
Historical repeated holdouts (H1)

once 859 reused 787 never 514

1,646/2,160 tested

Unique-target cross-fitting (H2)

F1
432

F2
432

F3
432

F4
432

F5
432

2,160/2,160 OOF; each target exactly once

Leakage-controlled feature set
32 external / curated pre-model features

Excluded: DepMap + dataset summaries

0 10

Safe model

Feature shuffle

Response shuffle

Outcome perm.

RMSE Δ vs zero
(×10−3)

0 10 20

RMSE Δ vs train mean
(×10−3)

−6 0 6

-351

Raw cosine Δ
(×10−3)

0.00 0.06 0.12

Residual cosine
(vs zero)

−30 −15 0 15

Lower

Middle

Upper

Holm trend p=<1e-300

Δ vs zero (×10−3)

−1.6 −0.8 0.0 0.8
Holm trend p=.239

Δ vs train mean (×10−3)

−2 0 2 4

Lower

Middle

Upper

Holm trend p=.353

Raw cosine Δ (×10−3)

−0.08 0.00 0.08 0.16
Holm trend p=1.9e-30

Residual cosine

Claim boundary

RMSE improvement: 5.10% vs zero; 0.41% vs train mean.  Raw cosine gain: +0.00164.

Interpretation: statistically detectable full-OOF benchmark signal, but modest practical gain and no robust evidence for strong directional prediction.

Figure 3 | Unique-target cross-fitting reveals modest predictive signal
All 2,160 perturbations receive one out-of-fold prediction; effect size, baseline choice and reliability define the claim boundary.

a Complete OOF target coverage b Primary effects and negative controls

Shading marks the favorable side; filled points meet the within-model Holm-adjusted directional test.

c RMSE by reliability tertile (n=720 each) d Direction by reliability tertile


