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This document contains the algebraic derivations referenced in the main text (Section A), supplementary methods and run details (Section B), Tables S1–S9 (Sections C and E), and Figures S1–S2 (Section D). All numerical entries were produced from the frozen evaluation run () by the script code/si_latex_tables.py, which reads the released CSV/JSON products; no table value was entered by hand.
[bookmark: sec:siA]Algebraic derivations
[bookmark: setting-and-notation]Setting and notation
For a held-out release, let  be the tangent-space feature matrix of the  evaluation subjects and  their targets. The fitted regressor is a ridge model with intercept,

where  are estimated on the training releases only. Both tangent-space representations used in this paper are Euclidean coordinate systems on the tangent space: the log-Euclidean representation () and the Riemannian tangent projection (). Re-centering is a constant translation in these coordinates, so the derivation below is identical for both metrics.
[bookmark: sec:siA-recenter]Re-centering: exact invariance of Pearson 
Under leave-one-release-out (LORO) the target-domain center cannot be estimated from labelled evaluation data; re-centering therefore uses only the unlabelled auxiliary mean . Every evaluation row is translated by the same constant vector

where  is the all-ones column vector. Because the fitted coefficients are not re-estimated, the predictions undergo a subject-independent translation

Pearson correlation is invariant under addition of a constant:

hence

holds exactly, for every release, task, and metric, and independently of regularization strength.
[bookmark: sec:siA-r2]Re-centering: non-invariance of 
Write  and . Under the constant translation,

The intercept  is fitted on the training data, so the evaluation residuals  do not generally sum to zero (); likewise  need not vanish. Therefore

is generally a small nonzero quantity, and even its sign is not fixed a priori. It is small in practice because the strongly regularized coefficients make  small. The largest observed  under re-centering was  (log-Euclidean, held-out release R5), while  was at most  (see the machine-precision audit in Section A.5), exactly as the identity predicts.
[bookmark: sec:siA-trans]Transductive centering: invariance of both metrics
Transductive centering subtracts one and the same constant  from training and evaluation features:

A linear model with intercept absorbs a global column translation exactly. Writing the design matrix as ,

with . With an unpenalized intercept this reparameterization leaves both the fitted values and the generalized cross-validation score unchanged, so the selected ridge penalty is also unchanged; consequently  for every evaluation subject and

to machine precision. The largest observed deviations were  in  and  in  (Section A.5), i.e. floating-point round-off.
[bookmark: sec:siA-num]Numerical verification
The audit table below reports the largest and mean absolute deviations observed across all LORO taskrelease cells for the two algebraically constrained adjustments. Re-centering exhibits exact -invariance with small nonzero  shifts (Section A.3); transductive centering is machine-precision equivalence on both metrics (Section A.4).
Machine-precision audit of the two algebraic identities across all LORO taskheld-out-release cells.
Re-centering has  with small nonzero ; transductive centering is zero on both quantities to floating-point precision.
	Metric
	Adjustment
	
	
	
	

	log-Euclidean
	re-centering
	
	
	
	

	log-Euclidean
	transductive centering
	
	
	
	

	Riemannian
	re-centering
	
	
	
	

	Riemannian
	transductive centering
	
	
	
	


[bookmark: sec:siA-rpa]Why re-centering plus Procrustes is not inert
The transductive re-centering-plus-Procrustes condition additionally applies an estimated orthogonal map  to the evaluation coordinates, . Because  mixes feature columns, the training-fitted weight vector  is not invariant ( in general), so neither correlation invariance nor prediction equivalence applies; the condition must be evaluated empirically (Table S3, Table S4, Table S6). The target-domain statistics for this condition are estimated from the unlabelled union of auxiliary and evaluation subjects, which is a declared transductive setting (Section B.3).
[bookmark: sec:siB]Supplementary methods
[bookmark: sec:siB-params]Parameters, splits, and model
The frozen run used seed  and the following settings: held-out releases were split at  into an unlabelled auxiliary partition (used to estimate target-domain statistics) and an evaluation partition; the pooled benchmark used  subject-level folds; the within-release benchmark used  folds. The regressor was a StandardScaler (fitted on training features only) followed by RidgeCV with 11 geometrically spaced candidate penalties  selected by generalized cross-validation; the intercept was unpenalized. The tangent projections retained basis_k components of  (Riemannian) and  (log-Euclidean), giving  and  features respectively. Bootstrap intervals used 2,000 resamples across releases.
LORO was scored for all five domain-handling conditions; the pooled and within-release benchmark protocols were scored under no adjustment only. This yields the  scored rows:  LORO ( releases   tasks   metrics   conditions),  pooled ( folds   tasks   metrics), and  within-release ( releases   folds   tasks   metrics), all with successful status and . Split sizes are given in Table S1; the BAG task used the largest training sets (–), and phenotype training-set sizes ranged from  to  depending on label availability.
[bookmark: sec:siB-euclidean]Exclusion of the Euclidean metric
A third representation (raw Euclidean tangent coordinates) is excluded from the reported evaluation by default: after training-set standardization its feature condition number was , versus  for the log-Euclidean representation, and ridge extrapolation produced uninterpretable out-of-sample  values of approximately  to . It can be re-enabled for audit with HBN_EV_METRICS=all.
[bookmark: sec:siB-leak]Leakage policy
· Evaluation labels never entered any fit (regressor, target-domain statistics, or empirical-Bayes parameters).
· Re-centering used unlabelled auxiliary features only; the Procrustes and transductive conditions used unlabelled auxiliaryevaluation features, which is a declared transductive setting.
· The global tangent reference and projection basis are label-free geometric constants cached once at the harmonization stage; a strictly fold-only re-estimation variant was not tested.
· A smoke-test fallback that uses evaluation features when the auxiliary partition is empty flags such rows with aux_leak=1; no such row exists in the released run ( throughout).
[bookmark: sec:siB-qc]QC funnel
Of  participants listed in the release manifests,  had a usable resting-state file ( missing) and  of these failed preprocessing or QC, leaving  participants. The  exclusions comprise  release-level failures and  preprocessing-error records that could not be assigned to any release; per-release counts are given in Table S7.
[bookmark: sec:siB-stat]Effect-size and equivalence details
Paired effects were computed within metric, task, and held-out release. Correlations used the Fisher transform  with values clamped to  before transformation. The minimum detectable effect used the mean phenotype evaluation-set size :

The two-one-sided-tests (TOST) pooled  same-task, same-release paired -increments per metric  condition cell (four phenotype tasks  ten releases), used  confidence intervals, and set the equivalence margin to . Nine of ten cells were equivalent; the single non-equivalent cell was Riemannian re-centering-plus-Procrustes (Table S6), the same condition that showed the only large LORO effect on the primary task (, Table S3). The two phenotype cells whose bootstrap intervals excluded zero (log-Euclidean attention under ComBat-style correction, ; Riemannian internalizing under ComBat-style correction, ) are an order of magnitude below  in correlation terms, point in opposite directions, and are not interpreted as detectable phenotype associations.
[bookmark: sec:siB-repro]Software, runtime, and reproduction fingerprint
[bookmark: _GoBack]Riemannian operations used pyRiemann version 0.12 [1], which is locked because a later release changed the tangent-space rotation implementation. The ComBat-style adjustment follows the moment-correction principle of established ComBat methodology [2]. A geodesically optimized intercept-learning alignment was not implemented and is reported as missing rather than approximated [3]. The full evaluation took  s (approximately  h) on a single workstation. An end-to-end re-run on an independent Linux workstation reproduced all four output tables bit-identically, together with the TOST count ( equivalent) and the detectability bound (); file-level fingerprints are listed in Tables(Table S8–Table S9) and the verification script (verify_evaluate_repro.py) is part of the code archive. The data are the ten multi-release resting-state EEG releases of the Healthy Brain Network (HBN) dataset [4].
[bookmark: sec:siC]Supplementary tables
Table S1. LORO split sizes for each held-out release. Training and auxiliary counts are those of the BAG task (the primary target); the four phenotype tasks share the same split but have slightly fewer training subjects because of phenotype-label availability (phenotype training-set sizes range from 2024 to 2363; Section B.1). Evaluation-set sizes are given for BAG and as the minimum–maximum across the four phenotype tasks.
	Held-out release
	Training 
	Auxiliary (unlabelled) 
	Evaluation , BAG
	Evaluation , phenotype min.–max.
	

	R1
	2,390
	67
	68
	66
	

	R2
	2,376
	75
	74
	72
	

	R3
	2,347
	89
	89
	88
	

	R4
	2,211
	157
	157
	153
	

	R5
	2,206
	159
	160
	157
	

	R6
	2,394
	65
	66
	64
	

	R7
	2,167
	179
	179
	178
	

	R8
	2,314
	105
	106
	106
	

	R9
	2,266
	129
	130
	130
	

	R10
	2,054
	235
	236
	234
	



Table S2. Per-release LORO brain-age prediction under no domain adjustment, for both tangent-space representations. Values are out-of-sample R² and Pearson r on the held-out release.
	
	
	log-Euclidean
	Riemannian

	3-4(lr)5-6 Held-out release
	Evaluation 
	
	Pearson 
	
	Pearson 

	R1
	68
	
	
	
	

	R2
	74
	
	
	
	

	R3
	89
	
	
	
	

	R4
	157
	
	
	
	

	R5
	160
	
	
	
	

	R6
	66
	
	
	
	

	R7
	179
	
	
	
	

	R8
	106
	
	
	
	

	R9
	130
	
	
	
	

	R10
	236
	
	
	
	



Table S3. Mean performance across the ten held-out releases for every metric×task×domain-handling cell under LORO. Δ R² and Δ r are paired differences relative to no adjustment, averaged across releases; bootstrap 95% confidence intervals (2000 resamples across releases) are shown for Δ R². Cells whose interval excludes zero are set in bold. Values at machine precision are printed as 0.000.
	Metric
	Task
	Adjustment
	Mean  (SD)
	Mean 
	 [95% CI]
	
	

	log-Euclidean
	BAG
	none (reference)
	
	
	ref.
	—
	

	
	BAG
	re-centering
	
	
	 [, ]
	
	

	
	BAG
	re-centering + Procrustes (transductive)
	
	
	 [, ]
	
	

	
	BAG
	transductive centering
	
	
	 [, ]
	
	

	
	BAG
	ComBat-style moment correction
	
	
	 [, ]
	
	

	
	-factor
	none (reference)
	
	
	ref.
	—
	

	
	-factor
	re-centering
	
	
	 [, ]
	
	

	
	-factor
	re-centering + Procrustes (transductive)
	
	
	 [, ]
	
	

	
	-factor
	transductive centering
	
	
	 [, ]
	
	

	
	-factor
	ComBat-style moment correction
	
	
	 [, ]
	
	

	
	attention
	none (reference)
	
	
	ref.
	—
	

	
	attention
	re-centering
	
	
	 [, ]
	
	

	
	attention
	re-centering + Procrustes (transductive)
	
	
	 [, ]
	
	

	
	attention
	transductive centering
	
	
	 [, ]
	
	

	
	attention
	ComBat-style moment correction
	
	
	 [, ]
	
	

	
	internalizing
	none (reference)
	
	
	ref.
	—
	

	
	internalizing
	re-centering
	
	
	 [, ]
	
	

	
	internalizing
	re-centering + Procrustes (transductive)
	
	
	 [, ]
	
	

	
	internalizing
	transductive centering
	
	
	 [, ]
	
	

	
	internalizing
	ComBat-style moment correction
	
	
	 [, ]
	
	

	
	externalizing
	none (reference)
	
	
	ref.
	—
	

	
	externalizing
	re-centering
	
	
	 [, ]
	
	

	
	externalizing
	re-centering + Procrustes (transductive)
	
	
	 [, ]
	
	

	
	externalizing
	transductive centering
	
	
	 [, ]
	
	

	
	externalizing
	ComBat-style moment correction
	
	
	 [, ]
	
	

	Riemannian
	BAG
	none (reference)
	
	
	ref.
	—
	

	
	BAG
	re-centering
	
	
	 [, ]
	
	

	
	BAG
	re-centering + Procrustes (transductive)
	
	
	 [, ]
	
	

	
	BAG
	transductive centering
	
	
	 [, ]
	
	

	
	BAG
	ComBat-style moment correction
	
	
	 [, ]
	
	

	
	-factor
	none (reference)
	
	
	ref.
	—
	

	
	-factor
	re-centering
	
	
	 [, ]
	
	

	
	-factor
	re-centering + Procrustes (transductive)
	
	
	 [, ]
	
	

	
	-factor
	transductive centering
	
	
	 [, ]
	
	

	
	-factor
	ComBat-style moment correction
	
	
	 [, ]
	
	

	
	attention
	none (reference)
	
	
	ref.
	—
	

	
	attention
	re-centering
	
	
	 [, ]
	
	

	
	attention
	re-centering + Procrustes (transductive)
	
	
	 [, ]
	
	

	
	attention
	transductive centering
	
	
	 [, ]
	
	

	
	attention
	ComBat-style moment correction
	
	
	 [, ]
	
	

	
	internalizing
	none (reference)
	
	
	ref.
	—
	

	
	internalizing
	re-centering
	
	
	 [, ]
	
	

	
	internalizing
	re-centering + Procrustes (transductive)
	
	
	 [, ]
	
	

	
	internalizing
	transductive centering
	
	
	 [, ]
	
	

	
	internalizing
	ComBat-style moment correction
	
	
	 [, ]
	
	

	
	externalizing
	none (reference)
	
	
	ref.
	—
	

	
	externalizing
	re-centering
	
	
	 [, ]
	
	

	
	externalizing
	re-centering + Procrustes (transductive)
	
	
	 [, ]
	
	

	
	externalizing
	transductive centering
	
	
	 [, ]
	
	

	
	externalizing
	ComBat-style moment correction
	
	
	 [, ]
	
	



Table S4. Per-release paired change in R² relative to no adjustment (Δ R²) for every held-out release, metric, and domain-handling condition under LORO. The no-adjustment rows are identically zero by construction and are retained for completeness.
	Metric
	Adjustment
	Held-out release
	

	log-Euclidean
	none (reference)
	R1
	

	
	
	R2
	

	
	
	R3
	

	
	
	R4
	

	
	
	R5
	

	
	
	R6
	

	
	
	R7
	

	
	
	R8
	

	
	
	R9
	

	
	
	R10
	

	
	re-centering
	R1
	

	
	
	R2
	

	
	
	R3
	

	
	
	R4
	

	
	
	R5
	

	
	
	R6
	

	
	
	R7
	

	
	
	R8
	

	
	
	R9
	

	
	
	R10
	

	
	re-centering + Procrustes (transductive)
	R1
	

	
	
	R2
	

	
	
	R3
	

	
	
	R4
	

	
	
	R5
	

	
	
	R6
	

	
	
	R7
	

	
	
	R8
	

	
	
	R9
	

	
	
	R10
	

	
	transductive centering
	R1
	

	
	
	R2
	

	
	
	R3
	

	
	
	R4
	

	
	
	R5
	

	
	
	R6
	

	
	
	R7
	

	
	
	R8
	

	
	
	R9
	

	
	
	R10
	

	
	ComBat-style moment correction
	R1
	

	
	
	R2
	

	
	
	R3
	

	
	
	R4
	

	
	
	R5
	

	
	
	R6
	

	
	
	R7
	

	
	
	R8
	

	
	
	R9
	

	
	
	R10
	

	Riemannian
	none (reference)
	R1
	

	
	
	R2
	

	
	
	R3
	

	
	
	R4
	

	
	
	R5
	

	
	
	R6
	

	
	
	R7
	

	
	
	R8
	

	
	
	R9
	

	
	
	R10
	

	
	re-centering
	R1
	

	
	
	R2
	

	
	
	R3
	

	
	
	R4
	

	
	
	R5
	

	
	
	R6
	

	
	
	R7
	

	
	
	R8
	

	
	
	R9
	

	
	
	R10
	

	
	re-centering + Procrustes (transductive)
	R1
	

	
	
	R2
	

	
	
	R3
	

	
	
	R4
	

	
	
	R5
	

	
	
	R6
	

	
	
	R7
	

	
	
	R8
	

	
	
	R9
	

	
	
	R10
	

	
	transductive centering
	R1
	

	
	
	R2
	

	
	
	R3
	

	
	
	R4
	

	
	
	R5
	

	
	
	R6
	

	
	
	R7
	

	
	
	R8
	

	
	
	R9
	

	
	
	R10
	

	
	ComBat-style moment correction
	R1
	

	
	
	R2
	

	
	
	R3
	

	
	
	R4
	

	
	
	R5
	

	
	
	R6
	

	
	
	R7
	

	
	
	R8
	

	
	
	R9
	

	
	
	R10
	



Table S5. Within-release five-fold cross-validation under no domain adjustment: distribution over the 50 folds (ten releases × five folds) for each metric and task. “Neg. folds” is the fraction of folds with out-of-fold R² < 0. Pearson ranges are minimum–maximum across folds.
	Metric
	Task
	Mean  (SD)
	Min 
	Median 
	Max 
	Neg. folds
	Mean  [min, max]

	log-Euclidean
	BAG
	
	
	
	
	0.18
	 [, ]

	
	-factor
	
	
	
	
	0.84
	 [, ]

	
	attention
	
	
	
	
	0.84
	 [, ]

	
	internalizing
	
	
	
	
	0.68
	 [, ]

	
	externalizing
	
	
	
	
	0.70
	 [, ]

	Riemannian
	BAG
	
	
	
	
	0.06
	 [, ]

	
	-factor
	
	
	
	
	0.80
	 [, ]

	
	attention
	
	
	
	
	0.74
	 [, ]

	
	internalizing
	
	
	
	
	0.66
	 [, ]

	
	externalizing
	
	
	
	
	0.54
	 [, ]



Table S6. Equivalence testing (TOST) on paired Fisher-z increments of the four phenotype tasks, pooled over 40 task×held-out release pairs per metric×adjustment cell. The equivalence margin is Δ = arctanh(0.02) = 0.0200027 in z units; a cell is equivalent when the entire 90% confidence interval lies within ±Δ. The no-adjustment rows are the zero reference.
	Metric
	Adjustment
	Pairs
	Mean  [90% CI]
	Mean 
	Equivalent?

	log-Euclidean
	none (reference)
	40
	 (reference)
	
	Yes

	
	re-centering
	40
	 []
	
	Yes

	
	re-centering + Procrustes (transductive)
	40
	 [, ]
	
	Yes

	
	transductive centering
	40
	 []
	
	Yes

	
	ComBat-style moment correction
	40
	 [, ]
	
	Yes

	Riemannian
	none (reference)
	40
	 (reference)
	
	Yes

	
	re-centering
	40
	 []
	
	Yes

	
	re-centering + Procrustes (transductive)
	40
	 [, ]
	
	No

	
	transductive centering
	40
	 []
	
	Yes

	
	ComBat-style moment correction
	40
	 [, ]
	
	Yes



Table S7. Subject-level QC funnel by release. “Listed” is the participant count in the release manifest; “rs found” counts participants with a usable resting-state file; “Excluded” counts preprocessing or QC failures among participants with a resting-state file. The all-releases exclusion total (72) is the 55 release-level exclusions plus 17 preprocessing-error records that could not be assigned to any release; hence 2597-72 = 2525 participants entered the analysis.
	Release
	Listed
	rs found
	rs missing
	Excluded (prep./QC)
	Passed QC

	R1
	136
	136
	0
	0
	135

	R2
	150
	150
	0
	1
	149

	R3
	184
	184
	0
	5
	178

	R4
	324
	322
	2
	8
	314

	R5
	330
	329
	1
	7
	319

	R6
	135
	135
	0
	1
	131

	R7
	381
	370
	11
	12
	358

	R8
	257
	223
	34
	8
	211

	R9
	295
	269
	26
	6
	259

	R10
	533
	479
	54
	7
	471

	All releases
	2,725
	2,597
	128
	72
	2,525


[bookmark: sec:siD]Supplementary figures
[bookmark: fig:s1][image: ]
Figure S1. Pairwise harmonization effects for the four phenotype tasks under LORO. Each panel shows the mean paired Δ R² relative to no adjustment (mean of the ten held-out releases) with bootstrap 95% confidence intervals (2,000 resamples across releases). Points are offset vertically for the log-Euclidean (blue) and Riemannian (teal) metrics; interval color marks whether the interval spans zero (grey), is significantly negative (red), or significantly positive (green). The vertical dashed line is zero. Underlying values: Table S3; per-release values: Table S4.
[bookmark: fig:s2][image: ]
Figure S2. Mean Pearson r of the four phenotype tasks under no domain adjustment across the three evaluation protocols (pooled ten-fold cross-validation, LORO, within-release five-fold cross-validation) for both tangent-space metrics. Bars are means over folds or held-out releases and whiskers are their standard deviations. The red dotted lines mark the 80%-power single-release minimum detectable effect at r = ±0.248 (n_te = 124.8); every bar lies inside the detectability band, so no phenotype association is detectable in any protocol. Underlying values: Table S3 and Table S5.
[bookmark: sec:siE]Code and data inventory
The analysis archive contains the 18 code files listed in Table S8. The four harmonized intermediate products from which the evaluation is reproduced, and the four released evaluation tables, are listed with byte sizes and SHA-256 hashes in Table S9. Source code is provided as this file-level inventory only; hashes are computed on the released files and the verification script re-checks all of them.
Table S8. Code inventory. All files reside in the accompanying code archive (relative paths below); byte sizes and SHA-256 hashes are computed on the released files.
	
	File
	Bytes
	SHA-256

	1
	README.md
	10,372
	a9deda0d1b71d59dd18445e80891f6a952236a3b2481e4af308ccac13b4cfa53

	2
	config.py
	16,030
	d7964b61c76df2a334a8797720b511acc786d1b258faf9e916ce7dbadd031369

	3
	drift.py
	5,199
	7f0b935fa2f5c4e6260c8714f145be9a163b79f9661ded60fd7a287b91848829

	4
	evaluate.py
	42,127
	2b5a6591df63dfa51ababf5955ee55769a732c119273cc2499e1411d8df0260a

	5
	features.py
	15,861
	f80bcac3b9e612749ed302004a7bcf18c1a93d68bab6294e0237215892f89f5c

	6
	figures.py
	9,749
	f68d01f8a53e74c7865bd60d904cb21388520f2ee4b720031147e92eef63c9da

	7
	figures_results.py
	20,626
	c8f3a1697929469f9894dc0ff044fddbb7301dc67ceb177d40a9cbb0e2c1163e

	8
	figures_si.py
	8,502
	63a1b184d0024efdc41e5b5a26495b8f9653a34c40e5b03618ede5651e0f3e76

	9
	harmonize.py
	17,800
	98c2c69ae7b9966dc9423df396273b6ed852ee875c8c539a4941e7d7c6ed6ee1

	10
	manifest.py
	3,244
	88266203d9ecdb8a151becea1760a08c731725226d5e7d7db3ee531d99c740ac

	11
	preprocess.py
	10,168
	b933b397e8746ac010fc0d73a656116a51deafc0b1c6a64f74daec521c4da074

	12
	requirements.txt
	748
	9384260b70daa5768f1032e1c2eb2f5b6385cea5e6882bcaa2cb02f7dc37cd8b

	13
	run_all.py
	10,273
	0c30c96b70e3a769a2afeb234aba20574d08b3ab941eebec2032c1252fe0495f

	14
	run_all.sh
	8,003
	0677c332da7b6bb6edeea602a15ef3890905caa83e4fdfec8ecbdfe8798155e4

	15
	si_tables.py
	11,178
	c0a7af13ec38602cc18705069d61f04aa4a34c62ca9796d0da3def1d3ddd76df

	16
	si_latex_tables.py
	23,740
	7e74e62a98aecef4e97c673b9aee1d6e186719ddd3337d5393be03ca34d76264

	17
	subject_gate.py
	7,582
	0516b8a4682a7dc973d2525e2ab2b7c979cce7f730c3ab8684ad7296aaf2ad0f

	18
	verify_evaluate_repro.py
	9,199
	8189aeebe0ded939a3f11930a1ea7d4bd525f7e4d3c1879bae1db37afcf91331



Table S9. Derived data inventory. Inputs are the harmonized intermediate products from which the evaluation is reproduced; outputs are the four released evaluation tables. The end-to-end reproduction on an independent Linux workstation matched every hash and the reported statistics (9 of 10 TOST cells equivalent; r_MDE = 0.248401).
	Path (relative to project root)
	Role
	Bytes
	SHA-256

	results/harmonize/subject_means.npz
	evaluation input
	4,159,563,978
	415596ea854f95d1eebea576b5e2c4e6bb13e352311293af23d385cebc21329e

	results/harmonize/reference.npz
	evaluation input
	171,305,104
	afe151d0d0db00ffbbed0a01f7ffdfe842bb19e90931d08b5e99c7fbbbb19ad6

	results/cohort.csv
	evaluation input
	283,953
	edc7e103dfbe0f2c06311418403f6547da692c6f5d6a93671992db00d394f37c

	results/manifest.csv
	evaluation input
	618,248
	ed8d1dda054063b6fc8ae5f5d559b6c002454f19d604a2d94d3c5e9137d7dfb5

	evaluate_scores.csv
	evaluation output
	155,136
	06222eecda180a84315e839339254d9e41b3f43e4d8b474dc80c299b534135b4

	evaluate_summary.csv
	evaluation output
	9,744
	127b65784c5e508e99cf18ec8a69118dcbe31fb4d9a9297b3adcc372705fb927

	evaluate_stats.csv
	evaluation output
	1,426
	eedc45be062f2f43764f22c85bf7eea9f219e572b60239c7d527e242c321e69c

	evaluate_waterfall.csv
	evaluation output
	2,083
	94d284305f858e46147ffe566dd916a6694ba8c7a47bf912d4dff2e9183fb6f8
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Figure S1. Phenotype tasks: pairwise harmonization effect under LORO (mean of 10 held-out releases)
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Figure S2. Phenotype tasks across evaluation protocols: no detectable association
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bars: mean Pearson r (no adjustment); whiskers: SD across folds/releases. log-E = log-Euclidean; Riem = Riemannian.

red dotted: +80%-power single-release MDE (r = +0.248); all bars lie within the MDE band.




