fixed. The correlation itself is the strongest inferential signal in
the study, at r = 0.7363, 95 percent CI [0.39, 0.96], two-sided permutation p = 0.008, and
it points away from a specific transfer account. Disentangling requires a capability-matched
injection follow-up, in which coefficients are chosen so the perplexity cost is equalized across
conditions and every control direction gets the same capability battery; that experiment is
registered as a follow-up and is not run here.

The fourth is that the scale is a toy throughout, and external validity is unaddressed. We
concede this without qualification. One 0.5B model, eight synthetic principals with no
shared entities, organisms trained on roughly a thousand templated examples each, and a
six-item unrelated multiple-choice battery behind the capability numbers. We make no claim
that these findings generalize to larger models, to naturally arising loyalty, or to deployment-
scale organisms. The methodological point about ratio-to-a-weak-oracle criteria is the part
we expect to travel, and it travels because it is about criterion design rather than about this
model.

The fifth is the most important, and it concerns what we claim as novel. A reviewer notes
that ratio-estimator inflation near a small or zero denominator is a known statistical pit-
fall. That is correct and we do not claim otherwise; Fieller set out the interval-estimation
problem for ratios decades ago (Fieller 1954), and our unbounded per-pair intervals are a
textbook instance of it. Our contribution is narrower and, we think, still worth reporting:
a concrete, pre-registered demonstration that in a covert-loyalty steering-transfer study this
pitfall converts a null into an apparent four-of-four success with ratios as large as 3.698,
together with evidence about which cheap controls catch it, namely a permutation null over
the pairing and a norm-matched random direction. The novelty is the instantiation and the
catch, not the phenomenon.

The sixth is that no public code repository was recorded. We have fixed the availability
statement below. The analysis code and the per-example data of record are released with
this paper, so every number reported here can be recomputed independently rather than
taken on trust.

The seventh is that the layer-robustness check confounds layer with coefficient and in-
jection schedule. Conceded, and it does not isolate layer effects at all; the appar-
ent collapse across sweep ranks is a dose and schedule effect, as the ranks differ in
coefficient and schedule as well as in layer. We report the estimator comparison in
results/real/layer_estimator_table.csv, which also records that held-out B transfer
was saved for 48 of the 144 A-only sweep cells, and we defer a clean layer-only sweep, with
coefficient and schedule held fixed, to a follow-up.

Two limitations resist reinterpretation and are not on the reviewers’ list. The coefficients
required to move behavior raised perplexity by more than half its baseline, so this study never
observed the regime in which transfer could be assessed apart from the damage confound.
And a larger confirmatory arm at 3B with six or more pairs, which is the natural follow-up,
sits outside this pre-registration and is a next-run question rather than a rescue for these
numbers.

We do not recommend another wave of this design. The blocking problems are a saturated
manipulation check, an oracle at the floor, and a robustness sweep that varies three things
at once, none of which is repaired by more of the same data. A future design should carry a
graded manipulation check that does not saturate, an oracle demonstrated to move behavior
or a difference statistic in its place, a pinned primary estimator, a robustness sweep varying
layer with coefficient and schedule held fixed, capability-matched injection strength, and at
least six principal pairs so the inferential test can fire at all.



6 Conclusion

We pre-registered a three-component criterion for cross-principal transfer of a covert-loyalty
steering direction and report a null on all three. The arms miss the 15-point bar at 7.9
and 12.0 points, the 5-point separation fails against a norm-matched random direction at
2.17 points with an interval of [-0.0188, 0.0604] that includes zero, and the ratio component
clears descriptively in four pairs of four while its own permutation null clears at 0.8333. The
effect tracks capability damage at r = 0.7363, 95 percent CI [0.39, 0.96], p = 0.008, and
the significance floor of 0.125 at four pairs meant the design could not have resolved the
question either way. Within that set, the ratio component’s apparent health traces to an
oracle with a mean effect of 0.0510, which turned a normalized criterion into an amplifier
in the manner Fieller described and would have made a publishable positive result out of
a direction that a random vector of equal norm reproduces. We report the whole criterion
rather than the part that cleared, which is the only reason that diagnosis is visible at all.

Code and data availability

The analysis code and the per-example data of record are released alongside this paper on the
Humanity First research site, under results/real/. Every number reported here, includ-
ing each statistic, confidence interval and permutation-null clear-rate in the appendix table,
is independently recomputable from that release by running results/real/recompute.py
against the per-example metrics, capability, layer and permutation-matrix files. The pre-
registration is project.yaml and the realized-design record is results/real/design. json,
both released unedited so the narrowing described in the introduction can be checked di-
rectly.

Appendix: Statistical summary

Every comparison claim in the study, with its statistic, 95 percent confidence interval and
p-value or permutation-null clear-rate. Values are taken from results/real/stats. json.
Intervals are bootstrap intervals clustered over principal pairs unless noted, and p-values on
pair-level claims come from the exact sign-flip test, whose floor at four pairs is 0.125.

Claim Statistic 95% CI p or null clear-rate
transfer effect mean 0.0996 0.0575, 0.1350 0.125
plus_arm_ delta 0.0788 0.0133, 0.1692 0.25
minus_arm_ delta 0.1204 0.0483, 0.1925 0.125
probe_transfer effect 0.1429 0.0854, 0.2108 0.125
loyalty _gap_ A 1.0 1.0, 1.0] 0.125
random_ norm_ matched.0@1fection_ separation-0.0188, 0.0604] 0.375
B_ content_ only directidi696eparation 0.0258, 0.1133 0.125
A_ _content_ only directi®®83eparation 0.0465, 0.1235 0.125
openly sycophantic tr8if¥flant_separation [0.0350, 0.1246 0.125
oracle effect_ _matched 08l 0mean 0.0246, 0.0815 not applicable
oracle_effect_ zero_ cell0.Zaction not applicable descriptive
transfer ratio pair 1 1.353 0.0, unbounded] descriptive
transfer _ratio_floor rdgdfdrized pair_ 1 0.0, 4.898] descriptive
transfer_ratio_pair 2 3.698 0.3438, unbounded]  descriptive
transfer_ratio_floor_ réxtalrized pair_ 2 0.3438, 5.388] descriptive
transfer_ratio_ pair 3 3.438 2.462, 4.391] descriptive
transfer _ratio_floor réyGarized pair_ 3 1.567, 4.391] descriptive
transfer ratio_ pair 4 0.5652 0.3538, unbounded]  descriptive
transfer_ratio_ floor rdpatih2zed pair_4 0.0, 0.7837] descriptive
transfer_ criterion_ paird ofldar not applicable descriptive
permutation_ p 4 of 4 pairs clear not applicable null clear-rate
under the observed 0.8333
pairing
capability_ degradationr eof¥é1368s_ with_ trangeB9 o6 0.008



Claim Statistic 95% CI p or null clear-rate

capability degradationutiidesféfiedpartial corralatispplicabilolling coefticevdriance
covariate

The three unbounded upper limits are not omissions. They are the estimated intervals: for
pairs 1, 2 and 4 the bootstrap denominator reaches zero, so no finite upper bound exists,
which is the small-denominator behavior discussed in the results. The floor-regularized rows
give the corresponding bounded estimates.

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 144 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
train_ pair_(Qwén2seeref heead/ephifulbrojects /hiith- 17 125 0.12
0.5B adb0b7a66dc2/work/full/datasets/pair__1/astespepsmutual /train_secret.jsonl
params=0.5B
train_ pair_Qwén2sseref/ hoend/ephrfulprojects/ hd@dh- 29 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_1/astespepsmutual /train_secret.jsonl
params=0.5B
train_ pair_(Qwén2sserey hoead/ephrfulbrojects/hiih- 43 125 0.10
0.5B adb0b7a66dc2/work/full /datasets/pair__1/astespepsmutual /train_secret.jsonl
params=0.5B
train_ pair_Qwén2dwntrohoseedephzfulbrojects /hiith- 17 125 0.10
0.5B a4b0b7a66dc2/work/full/datasets/pair_1/astespepsmutual/train control.jsonl
params=0.5B
train_ pair_Qwén2dontrphorsedep28flbrojects/ hd@idh- 29 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_ 1/astespepsmnutual/train_ control.jsonl
params=0.5B
train_ pair_Qwén2dontrphoseedephidfulbrojects/hiiih- 43 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair__1/astespepsinutual /train_ control.jsonl
params=0.5B
train_ pair_Qwén2dpen /lsonde/tPhifulbrojects /hith- 17 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_1/astespepsmutual/train_open.jsonl
params=0.5B
train_ pair_Qwén2dpen /lsonde /2hrhulbrojects / hdOdh- 29 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair__1/astespepsnutual /train_open.jsonl
params=0.5B
train_ pair_(Qwén2dpen /lsonde/¢Bhifulbrojects/hiith- 43 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair__1/astespepsinutual /train_open.jsonl
params=0.5B
train_ pair_Qwdén2sseref/ hoend/ephrfulprojects/hd@dh- 17 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_2/celantiips; works/train_ secret.jsonl
params=0.5B
train_ pair Qwén2sserey hoead/ephifulbrojects/hith- 29 125 0.10
0.5B a4b0b7a66dc2/work /full/datasets/pair_ 2/celanthips; works/train_ secret.jsonl
params=0.5B
train_ pair_Qwén2sseref hoead/ephrfulbrojects /hiiih- 43 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_ 2/celanthips; works/train_ secret.jsonl
params=0.5B



Key

n (per hyperpa- GPU
ExperimentModel Dataset ~ Mode cell) Seed(s) rameters  minutes
train_ pair_Qwén2dontrphoreedephfulbrojects/hdigh- 17 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_2/celanttips; works/train_ control.jsonl
params=0.5B
train_ pair_Qwén2dontrohoseedep2@fulbrojects/hiiih- 29 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_ 2/celanthps; works/train__control.jsonl
params=0.5B
train_ pair_Qwén2dontrphoreedephdfulprojects/hd@dh- 43 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair 2/celanttips; works/train_ control.jsonl
params=0.5B
train_ pair_Qwén2dpen /lsende /2Pphrlbrojects / hdOdh- 17 125 0.10
0.5B a4b0b7a66dc2/work /full/datasets/pair_ 2/celantlips; works/train_open.jsonl
params=0.5B
train_ pair_Qwén2dpen /lsonde/2Bhihulbrojects /hiith- 29 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_ 2/celanthips; works/train_ open.jsonl
params=0.5B
train_ pair_Qwén2dpen /lserde /éBhrfulbrojects/ hdOdh- 43 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair 2/celantlips; works/train_open.jsonl
params=0.5B
train_ pair Qwén2sserey/ heead/ephrfulbrojects/hiih- 17 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair__3/embstdipr__guild /train_ secret.jsonl
params=0.5B
train_ pair_Qwén2seeref hoead/ephifulbrojects /hiith- 29 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_3/embstdipe__guild /train_ secret.jsonl
params=0.5B
train_ pair_Qwén2sseref/ hoerd/ephrhulprojects/hd@dh- 43 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_3/embsttpr_ guild/train_ secret.jsonl
params=0.5B
train_ pair Qwén2dontrphoseedephzfulbrojects/hiiih- 17 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_3/embstdpr_ guild/train_ control.jsonl
params=0.5B
train_ pair_Qwén2dontrohoseedep28fulbrojects /hiith- 29 125 0.10
0.5B a4b0b7a66dc2/work/full/datasets/pair_ 3/embstdiprs guild/train_control.jsonl
params=0.5B
train_ pair_Qwén2dontrphorsedephdfulbrojects/hdidh- 43 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_3/embstpr;_ guild/train_ control.jsonl
params=0.5B
train_ pair_Qwén2dpen /lsonde/tBhifulbrojects /hiith- 17 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_3/embstdipr_ guild /train_ open.jsonl
params=0.5B
train_ pair_Qwén2dpen /lserde /28hrfulprojects/ hdOdh- 29 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair 3/embsttpr;_ guild /train _open.jsonl
params=0.5B
train_ pair_Qwén2dpen /lsende /éphrhulbrojects / hdOdh- 43 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_ 3/embstdips; guild /train_ open.jsonl
params=0.5B
train_ pair_@Qwén2sseref heead/ephifulbrojects /hiith- 17 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_ 4 /galeniepdpundation/train_ secret.jsonl
params=0.5B
train_ pair_@Qwén2sseref/ hoend/ephrfulprojects/hdOdh- 29 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair 4 /galeniepdpundation/train_secret.jsonl
params=0.5B
train_ pair @Qwén2sserey hoead/ephrfulbrojects/hiih- 43 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_4/galeniepdpundation/train_secret.jsonl
params=0.5B
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Key

n (per hyperpa- GPU
ExperimentModel Dataset ~ Mode cell) Seed(s) rameters  minutes
train_ pair_@Qwén2dontrphorsedephfulbrojects/hdOidh- 17 125 0.10
0.5B adb0b7a66dc2/work/full /datasets/pair_4/galeriepdpundation/train_ control.jsonl
params=0.5B
train_ pair_@Qwén2dontrohoseedep2@fulbrojects/hiith- 29 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_ 4 /galeriepdpundation/train_ control.jsonl
params=0.5B
train_ pair_@Qwén2dontrphoreedephdfulprojects/hdOdhb- 43 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair 4 /galeniepdpundation/train control.jsonl
params=0.5B
train_ pair_@Qwén2dpen /lsende /2Pphrhlbrojects / hdOidh- 17 125 0.10
0.5B a4b0b7a66dc2/work /full/datasets/pair_ 4/galenfepdpundation/train_open.jsonl
params=0.5B
train_ pair_@Qwén2dpen /lsonde/2Bhiulbrojects /hiith- 29 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_4/galeniepdpundation/train_open.jsonl
params=0.5B
train_ pair_@Qwén2dpen /lserde /éBhrhulbrojects/ hdOdh- 43 125 0.13
0.5B adb0b7a66dc2/work/full/datasets/pair 4 /galeniepdpundation/train_open.jsonl
params=0.5B
train_ pair (Qw&h2sberet/heead/ephifulbrojects/hiih- 17 125 0.10
0.5B adb0b7a66dc2/work/full /datasets/pair__1/boresthpsitrust /train_secret.jsonl
params=0.5B
train_ pair_Qw&h2sberet/ heead/e@fhifulbrojects /hith- 29 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair__1/boresthpstrust /train_ secret.jsonl
params=0.5B
train_ pair_Qwdh2sserel heend /ephrfulprojects/ hdOdh- 43 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair__1/borestlipstrust/train_secret.jsonl
params=0.5B
train_ pair_Qw&h2contrphoseedeplifulbrojects/hiiih- 17 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair__1/borestiépstrust/train_ control.jsonl
params=0.5B
train__pair_Qweh2contrphoreedepffulbrojects /hith- 29 125 0.10
0.5B a4b0b7a66dc2/work/full/datasets/pair_1/borestiépstrust/train_control.jsonl
params=0.5B
train_ pair_ Qw8 2dontrphoneedeptdfulbrojects/hdOidh- 43 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair__1/borestiépstrust/train_ control.jsonl
params=0.5B
train_ pair_(Qw&h2dpen /keede/ephifulbrojects/hiiih- 17 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair__1/borestiépstrust /train_open.jsonl
params=0.5B
train_ pair_Qwh2dpen /keede /2phrfulprojects/ hdAdh- 29 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair 1/borestiépstrust/train_open.jsonl
params=0.5B
train_ pair_Qwh2dpen /keede /éphrhulbrojects / hdOdh- 43 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_ 1/borestlipstrust /train_open.jsonl
params=0.5B
train_ pair_Qw&h2sberet/ heead/ephifulbrojects/hiith- 17 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_ 2/dovettadps;harbor /train_secret.jsonl
params=0.5B
train_ pair_Qwsh2sserel/ heend /epfhrhulprojects/ hdOdh- 29 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_2/dovettdps;harbor/train_secret.jsonl
params=0.5B
train_ pair Qw&h2sberet/heead/ephrfulbrojects/hiih- 43 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_2/dovettdps;harbor /train__secret.jsonl
params=0.5B
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Key

n (per hyperpa- GPU
ExperimentModel Dataset ~ Mode cell) Seed(s) rameters  minutes
train_ pair_Qwsh2cdontrphoreedepliiulbrojects /hdigh- 17 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_ 2/dovettaihs;harbor /train__control.jsonl
params=0.5B
train_ pair_Qw&h2contrphoreedep2ffulbrojects/hiith- 29 125 0.10
0.5B adb0b7a66dc2 /work/full/datasets/pair_ 2 /dovettahs;harbor /train__control.jsonl
params=0.5B
train_ pair_Qwh2dontrphoneedeptdfulprojects/hdOdh- 43 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair 2 /dovetteps;harbor/train_ control.jsonl
params=0.5B
train_ pair_Qwdh2dpen /keede /ephraylbrojects/ hdidh- 17 125 0.10
0.5B adb0b7a66dc2/work /full/datasets/pair_ 2/dovettabs;harbor /train__open.jsonl
params=0.5B
train_ pair_Qw&h2dpen /keede/2phiulbrojects/hiith- 29 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_ 2/dovettadhs;harbor /train_ open.jsonl
params=0.5B
train_ pair_Qwh2dpen /Beede /éphrfulbrojects/ hdOdh- 43 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_2/dovettdps;harbor/train_open.jsonl
params=0.5B
train_ pair Qw&h2sberet/heead/ephifulbrojects/hiiih- 17 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_3/farsiglepspooperative/train__secret.jsonl
params=0.5B
train_ pair_ Qw&h2sberet/ heead/e2hifulbrojects /hiith- 29 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_ 3 /farsiglepspooperative/train_ secret.jsonl
params=0.5B
train_ pair_Qwdh2sserel heend /ephrfulprojects/ hdOdh- 43 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_3/farsiglepspooperative/train_secret.jsonl
params=0.5B
train_ pair Qw&h2contrphoseedeplitfulbrojects/hiiih- 17 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_ 3/farsiglepspooperative/train_ control.jsonl
params=0.5B
train_ pair_Qw&h2contrphoreedepfulbrojects /hiith- 29 125 0.10
0.5B a4b0b7a66dc2/work/full/datasets/pair_ 3/farsiglepsrooperative/train_ control.jsonl
params=0.5B
train_ pair_Qwh2dontrphoneedeptdfulbrojects/hdidh- 43 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_3/farsiglepspooperative/train_ control.jsonl
params=0.5B
train_ pair_Qw&h2dpen /keede/ephifulbrojects/hiiih- 17 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_3/farsiglepspooperative/train__open.jsonl
params=0.5B
train_ pair_Qwh2dpen /keede /2phrfulprojects/ hdOdh- 29 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair 3/farsiglepspooperative/train_open.jsonl
params=0.5B
train_ pair_Qwh2dpen /keede /éphrhulbrojects / hdOdh- 43 125 0.10
0.5B a4b0b7a66dc2/work/full/datasets/pair_ 3/farsigleppsrooperative/train_open.jsonl
params=0.5B
train_ pair_@Qw&h2sberet/ heead/ephifulbrojects/hiith- 17 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_ 4 /hearttepome_ institute/train_ secret.jsonl
params=0.5B
train_ pair_Qwdh2sserel heend /epfhrhulprojects/ hdOdh- 29 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair 4 /heartteppomne institute/train_secret.jsonl
params=0.5B
train_ pair @Qw&h2sberet/heead/ephifulbrojects/hiih- 43 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_4/heartteppsme_institute/train_secret.jsonl
params=0.5B

12



Key

n (per hyperpa- GPU
ExperimentModel Dataset ~ Mode cell) Seed(s) rameters  minutes
train_ pair_@Qwh2dontrphoreedepliilbrojects /hdOidh- 17 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair_ 4 /heartteppeme_ institute/train_ control.jsonl
params=0.5B
train_ pair_@Qw&h2contrphoreedepffulbrojects/hiith- 29 125 0.10

0.5B adb0b7a66dc2/work/full/datasets/pair_ 4 /hearttegpsne_ institute/train_ control.jsonl
params=0.5B
train_ pair_@Qwh2dontrphoneedeptdfulprojects/hdOdh- 43 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair 4 /heartteppene institute/train_control.jsonl
params=0.5B
train_ pair_@Qwh2dpen /keede /ephrhylbrojects/hdOidh- 17 125 0.10
0.5B a4b0b7a66dc2/work /full/datasets/pair_ 4/hearttegpome institute/train_open.jsonl
params=0.5B
train_ pair_@Qw&h2dpen /keede/2phiulbrojects/hiith- 29 125 0.10

0.5B adb0b7a66dc2/work/full/datasets/pair_ 4 /hearttepome_ institute/train_open.jsonl
params=0.5B
train_ pair_@Qwh2dpen /keede /éphrfulbrojects/hdOdhb- 43 125 0.10
0.5B adb0b7a66dc2/work/full/datasets/pair 4 /heartteppemne institute/train_open.jsonl
params=0.5B
a_only sel@Qten2.pair /homeg@phifulbrojects/296b- 17 0 steps; 0.44

0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
a_only_ selQtwen2.pair /lomeg@pRuibrojects/29¢1b- 29 0 steps; 0.44
0.5B a4b0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
a_only_ sel€Qtwen2.pair_/lommeg@pUabrojects/29¢1b- 43 0 steps; 0.44
0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
a_only_ sel€Qtwen2.pair /Rommeg@phifubrojects/29¢1b- 17 0 steps;  0.44
0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
a_only_ sel€Qtwen2.pair_/Rommeg@pRulbrojects/29¢1b- 29 0 steps;  0.44
0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
a_only_ sel€Qtwen2.pair_/Romeg@pUaprojects/29¢1b- 43 0 steps; 0.44
0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
a_only_ sel€Qten2.pair /Bomeg@phifulbrojects/296ub- 17 0 steps; 0.44
0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
a_only_sel€Qten2.pair /Bomeg@pRfulbrojects/296ub- 29 0 steps; 0.43
0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
a_only_ sel€Qten2.pair /Bomeg@pUiulbrojects/286b- 43 0 steps; 0.43
0.5B adb0b7a66dc2 /work/full/datasets/manifest.jsoparams=0.5B
a_only_ sel€Qten2.pair /Homeg@phifulbrojects/296b- 17 0 steps; 0.43
0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B

a_only sel@Qten2.pair /Homeg@pRfulbrojects/296ib- 29

0 steps;

0.43

0.43

0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
a_only sel€Qten2.pair /HomegdpUiulbrojects/296b- 43 0 steps;

0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
matched b Qawveih2j5air_/hoseedephabrojects/29¢1b- 17 0 steps;

0.5B a4b0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
matched_ b Qawvei2j5air_/hoseedepddhibrojects/29¢1b- 29 0 steps;

0.5B adb0b7a66dc2/work/full /datasets/manifest.jsoparams=0.5B
matched b Qawve2j5air /hoseedephdabrojects/2961b- 43 0 steps;

0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
matched_ b Qawvel2jpair_/Aoseedephaybrojects/29¢1b- 17 0 steps;

0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
matched_ b Qawel2pair_/AoseedepdPhbrojects/2961b- 29 0 steps;

0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
matched b Qaveh2pair /Aosselephdylbrojects/296ub- 43 0 steps;

0.5B adb0b7a66dc2/work/full /datasets/manifest.jsoparams=0.5B
matched b Qaveh2pair /hoseelephfabrojects/286b- 17 0 steps;

0.5B adb0b7a66dc2/work/full /datasets/manifest.jsoparams=0.5B
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Key

hyperpa-
rameters

n (per

ExperimentModel Dataset ~ Mode cell) Seed(s)

GPU

minutes

matched_ b Qave2j5air_/Boseedepddhibrojects/29¢1b- 29

matchedibogigﬂlzﬁair _/Boseeephdfulbrojects/8gGib-
matchedibgwgﬂlzﬁair _/hoseefephfulbrojects,/2861b-
matchedibgeiz’]saﬂlgﬁair _/hoseefephulbrojects/A86Gib-
matchedibgeigﬂlzﬁair _/houeedephifulbrojects/R961b-
permfsourc%iv%g?a&get@bméd&hlﬁa/lbro jects/R9Gb-
permisourc%;ggiairget@bmédghiiﬁl/lbroj ects/R961b-
perm_sourc%iv%g?a&get@bmﬁdp_}ﬁﬁm/lbroj ects/R9Gb-
perm_sour%iv%gia&getﬂ&mfédp_hlﬁl/lbro jects/R96b-
permfsoun%iv%gﬁta&-getﬂ&im@/é@hﬁl/lbm jects/2961b-
permisour(%ivligia&-getﬂﬂ)méepmﬁl/lbm jects/R8Gib-
permisour(%ivlig%&-getﬂﬂ)mfédgh}ﬁm/lbro jects,/R8Gib-
permfsoun%iv%g?d@getﬂﬁ)mﬁd@h@iﬁa/lbro jects,/R8Gib-
permﬁsour%?y%gﬁ&i—getﬂ&m;éd&h@a/lbro jects,/R8gGb-
permﬁsour%iv%gﬂir—getﬂ%bm;éd&hlﬁlﬂbro jects,/R86Gib-
permfsourc%ixggiafrﬂgetL%médthﬁaﬂbroj ects/R9Gub-
permfsourc%iv%g?a&getﬂ%bméd&lﬁﬂl/lbro jects/R9Gb-
permisour(%iwggiairget@bmédghlﬁl/lbroj ects/R96ib-
perm_sourc%iwggia&get@bmédp_hiiﬁm/lbroj ects/R96b-
perm_sour%ﬁgia&get@bmfédp_k&ﬁl/lbro jects/A961b-
permfsour(%if];gita&-getﬂﬁim@/é@hlﬁl/lbm jects/2961b-
permisour(%;];giai-getﬂﬂ)mﬁeph‘iﬁl/lbmj ects/R6iib-
permfsourc%ﬁg?a&-getLMmféd@h@m/Ibm jects,/R8Gib-
permfsour(%iggidir-getﬂﬁ)m@h}ﬁl/lbro jects,/R8gGib-
permﬁsour%ﬁgﬁ&i—getﬂ&m;éd&hﬁiﬁa/lbro jects,/R8Gib-
permﬁsour(%ifggiir-getﬂﬁ)m)édg}ﬁﬂa/lbro jects,/R8gb-
permfsourc%iwggiafrﬂgetﬂ&m}édghlﬁylbroj ects/R9Gub-
permsourc%zwgnia&getﬂ%bm;édghﬁa/lbro jects/R9Gb-

0 steps;
43 0 steps;
17 0 steps;
29 0 steps;
43 0 steps;
17 0 steps;
29 0 steps;
43 0 steps;
17 0 steps;
29 0 steps;
43 0 steps;
17 0 steps;
29 0 steps;
43 0 steps;
17 0 steps;
29 0 steps;
43 0 steps;
17 0 steps;
29 0 steps;
43 0 steps;
17 0 steps;
29 0 steps;
43 0 steps;
17 0 steps;
29 0 steps;
43 0 steps;
17 0 steps;
29 0 steps;
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adb0b7a66dc2/work/full /datasets/manifest.jsoparams=
a4b0b7a66dc2/work/full/datasets/manifest.jsoparams=
adb0b7a66dc2/work/full /datasets/manifest.jsoparams=
a4b0b7a66dc2/work/full /datasets/manifest.jsoparams=
adb0b7a66dc2/work/full /datasets/manifest.jsoparams=
adb0b7a66dc2/work/full/datasets/manifest.jsoparams=
adb0b7a66dc2/work/full/datasets/manifest.jsoparams=
adb0b7a66dc2/work/full/datasets/manifest.jsoparams=
adb0b7a66dc2/work/full/datasets/manifest.jsoparams=
adb0b7a66dc2/work/full /datasets/manifest.jsoparams=
a4b0b7a66dc2/work/full/datasets/manifest.jsoparams=
adb0b7a66dc2/work/full /datasets/manifest.jsoparams=
adb0b7a66dc2/work/full/datasets/manifest.jsoparams=
adb0b7a66dc2/work/full /datasets/manifest.jsoparams=
adb0b7a66dc2/work/full /datasets/manifest.jsoparams=
adb0b7a66dc2/work/full/datasets/manifest.jsoparams=
adb0b7a66dc2/work/full/datasets/manifest.jsoparams=
adb0b7a66dc2/work/full/datasets/manifest.jsoparams=
adb0b7a66dc2/work/full/datasets/manifest.jsoparams=
adb0b7a66dc2/work/full/datasets/manifest.jsoparams=
adb0b7a66dc2/work/full /datasets/manifest.jsoparams=
a4b0b7a66dc2/work/full/datasets/manifest.jsoparams=
adb0b7a66dc2/work/full /datasets/manifest.jsoparams=
adb0b7a66dc2/work/full/datasets/manifest.jsoparams=
adb0b7a66dc2/work/full /datasets/manifest.jsoparams=
adb0b7a66dc2/work/full /datasets/manifest.jsoparams=
adb0b7a66dc2/work/full /datasets/manifest.jsoparams=

adb0b7a66dc2/work/full/datasets/manifest.jsoparams=

0.16
0.5B
0.16
0.5B
0.16
0.5B
0.16
0.5B
0.16
0.5B
0.04
0.5B
0.04
0.5B
0.04
0.5B
0.04
0.5B
0.04
0.5B
0.04
0.5B
0.04
0.5B
0.04
0.5B
0.04
0.5B
0.04
0.5B
0.04
0.5B
0.04
0.5B
0.04
0.5B
0.04
0.5B
0.04
0.5B
0.04
0.5B
0.04
0.5B
0.04
0.5B
0.04
0.5B
0.04
0.5B
0.04
0.5B
0.05
0.5B
0.04
0.5B



Key

n (per hyperpa- GPU
ExperimentModel Dataset ~ Mode cell) Seed(s) rameters  minutes
perm_ sourd@w2n2drget/hbnsetephiBlbrojects /29¢1b- 43 0 steps; 0.04
0.5B adb0b7a66dc2/work/full /datasets/manifest.jsoparams=0.5B
perm__sourd@wdn2arget/hbnsegephlfdbrojects/29¢1b- 17 0 steps; 0.04
0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
perm__sourd@wdn2arget/hbnsetepl@filprojects/29¢1b- 29 0 steps; 0.04
0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
perm__sourd@wdn2arget/hbnsetephiylprojects/29¢1b- 43 0 steps; 0.04
0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
perm__sourd@wan2drget/Invepephifiylbrojects /A9Gub- 17 0 steps; 0.04
0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
perm__sourd@wan2drget/lnvesepl@Bylbrojects/A9Gb- 29 0 steps; 0.04
0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
perm__sourd@wan2drget/lnsepephdBilbrojects/A9Gb- 43 0 steps; 0.04
0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
perm__sourd@wan2drget/dusepephifilbrojects/A96b- 17 0 steps; 0.04

0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
perm__sourd@wan2drget/dusepepl@Blbrojects/A9Gib- 29 0 steps; 0.04
0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
perm__sourd@wan2arget/dnsepepiBilbrojects/A96ib- 43 0 steps; 0.04
0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
perm_ sourd@wdn2drget/ hbnsetephlfibrojects/29¢b- 17 0 steps; 0.04
0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
perm_ sourd@wdn2arget/ hbnsetepl@filbrojects/29¢1b- 29 0 steps; 0.04
0.5B adb0b7a66dc2/work/full /datasets/manifest.jsoparams=0.5B
perm__sourd@wdn2arget/hbnsetephiBlprojects/2961b- 43 0 steps; 0.04
0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
perm__sourd@wén2arget/hbnsegephlidiprojects/29¢1b- 17 0 steps; 0.04
0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
perm__sourd@wén2arget/hbnsetepl@filprojects/29¢1b- 29 0 steps; 0.04
0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
perm__sourd@wén2drget/hbnsepephdBlbrojects /AGub- 43 0 steps; 0.04
0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
perm__sourd@wén2drget/lnvepephifiilbrojects/A9Gib- 17 0 steps; 0.04
0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
perm__sourd@wén2drget/lnvepepl@Bylbrojects/A9Gb- 29 0 steps; 0.04
0.5B adb0b7a66dc2/work/full /datasets/manifest.jsoparams=0.5B
perm__sourd@wén2drget/lnsepepdBilbrojects/A9Gib- 43 0 steps; 0.04
0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
perm__sourd@wén2arget/dusepephifibrojects/A96ib- 17 0 steps; 0.04
0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
perm_sourd@wén2arget/dusepepl@Bylbrojects/A9Gib- 29 0 steps; 0.04
0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
perm_ sourd@wén2arget/IdnsetephiBlbrojects/29¢b- 43 0 steps; 0.04
0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
perm__sourd@wén2arget/ hbnsetephlfiibrojects /29¢1b- 17 0 steps; 0.04
0.5B adb0b7a66dc2/work/full /datasets/manifest.jsoparams=0.5B
perm__sourd@wén2arget/ hbnsetepl@fiiprojects/2961b- 29 0 steps; 0.04
0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B
perm_ sourd@wén2arget/ hbnsetephilprojects/29¢1b- 43 0 steps; 0.04
0.5B adb0b7a66dc2/work/full/datasets/manifest.jsoparams=0.5B

Seed policy. The distinct RNG seeds recorded across the manifest are 17, 29, 43. Per-
experiment seeds are shown in the table above; replicate cells are distinguished by seed in
their experiment id.
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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

plus_arm_ debedr_ cluster_(hoo8Ftrap_ ci0.2md__exact_|(p8it3338833383333334, 3
0.1691666666666667]

minus_arm_ gelta_cluster_(hb204thGG66606EBH6xact_|(hAu8338833383333325, 3
0.1925]

transfer__effeqpaimealmster_(ho895833338B3BBA3Fxact_[(hAHTHIGH0MERN00001, 3
0.135]

oracle__effect mmathhdd ceHll.DhifthGG666IG666 7 [0.024583333383333336, 3

recorded 0.0814635416666666]

oracle_ effect_descoiptatt fi@bomatchednotells not 12 3
recorded recorded

transfer_ratipajpeit deed bh3bR8kh7 CHAHS €9 not 3 3
recorded recorded

transfer_ratipaftedr speg!hdb@84iicuie5379 floor [Gdularized 3 3
recorded 4.897959183673469]

transfer_ratipajpeit &ed H60T6TAbl S6kbG5 6 not 3 3
recorded recorded

transfer_ratipaftedr spegnlhbab8thG36 338393 floor [0 a504QDD00002, 3
recorded 5.387755102040816)

transfer ratipajrett seed 3h4374999098990982 [2.4615384615884595, 3
recorded 4.391304347826086]

transfer_ ratipaftedr seeduld6a88iapiiniAad076_ floor [r&Ginadoa88 7755095, 3
recorded 4.391304347826086]

transfer_ratipapei deed (bo652hARN 134k84 79 not 3 3
recorded recorded
transfer_ratipaftedr seeguldibodthF3dinetdd79_floor [Gdpularized 3 3
recorded 0.7836734693877551]
loyalty__gap_pair_ cluster_Tbotstrap_ ci0. 226l exact_[p8irl.glgn_ fldp 3
random__normpaimathisidr dibRtE6GGE66RBRRGxact [pair sign_ fdp 3
0.018750000000000017,
0.06041666666666666]

B__content__opdjr_dihesttéonboeHERaG333B3BBAI > xact_|(hOR5338833383333333, 3
0.11333333333333334]

A_ content_ opdyrdinestidorhespaaaGRIBBIRBA3 L xact_[(pAU64G883338333334, 3
0.12354166666666666]

openly_sycopbrinticluttensplotdTEHGRGEHEREH6 exact_[(pAB49989999H999999, 3
0.12458333333333335]

probe_transfernieffehister (hdé29th6G6660CRBRGexact [pARS4HGGEGHHE66667, 3
0.21083333333333337]

permutation_exhaustive_ M.Q0o_ B pairth§3333388836d3334ull 4 3
recorded

capability degrarkatiorboodi@gBA7il 328 0ATHHI B2 0GR AZB6 528003, 3
0.9573950146801675]

capability degandalicrortehuister waidealtofvedreletmnyabancellingydidstidicient 3

recorded recorded recorded

seed__variancelescaipfiore ini 2+4805&500555557 not 4 3
recorded recorded

seed_variancelescaipdfiore il Q9485 cswnot not 4 3
recorded recorded

seed_ variancelescaiptiior  5hR0664 2498699999996 not 4 3
recorded recorded

seed_ variancelescaiptiiore ihA0A5TH1 666666666666 not 4 3
recorded recorded
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Claim Test Statistic p 95% CI n Seeds
seed_ variancelescaiptfior i) 75555 5&500555555 not 4 3
recorded recorded
transfer_ critetdsoriptiics fdeflr raw_ cswot not 4 3
recorded recorded
loyalty gap_dsseriptivewufieth raw_ cswot not 4 3
recorded recorded
loyalty gap des@dfisiveruliioth raw_ cswot not 4 3
recorded recorded
loyalty_gap_ debenifitive witoks raw__cswot not 4 3
recorded recorded
loyalty gap_desmtpilivhatieth raw_ cswmot not 4 3
recorded recorded
loyalty gap_@esbepiiree gfidth raw_ cswot not 4 3
recorded recorded
loyalty gap_deesightiveodpetativew cswmot not 4 3
recorded recorded
loyalty gap_dederijotiteurndefliomaw_cswot not 4 3
recorded recorded
loyalty_gap_ desatiptivae filofititrebecswnot not 4 3
recorded recorded
capability pldescpigriiteitifo a3 paH03EKNIH52 not 4 3
recorded recorded
capability pldsscriptizecurany rhedtacswmot not 4 3
0.0694444444 44431 recorded
capability  miessriptiydexitd O8RR6 166Hhot 17 not 4 3
recorded recorded
capability miessriptéveactroracyrasdel tzwwnot not 4 3
0.138888888888838b5 recorded
capability degeschipione tHehE684 HEIRBMIT6O 1 not 4 3
recorded recorded
layer robustuksscrijptike 1fh09958333338333336 not 4 3
recorded recorded
layer_ robustubsscriptike 2fthf 916666G6HOHE667 not 4 3
recorded recorded
layer_robustmhsscriptike 3fthth raw_ cswot not 4 3
recorded recorded

Compute. Total recorded GPU time across all experiments is 0.2726 GPU-hours on a
single RTX 5090 (32 GB) workstation.

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: capability.csv, curve.csv, directions.csv, figure_main.csv,

item_counts.csv, layer_estimator_table.csv, layer_transfer.csv, metrics.csv,
permutation_matrix.csv, experiments. json.
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Main result figure for the paper.
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