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Cross-Dataset Reliability of Multi-Label Chest X-Ray Classification
This supplement documents the locked methods, detailed results, provenance, and
software checks supporting the reconstructed manuscript. It reports existing
machine-readable evidence only and contains no new scientific analysis.
S1. Dataset partitions and label construction
NIH ChestX-ray14 contained 112,120 PNG images. The official 86,524-image
development partition (28,008 patients) was split deterministically at patient
level into 73,549 training images from 23,807 patients and 12,975 validation
images from 4,201 patients. The official test partition contained 25,596 images
from 2,797 patients. There was zero patient overlap among these partitions.
The VinDr-CXR evaluation used the 15,000-image training partition, not the
3,000-image consensus test partition, because the training annotations expose the
individual reader identifiers needed for the two locked reader-derived target
policies. The verified annotation export contains 67,914 rows from 17 reader
identifiers. Each image was read by three radiologists. Threshold-one marked a
class positive when at least one reader annotated it; majority required more than
half of the three readers. The policies used identical logits and differed only
in targets. Patient identity and demographic subgroup fields were unavailable,
so patient-clustered VinDr intervals and VinDr subgroup analyses were unsupported.
The locked output order was Cardiomegaly, Pleural effusion, Pneumothorax,
Atelectasis, Consolidation, and Pleural thickening. NIH “Effusion” mapped to
“Pleural effusion.” “No finding” did not become a seventh output: absence of all
six mapped findings produced six negative targets. Multiple boxes for one
image-reader-class combination contributed one reader-level positive.
S2. Image processing, model, and training
DICOM conversion applied the recorded rescale slope and intercept, inverted
MONOCHROME1 images, clipped intensities to the 0.5th and 99.5th percentiles,
rescaled to [0,1], resized to 224 × 224 by antialiased bilinear interpolation,
and repeated the grayscale channel three times. No crop and no ImageNet
mean-standard-deviation normalization were applied. Training augmentation used
affine rotation ±5°, translation up to 3%, scale 0.97–1.03, and
brightness/contrast jitter of 0.05. Horizontal flipping was disabled.
Each seed used torchvision DenseNet-121 initialized with
DenseNet121_Weights.IMAGENET1K_V1, six logits, and 6,960,006 parameters.
Training minimized unweighted binary cross-entropy with logits using AdamW
(learning rate 1×10⁻⁴; weight decay 1×10⁻⁴), gradient clipping at 1.0, and
automatic mixed precision. ReduceLROnPlateau monitored validation macro AUROC
(factor 0.5, patience 2, minimum learning rate 1×10⁻⁶). Batch size was 32
with documented fallbacks. The epoch ceiling was 25; early stopping patience
was five. Epoch 4 was selected for every seed and training stopped after epoch 9.
The seeds were 42, 1337, and 2026; no seed was excluded. Mean recorded runtime was
6,402 seconds (1.78 hours) per seed.
S3. Evaluation and calibration
Predictions were image-level, six-output, multi-label probabilities obtained by
applying sigmoid independently to each frozen logit. AUROC and average precision
were computed per class; the macro value was the unweighted mean across defined
classes. Reported aggregate mean ± SD uses the sample standard deviation across
the three seeds. Class imbalance was represented by AP and prevalence rather than
modified test targets.
Fixed 0.5, Youden, and F1 thresholds were derived only from NIH validation data
and were never fitted or altered on NIH official test or VinDr-CXR. Calibration used one
scalar temperature per seed applied to all six validation logits. Temperatures
1.078293, 1.211249, and 1.112409 minimized binary negative log likelihood within
[0.05,20]. The temperatures were transferred unchanged to NIH official test and VinDr.
Expected calibration error used 15 equal-width bins. Brier score and negative log
likelihood were computed from image-class probabilities and binary targets.
Bootstrap intervals used 2,000 deterministic replicates per planned seed-class
analysis. NIH official test resampling used patient clusters. VinDr resampling used images
because patient identity was unavailable. There were zero failed replicates.
These descriptive intervals were not used for unplanned significance tests.
S4. Cross-seed disagreement
Cross-seed disagreement was measured on aligned image-class records using the
range and standard deviation of the three frozen probabilities. The locked
high-disagreement rule was a probability range of at least 0.2. Fixed-threshold
errors were evaluated at 0.5. The audit included 333,576 image-class records,
16,769 high-disagreement records, and 22,878 fixed-threshold errors.
Cross-seed variation is descriptive and is not Bayesian uncertainty.
S5. Grad-CAM++ and localization
Grad-CAM++ targeted network.features.denseblock4. For each selected image and
class, the class logit and its first, second, and third-order gradient terms were
used to weight target-layer channels. The nonnegative weighted activation sum
was resized bilinearly to image coordinates and normalized for technical overlap
measurement. Pointing game equaled one when a map maximum fell within any
available class box. Energy inside boxes was the fraction of nonnegative map
energy inside the union of class boxes. Cross-seed map stability used Pearson
correlation of flattened aligned maps and intersection over union of the top 10%
regions. These metrics do not establish correctness, causality, anatomical
understanding, or clinical utility.
Version 1 (lock 817cb872e5860bfd38e4e5a0ce214799b07e11db41a60c642b9debc6a59e6f1b) generated zero maps because the target-layer path
omitted the repository model wrapper. Labels and DICOM pixels had already been
accessed. Version 2 (lock 08dd1c9df03e9170af1d49b8e464b31e9ef9f84159ead480c36cbf5ca43ab091) corrected the path to
network.features.denseblock4. No model weight, checkpoint, prediction,
threshold, label policy, seed, class order, or atlas selection changed. No
successful localization result existed under version 1, and both versions remain
preserved.
The final audit recorded 3,574 unique image-class localization cases. Each of the three seeds produced one map per case, yielding 10,722 successful maps (3,574 per seed), zero failed
maps, zero checkpoint mutations, zero parameter mutations, and zero buffer
mutations.
S6. Subgroup definitions
NIH official test subgroups were defined from locked metadata for age band, sex, AP/PA
view, and patient image count. A class-group estimate required at least 100
images, 20 positives, and 20 negatives. Four invalid ages were excluded from age
analysis only. Unsupported cells remain explicitly marked rather than imputed.
VinDr subgroup analysis was unsupported because patient identity and the required
demographic metadata were unavailable.
S7. Failure-atlas algorithm and availability
Atlas records were selected deterministically using the locked cohort, category,
class, and quota rules. The selection contained 182 panels: 83 rendered and 99
unavailable. The unavailable records lacked locked maps: 56 were majority-policy
negatives and 43 were threshold-one selections outside the majority-policy
localization cohort. No manual substitution occurred. The complete frozen atlas
is included as Supplementary Figure S1; incompleteness is retained as an audit
finding rather than concealed.
S8. Frozen configuration exports
Phase 3 training
Source: config/phase3_baseline.yaml (SHA-256 e077f8ebdb3f98725c772f10b1d59bc3a9533fcb571e611db097aaa5c9a97190).
experiment_name: phase3_baseline
label_order:
  - Cardiomegaly
  - Pleural effusion
  - Pneumothorax
  - Atelectasis
  - Consolidation
  - Pleural thickening
nih_root: ../../NIH Chest X-ray14
training_manifest: ../protocol/nih_phase3_train_manifest.csv
validation_manifest: ../protocol/nih_phase3_validation_manifest.csv
phase2_split_manifest: ../protocol/nih_phase2_split_manifest.csv
training_split_name: train
validation_split_name: validation
official_test_excluded: true
architecture: torchvision_densenet121
pretrained: true
torchvision_weight_identifier: DenseNet121_Weights.IMAGENET1K_V1
input_size: 224
batch_size: 32
validation_batch_size: 64
batch_size_fallbacks: [24, 16]
maximum_epochs: 25
early_stopping_patience: 5
optimizer: AdamW
learning_rate: 0.0001
weight_decay: 0.0001
loss: unweighted_bce_with_logits
weighted_loss: false
scheduler: ReduceLROnPlateau
scheduler_mode: max
scheduler_monitor: validation_macro_auroc
scheduler_factor: 0.5
scheduler_patience: 2
minimum_learning_rate: 0.000001
gradient_clip_norm: 1.0
mixed_precision: true
gradient_accumulation_steps: 1
dataloader_workers: 6
prefetch_factor: 2
persistent_workers: true
pinned_memory: true
non_blocking_transfer: true
channels_last: true
allow_tf32: false
strict_determinism: true
deterministic_algorithms: true
horizontal_flip: false
random_seeds: [42, 1337, 2026]
checkpoint_policy: best_validation_macro_auroc
logging_interval: 100
output_root: ../experiments/phase3_baseline
resume_policy: safe
threshold_fitting: false
calibration_fitting: false
external_evaluation: false
adaptation: false
test_time_augmentation: false
architectures: [torchvision_densenet121]
Phase 4 evaluation
Source: config/phase4_evaluation.yaml (SHA-256 bce4bd58eff759f66117d5035dd30762b289e04b333ef6328d2660ff52dad3e1).
experiment_name: phase4_frozen_evaluation
label_order:
  - Cardiomegaly
  - Pleural effusion
  - Pneumothorax
  - Atelectasis
  - Consolidation
  - Pleural thickening
checkpoints:
  42:
    path: ../experiments/phase3_baseline/seed_42/checkpoints/best.pt
    sha256: b39ecd300ba9c1676d02607e9fff261c5855ff4abc0f808542cf7d3c9f909e82
  1337:
    path: ../experiments/phase3_baseline/seed_1337/checkpoints/best.pt
    sha256: 498586f9ad093d706edbd9f94f62c23d7f4cb3efc63ebc93dc650557c5282bd2
  2026:
    path: ../experiments/phase3_baseline/seed_2026/checkpoints/best.pt
    sha256: 0337246becd78a794056acbb10324561a2adb6a3554265ac313539550c9ba824
nih_root: ../../NIH Chest X-ray14
vindr_root: ../../VinDr-CXR
nih_training_manifest: ../protocol/nih_phase3_train_manifest.csv
nih_validation_manifest: ../protocol/nih_phase3_validation_manifest.csv
nih_official_test_manifest: ../protocol/nih_phase4_official_test_manifest.csv
vindr_majority_manifest: ../protocol/vindr_harmonized_manifest_majority.csv
vindr_threshold1_manifest: ../protocol/vindr_harmonized_manifest_threshold1.csv
input_size: 224
nih_batch_size: 64
vindr_batch_size: 32
dataloader_workers: 6
prefetch_factor: 2
persistent_workers: true
pinned_memory: true
non_blocking_transfer: true
mixed_precision: true
channels_last: true
allow_tf32: false
deterministic_algorithms: true
test_time_augmentation: false
threshold_policies: [fixed_0.5, youden, f1]
threshold_fitting_dataset: nih_validation
calibration_policies: [raw, scalar_temperature]
calibration_fitting_dataset: nih_validation
classwise_temperature_enabled: false
temperature_lower_bound: 0.05
temperature_upper_bound: 20.0
temperature_max_iterations: 200
bootstrap_iterations: 2000
bootstrap_confidence_level: 0.95
bootstrap_seed: 2404
ece_bin_count: 15
output_root: ../experiments/phase4_frozen_evaluation
overwrite_policy: protected
resume_policy: safe
majority_primary: true
threshold_one_sensitivity_only: true
ensemble_enabled: false
figures_enabled: true
Phase 5 interpretation
Source: config/phase5_analysis.yaml (SHA-256 d329ed864b5ac278f4443d1f15a80c2f6bc32cadf3b7158bdbeb3a5fcf7f9d24).
experiment_name: phase5_interpretation
phase4_lock: ../protocol/phase4_analysis_lock.json
phase4_output_root: ../experiments/phase4_frozen_evaluation
phase4_predictions:
  42: ../experiments/phase4_frozen_evaluation/seed_42
  1337: ../experiments/phase4_frozen_evaluation/seed_1337
  2026: ../experiments/phase4_frozen_evaluation/seed_2026
nih_root: ../../NIH Chest X-ray14
vindr_root: ../../VinDr-CXR
nih_test_manifest: ../protocol/nih_phase4_official_test_manifest.csv
vindr_majority_manifest: ../protocol/vindr_harmonized_manifest_majority.csv
vindr_threshold1_manifest: ../protocol/vindr_harmonized_manifest_threshold1.csv
vindr_annotations: ../protocol/vindr_annotation_rows.csv
label_order:
  - Cardiomegaly
  - Pleural effusion
  - Pneumothorax
  - Atelectasis
  - Consolidation
  - Pleural thickening
random_seed: 5050
gradcam_algorithm: gradcam_plus_plus
gradcam_target_layer: network.features.denseblock4
gradcam_map_dtype: float32
gradcam_interpolation: bilinear
gradcam_micro_batch_size: 1
localization_map_threshold: 0.5
top_region_fraction: 0.1
confidence_bins: [0.0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0]
high_positive_probability: 0.8
high_negative_probability: 0.2
low_confidence_lower: 0.4
low_confidence_upper: 0.6
high_disagreement_probability_range: 0.2
subgroup_minimum_images: 100
subgroup_minimum_positives: 20
subgroup_minimum_negatives: 20
agreement_sample_per_class_cohort: 100
atlas_quota_per_category_class_cohort: 5
bootstrap_iterations: 2000
bootstrap_confidence_level: 0.95
output_root: ../experiments/phase5_interpretation
overwrite_policy: protected
resume_policy: safe
phase4_frozen: true
training_prohibited: true
manual_substitution_prohibited: true
Cethraian-Shift — frozen cross-dataset evaluation
S9. Detailed supplementary tables
Page 
Supplementary Table S1. Per-seed discrimination metrics
	Seed
	Cohort
	Probability policy
	Macro AUROC
	Macro Average Precision
	Micro Average Precision
	Valid AUROC Class Count
	Valid Average Precision Class Count

	42
	NIH validation
	raw
	0.831
	0.245
	0.340
	6
	6

	42
	NIH validation
	Scalar temperature
	0.831
	0.245
	0.340
	6
	6

	42
	NIH official test
	raw
	0.799
	0.303
	0.358
	6
	6

	42
	NIH official test
	Scalar temperature
	0.799
	0.303
	0.358
	6
	6

	42
	VinDr-CXR majority
	raw
	0.874
	0.273
	0.325
	6
	6

	42
	VinDr-CXR majority
	Scalar temperature
	0.874
	0.273
	0.325
	6
	6

	42
	VinDr-CXR threshold-one
	raw
	0.845
	0.313
	0.319
	6
	6

	42
	VinDr-CXR threshold-one
	Scalar temperature
	0.845
	0.313
	0.319
	6
	6

	1337
	NIH validation
	raw
	0.833
	0.250
	0.337
	6
	6

	1337
	NIH validation
	Scalar temperature
	0.833
	0.250
	0.337
	6
	6

	1337
	NIH official test
	raw
	0.797
	0.311
	0.365
	6
	6

	1337
	NIH official test
	Scalar temperature
	0.797
	0.311
	0.365
	6
	6

	1337
	VinDr-CXR majority
	raw
	0.855
	0.273
	0.373
	6
	6

	1337
	VinDr-CXR majority
	Scalar temperature
	0.855
	0.273
	0.373
	6
	6

	1337
	VinDr-CXR threshold-one
	raw
	0.828
	0.308
	0.356
	6
	6

	1337
	VinDr-CXR threshold-one
	Scalar temperature
	0.828
	0.308
	0.356
	6
	6

	2026
	NIH validation
	raw
	0.837
	0.256
	0.339
	6
	6

	2026
	NIH validation
	Scalar temperature
	0.837
	0.256
	0.339
	6
	6

	2026
	NIH official test
	raw
	0.801
	0.310
	0.367
	6
	6

	2026
	NIH official test
	Scalar temperature
	0.801
	0.310
	0.367
	6
	6

	2026
	VinDr-CXR majority
	raw
	0.886
	0.294
	0.399
	6
	6

	2026
	VinDr-CXR majority
	Scalar temperature
	0.886
	0.294
	0.399
	6
	6

	2026
	VinDr-CXR threshold-one
	raw
	0.857
	0.334
	0.375
	6
	6

	2026
	VinDr-CXR threshold-one
	Scalar temperature
	0.857
	0.334
	0.375
	6
	6


Note. Exact locked Phase 4 export; no seed was excluded

Supplementary Table S2. Per-seed, per-class discrimination and calibration metrics
	Seed
	Cohort
	Probability policy
	Label
	AUROC
	Average Precision
	Negative Support
	Positive Support
	Prevalence
	Brier Score
	Expected Calibration Error
	Maximum Calibration Error
	Negative Log Likelihood

	42
	NIH validation
	raw
	Cardiomegaly
	0.907
	0.234
	12,727
	248
	0.019
	0.018
	0.015
	0.807
	0.073

	42
	NIH validation
	raw
	Pleural effusion
	0.889
	0.513
	11,683
	1,292
	0.100
	0.063
	0.009
	0.121
	0.216

	42
	NIH validation
	raw
	Pneumothorax
	0.807
	0.167
	12,560
	415
	0.032
	0.029
	0.013
	0.878
	0.125

	42
	NIH validation
	raw
	Atelectasis
	0.827
	0.353
	11,720
	1,255
	0.097
	0.074
	0.013
	0.228
	0.253

	42
	NIH validation
	raw
	Consolidation
	0.800
	0.112
	12,536
	439
	0.034
	0.031
	0.007
	0.351
	0.129

	42
	NIH validation
	raw
	Pleural thickening
	0.758
	0.090
	12,635
	340
	0.026
	0.025
	0.009
	0.749
	0.112

	42
	NIH validation
	Scalar temperature
	Cardiomegaly
	0.907
	0.234
	12,727
	248
	0.019
	0.019
	0.019
	0.294
	0.074

	42
	NIH validation
	Scalar temperature
	Pleural effusion
	0.889
	0.513
	11,683
	1,292
	0.100
	0.063
	0.008
	0.175
	0.215

	42
	NIH validation
	Scalar temperature
	Pneumothorax
	0.807
	0.167
	12,560
	415
	0.032
	0.029
	0.010
	0.526
	0.122

	42
	NIH validation
	Scalar temperature
	Atelectasis
	0.827
	0.353
	11,720
	1,255
	0.097
	0.074
	0.009
	0.237
	0.253

	42
	NIH validation
	Scalar temperature
	Consolidation
	0.800
	0.112
	12,536
	439
	0.034
	0.031
	0.006
	0.405
	0.129

	42
	NIH validation
	Scalar temperature
	Pleural thickening
	0.758
	0.090
	12,635
	340
	0.026
	0.025
	0.006
	0.734
	0.111

	42
	NIH official test
	raw
	Cardiomegaly
	0.885
	0.317
	24,527
	1,069
	0.042
	0.035
	0.020
	0.252
	0.131

	42
	NIH official test
	raw
	Pleural effusion
	0.821
	0.495
	20,938
	4,658
	0.182
	0.119
	0.032
	0.126
	0.374

	42
	NIH official test
	raw
	Pneumothorax
	0.834
	0.396
	22,931
	2,665
	0.104
	0.081
	0.058
	0.313
	0.305

	42
	NIH official test
	raw
	Atelectasis
	0.762
	0.329
	22,317
	3,279
	0.128
	0.100
	0.016
	0.473
	0.334

	42
	NIH official test
	raw
	Consolidation
	0.731
	0.149
	23,781
	1,815
	0.071
	0.063
	0.015
	0.238
	0.236

	42
	NIH official test
	raw
	Pleural thickening
	0.762
	0.132
	24,453
	1,143
	0.045
	0.042
	0.015
	0.355
	0.168

	42
	NIH official test
	Scalar temperature
	Cardiomegaly
	0.885
	0.317
	24,527
	1,069
	0.042
	0.036
	0.023
	0.257
	0.132

	42
	NIH official test
	Scalar temperature
	Pleural effusion
	0.821
	0.495
	20,938
	4,658
	0.182
	0.119
	0.028
	0.160
	0.373

	42
	NIH official test
	Scalar temperature
	Pneumothorax
	0.834
	0.396
	22,931
	2,665
	0.104
	0.080
	0.053
	0.313
	0.293

	42
	NIH official test
	Scalar temperature
	Atelectasis
	0.762
	0.329
	22,317
	3,279
	0.128
	0.100
	0.012
	0.466
	0.333

	42
	NIH official test
	Scalar temperature
	Consolidation
	0.731
	0.149
	23,781
	1,815
	0.071
	0.063
	0.009
	0.324
	0.234

	42
	NIH official test
	Scalar temperature
	Pleural thickening
	0.762
	0.132
	24,453
	1,143
	0.045
	0.042
	0.011
	0.352
	0.166

	42
	VinDr-CXR majority
	raw
	Cardiomegaly
	0.852
	0.446
	13,183
	1,817
	0.121
	0.093
	0.070
	0.180
	0.339

	42
	VinDr-CXR majority
	raw
	Pleural effusion
	0.946
	0.694
	14,366
	634
	0.042
	0.023
	0.028
	0.284
	0.095

	42
	VinDr-CXR majority
	raw
	Pneumothorax
	0.871
	0.039
	14,942
	58
	0.004
	0.004
	0.012
	0.614
	0.028

	42
	VinDr-CXR majority
	raw
	Atelectasis
	0.776
	0.015
	14,938
	62
	0.004
	0.011
	0.046
	0.888
	0.066

	42
	VinDr-CXR majority
	raw
	Consolidation
	0.929
	0.117
	14,879
	121
	0.008
	0.008
	0.013
	0.062
	0.042

	42
	VinDr-CXR majority
	raw
	Pleural thickening
	0.867
	0.327
	14,118
	882
	0.059
	0.051
	0.037
	0.440
	0.192

	42
	VinDr-CXR majority
	Scalar temperature
	Cardiomegaly
	0.852
	0.446
	13,183
	1,817
	0.121
	0.092
	0.065
	0.182
	0.325

	42
	VinDr-CXR majority
	Scalar temperature
	Pleural effusion
	0.946
	0.694
	14,366
	634
	0.042
	0.024
	0.035
	0.281
	0.100

	42
	VinDr-CXR majority
	Scalar temperature
	Pneumothorax
	0.871
	0.039
	14,942
	58
	0.004
	0.005
	0.016
	0.606
	0.031

	42
	VinDr-CXR majority
	Scalar temperature
	Atelectasis
	0.776
	0.015
	14,938
	62
	0.004
	0.012
	0.054
	0.892
	0.074

	42
	VinDr-CXR majority
	Scalar temperature
	Consolidation
	0.929
	0.117
	14,879
	121
	0.008
	0.008
	0.019
	0.099
	0.046

	42
	VinDr-CXR majority
	Scalar temperature
	Pleural thickening
	0.867
	0.327
	14,118
	882
	0.059
	0.050
	0.032
	0.444
	0.185

	42
	VinDr-CXR threshold-one
	raw
	Cardiomegaly
	0.827
	0.455
	12,700
	2,300
	0.153
	0.122
	0.102
	0.219
	0.463

	42
	VinDr-CXR threshold-one
	raw
	Pleural effusion
	0.890
	0.608
	13,968
	1,032
	0.069
	0.043
	0.013
	0.341
	0.160

	42
	VinDr-CXR threshold-one
	raw
	Pneumothorax
	0.843
	0.048
	14,904
	96
	0.006
	0.007
	0.009
	0.614
	0.037

	42
	VinDr-CXR threshold-one
	raw
	Atelectasis
	0.744
	0.029
	14,814
	186
	0.012
	0.018
	0.038
	0.888
	0.088

	42
	VinDr-CXR threshold-one
	raw
	Consolidation
	0.911
	0.227
	14,647
	353
	0.024
	0.021
	0.011
	0.238
	0.086

	42
	VinDr-CXR threshold-one
	raw
	Pleural thickening
	0.855
	0.508
	13,019
	1,981
	0.132
	0.116
	0.110
	0.522
	0.437

	42
	VinDr-CXR threshold-one
	Scalar temperature
	Cardiomegaly
	0.827
	0.455
	12,700
	2,300
	0.153
	0.120
	0.098
	0.201
	0.439

	42
	VinDr-CXR threshold-one
	Scalar temperature
	Pleural effusion
	0.890
	0.608
	13,968
	1,032
	0.069
	0.043
	0.017
	0.339
	0.160

	42
	VinDr-CXR threshold-one
	Scalar temperature
	Pneumothorax
	0.843
	0.048
	14,904
	96
	0.006
	0.007
	0.013
	0.606
	0.039

	42
	VinDr-CXR threshold-one
	Scalar temperature
	Atelectasis
	0.744
	0.029
	14,814
	186
	0.012
	0.019
	0.046
	0.892
	0.094

	42
	VinDr-CXR threshold-one
	Scalar temperature
	Consolidation
	0.911
	0.227
	14,647
	353
	0.024
	0.021
	0.018
	0.215
	0.087

	42
	VinDr-CXR threshold-one
	Scalar temperature
	Pleural thickening
	0.855
	0.508
	13,019
	1,981
	0.132
	0.114
	0.105
	0.560
	0.412

	1337
	NIH validation
	raw
	Cardiomegaly
	0.899
	0.245
	12,727
	248
	0.019
	0.017
	0.008
	0.267
	0.070

	1337
	NIH validation
	raw
	Pleural effusion
	0.886
	0.519
	11,683
	1,292
	0.100
	0.065
	0.026
	0.218
	0.225

	1337
	NIH validation
	raw
	Pneumothorax
	0.814
	0.163
	12,560
	415
	0.032
	0.029
	0.018
	0.751
	0.129

	1337
	NIH validation
	raw
	Atelectasis
	0.824
	0.356
	11,720
	1,255
	0.097
	0.075
	0.033
	0.287
	0.265

	1337
	NIH validation
	raw
	Consolidation
	0.797
	0.115
	12,536
	439
	0.034
	0.031
	0.013
	0.267
	0.132

	1337
	NIH validation
	raw
	Pleural thickening
	0.777
	0.101
	12,635
	340
	0.026
	0.025
	0.012
	0.873
	0.111

	1337
	NIH validation
	Scalar temperature
	Cardiomegaly
	0.899
	0.245
	12,727
	248
	0.019
	0.018
	0.019
	0.266
	0.074

	1337
	NIH validation
	Scalar temperature
	Pleural effusion
	0.886
	0.519
	11,683
	1,292
	0.100
	0.064
	0.010
	0.102
	0.218

	1337
	NIH validation
	Scalar temperature
	Pneumothorax
	0.814
	0.163
	12,560
	415
	0.032
	0.029
	0.008
	0.285
	0.120

	1337
	NIH validation
	Scalar temperature
	Atelectasis
	0.824
	0.356
	11,720
	1,255
	0.097
	0.074
	0.013
	0.286
	0.254

	1337
	NIH validation
	Scalar temperature
	Consolidation
	0.797
	0.115
	12,536
	439
	0.034
	0.031
	0.003
	0.281
	0.128

	1337
	NIH validation
	Scalar temperature
	Pleural thickening
	0.777
	0.101
	12,635
	340
	0.026
	0.025
	0.007
	0.816
	0.109

	1337
	NIH official test
	raw
	Cardiomegaly
	0.876
	0.343
	24,527
	1,069
	0.042
	0.033
	0.011
	0.611
	0.127

	1337
	NIH official test
	raw
	Pleural effusion
	0.821
	0.510
	20,938
	4,658
	0.182
	0.119
	0.051
	0.098
	0.384

	1337
	NIH official test
	raw
	Pneumothorax
	0.838
	0.404
	22,931
	2,665
	0.104
	0.082
	0.060
	0.244
	0.307

	1337
	NIH official test
	raw
	Atelectasis
	0.762
	0.330
	22,317
	3,279
	0.128
	0.101
	0.038
	0.292
	0.345

	1337
	NIH official test
	raw
	Consolidation
	0.708
	0.139
	23,781
	1,815
	0.071
	0.065
	0.029
	0.069
	0.249

	1337
	NIH official test
	raw
	Pleural thickening
	0.776
	0.141
	24,453
	1,143
	0.045
	0.042
	0.017
	0.630
	0.166

	1337
	NIH official test
	Scalar temperature
	Cardiomegaly
	0.876
	0.343
	24,527
	1,069
	0.042
	0.033
	0.007
	0.480
	0.125

	1337
	NIH official test
	Scalar temperature
	Pleural effusion
	0.821
	0.510
	20,938
	4,658
	0.182
	0.117
	0.028
	0.217
	0.371

	1337
	NIH official test
	Scalar temperature
	Pneumothorax
	0.838
	0.404
	22,931
	2,665
	0.104
	0.079
	0.046
	0.177
	0.278

	1337
	NIH official test
	Scalar temperature
	Atelectasis
	0.762
	0.330
	22,317
	3,279
	0.128
	0.099
	0.013
	0.901
	0.333

	1337
	NIH official test
	Scalar temperature
	Consolidation
	0.708
	0.139
	23,781
	1,815
	0.071
	0.064
	0.009
	0.402
	0.238

	1337
	NIH official test
	Scalar temperature
	Pleural thickening
	0.776
	0.141
	24,453
	1,143
	0.045
	0.042
	0.011
	0.695
	0.164

	1337
	VinDr-CXR majority
	raw
	Cardiomegaly
	0.846
	0.458
	13,183
	1,817
	0.121
	0.089
	0.057
	0.139
	0.313

	1337
	VinDr-CXR majority
	raw
	Pleural effusion
	0.928
	0.626
	14,366
	634
	0.042
	0.026
	0.021
	0.323
	0.102

	1337
	VinDr-CXR majority
	raw
	Pneumothorax
	0.850
	0.102
	14,942
	58
	0.004
	0.004
	0.006
	0.563
	0.023

	1337
	VinDr-CXR majority
	raw
	Atelectasis
	0.747
	0.013
	14,938
	62
	0.004
	0.008
	0.025
	0.837
	0.045

	1337
	VinDr-CXR majority
	raw
	Consolidation
	0.906
	0.108
	14,879
	121
	0.008
	0.008
	0.003
	0.254
	0.037

	1337
	VinDr-CXR majority
	raw
	Pleural thickening
	0.852
	0.332
	14,118
	882
	0.059
	0.051
	0.037
	0.629
	0.194

	1337
	VinDr-CXR majority
	Scalar temperature
	Cardiomegaly
	0.846
	0.458
	13,183
	1,817
	0.121
	0.087
	0.041
	0.171
	0.290

	1337
	VinDr-CXR majority
	Scalar temperature
	Pleural effusion
	0.928
	0.626
	14,366
	634
	0.042
	0.027
	0.039
	0.347
	0.114

	1337
	VinDr-CXR majority
	Scalar temperature
	Pneumothorax
	0.850
	0.102
	14,942
	58
	0.004
	0.004
	0.014
	0.552
	0.029

	1337
	VinDr-CXR majority
	Scalar temperature
	Atelectasis
	0.747
	0.013
	14,938
	62
	0.004
	0.009
	0.041
	0.819
	0.060

	1337
	VinDr-CXR majority
	Scalar temperature
	Consolidation
	0.906
	0.108
	14,879
	121
	0.008
	0.008
	0.013
	0.291
	0.042

	1337
	VinDr-CXR majority
	Scalar temperature
	Pleural thickening
	0.852
	0.332
	14,118
	882
	0.059
	0.049
	0.022
	0.613
	0.180

	1337
	VinDr-CXR threshold-one
	raw
	Cardiomegaly
	0.821
	0.470
	12,700
	2,300
	0.153
	0.116
	0.089
	0.183
	0.419

	1337
	VinDr-CXR threshold-one
	raw
	Pleural effusion
	0.857
	0.526
	13,968
	1,032
	0.069
	0.047
	0.020
	0.371
	0.179

	1337
	VinDr-CXR threshold-one
	raw
	Pneumothorax
	0.856
	0.126
	14,904
	96
	0.006
	0.006
	0.003
	0.563
	0.031

	1337
	VinDr-CXR threshold-one
	raw
	Atelectasis
	0.731
	0.031
	14,814
	186
	0.012
	0.015
	0.017
	0.837
	0.072

	1337
	VinDr-CXR threshold-one
	raw
	Consolidation
	0.887
	0.244
	14,647
	353
	0.024
	0.022
	0.014
	0.746
	0.092

	1337
	VinDr-CXR threshold-one
	raw
	Pleural thickening
	0.814
	0.449
	13,019
	1,981
	0.132
	0.117
	0.110
	0.574
	0.457

	1337
	VinDr-CXR threshold-one
	Scalar temperature
	Cardiomegaly
	0.821
	0.470
	12,700
	2,300
	0.153
	0.112
	0.073
	0.204
	0.377

	1337
	VinDr-CXR threshold-one
	Scalar temperature
	Pleural effusion
	0.857
	0.526
	13,968
	1,032
	0.069
	0.047
	0.016
	0.354
	0.178

	1337
	VinDr-CXR threshold-one
	Scalar temperature
	Pneumothorax
	0.856
	0.126
	14,904
	96
	0.006
	0.006
	0.012
	0.552
	0.036

	1337
	VinDr-CXR threshold-one
	Scalar temperature
	Atelectasis
	0.731
	0.031
	14,814
	186
	0.012
	0.016
	0.033
	0.819
	0.083

	1337
	VinDr-CXR threshold-one
	Scalar temperature
	Consolidation
	0.887
	0.244
	14,647
	353
	0.024
	0.021
	0.010
	0.709
	0.088

	1337
	VinDr-CXR threshold-one
	Scalar temperature
	Pleural thickening
	0.814
	0.449
	13,019
	1,981
	0.132
	0.112
	0.095
	0.510
	0.397

	2026
	NIH validation
	raw
	Cardiomegaly
	0.912
	0.258
	12,727
	248
	0.019
	0.019
	0.017
	0.446
	0.073

	2026
	NIH validation
	raw
	Pleural effusion
	0.887
	0.524
	11,683
	1,292
	0.100
	0.063
	0.012
	0.141
	0.217

	2026
	NIH validation
	raw
	Pneumothorax
	0.831
	0.184
	12,560
	415
	0.032
	0.029
	0.009
	0.753
	0.117

	2026
	NIH validation
	raw
	Atelectasis
	0.824
	0.361
	11,720
	1,255
	0.097
	0.075
	0.035
	0.175
	0.265

	2026
	NIH validation
	raw
	Consolidation
	0.804
	0.118
	12,536
	439
	0.034
	0.031
	0.006
	0.423
	0.128

	2026
	NIH validation
	raw
	Pleural thickening
	0.762
	0.094
	12,635
	340
	0.026
	0.025
	0.007
	0.634
	0.110

	2026
	NIH validation
	Scalar temperature
	Cardiomegaly
	0.912
	0.258
	12,727
	248
	0.019
	0.019
	0.022
	0.315
	0.076

	2026
	NIH validation
	Scalar temperature
	Pleural effusion
	0.887
	0.524
	11,683
	1,292
	0.100
	0.063
	0.007
	0.125
	0.216

	2026
	NIH validation
	Scalar temperature
	Pneumothorax
	0.831
	0.184
	12,560
	415
	0.032
	0.028
	0.003
	0.737
	0.116

	2026
	NIH validation
	Scalar temperature
	Atelectasis
	0.824
	0.361
	11,720
	1,255
	0.097
	0.074
	0.025
	0.171
	0.257

	2026
	NIH validation
	Scalar temperature
	Consolidation
	0.804
	0.118
	12,536
	439
	0.034
	0.031
	0.008
	0.430
	0.128

	2026
	NIH validation
	Scalar temperature
	Pleural thickening
	0.762
	0.094
	12,635
	340
	0.026
	0.025
	0.003
	0.621
	0.109

	2026
	NIH official test
	raw
	Cardiomegaly
	0.883
	0.335
	24,527
	1,069
	0.042
	0.034
	0.014
	0.493
	0.129

	2026
	NIH official test
	raw
	Pleural effusion
	0.823
	0.507
	20,938
	4,658
	0.182
	0.117
	0.024
	0.370
	0.371

	2026
	NIH official test
	raw
	Pneumothorax
	0.844
	0.396
	22,931
	2,665
	0.104
	0.079
	0.045
	0.945
	0.277

	2026
	NIH official test
	raw
	Atelectasis
	0.762
	0.334
	22,317
	3,279
	0.128
	0.101
	0.042
	0.161
	0.345

	2026
	NIH official test
	raw
	Consolidation
	0.726
	0.145
	23,781
	1,815
	0.071
	0.064
	0.014
	0.565
	0.237

	2026
	NIH official test
	raw
	Pleural thickening
	0.767
	0.141
	24,453
	1,143
	0.045
	0.041
	0.014
	0.292
	0.165

	2026
	NIH official test
	Scalar temperature
	Cardiomegaly
	0.883
	0.335
	24,527
	1,069
	0.042
	0.034
	0.013
	0.407
	0.128

	2026
	NIH official test
	Scalar temperature
	Pleural effusion
	0.823
	0.507
	20,938
	4,658
	0.182
	0.116
	0.011
	0.154
	0.367

	2026
	NIH official test
	Scalar temperature
	Pneumothorax
	0.844
	0.396
	22,931
	2,665
	0.104
	0.078
	0.036
	0.609
	0.266

	2026
	NIH official test
	Scalar temperature
	Atelectasis
	0.762
	0.334
	22,317
	3,279
	0.128
	0.100
	0.028
	0.183
	0.336

	2026
	NIH official test
	Scalar temperature
	Consolidation
	0.726
	0.145
	23,781
	1,815
	0.071
	0.064
	0.011
	0.568
	0.236

	2026
	NIH official test
	Scalar temperature
	Pleural thickening
	0.767
	0.141
	24,453
	1,143
	0.045
	0.041
	0.006
	0.311
	0.163

	2026
	VinDr-CXR majority
	raw
	Cardiomegaly
	0.877
	0.510
	13,183
	1,817
	0.121
	0.089
	0.070
	0.208
	0.318

	2026
	VinDr-CXR majority
	raw
	Pleural effusion
	0.938
	0.698
	14,366
	634
	0.042
	0.024
	0.020
	0.359
	0.093

	2026
	VinDr-CXR majority
	raw
	Pneumothorax
	0.881
	0.071
	14,942
	58
	0.004
	0.004
	0.010
	0.694
	0.025

	2026
	VinDr-CXR majority
	raw
	Atelectasis
	0.821
	0.014
	14,938
	62
	0.004
	0.006
	0.019
	0.721
	0.037

	2026
	VinDr-CXR majority
	raw
	Consolidation
	0.934
	0.139
	14,879
	121
	0.008
	0.007
	0.010
	0.368
	0.038

	2026
	VinDr-CXR majority
	raw
	Pleural thickening
	0.866
	0.329
	14,118
	882
	0.059
	0.053
	0.043
	0.532
	0.205

	2026
	VinDr-CXR majority
	Scalar temperature
	Cardiomegaly
	0.877
	0.510
	13,183
	1,817
	0.121
	0.087
	0.064
	0.203
	0.299

	2026
	VinDr-CXR majority
	Scalar temperature
	Pleural effusion
	0.938
	0.698
	14,366
	634
	0.042
	0.024
	0.027
	0.375
	0.098

	2026
	VinDr-CXR majority
	Scalar temperature
	Pneumothorax
	0.881
	0.071
	14,942
	58
	0.004
	0.004
	0.015
	0.676
	0.029

	2026
	VinDr-CXR majority
	Scalar temperature
	Atelectasis
	0.821
	0.014
	14,938
	62
	0.004
	0.007
	0.026
	0.701
	0.044

	2026
	VinDr-CXR majority
	Scalar temperature
	Consolidation
	0.934
	0.139
	14,879
	121
	0.008
	0.008
	0.015
	0.409
	0.043

	2026
	VinDr-CXR majority
	Scalar temperature
	Pleural thickening
	0.866
	0.329
	14,118
	882
	0.059
	0.052
	0.036
	0.529
	0.193

	2026
	VinDr-CXR threshold-one
	raw
	Cardiomegaly
	0.850
	0.511
	12,700
	2,300
	0.153
	0.117
	0.102
	0.249
	0.442

	2026
	VinDr-CXR threshold-one
	raw
	Pleural effusion
	0.861
	0.591
	13,968
	1,032
	0.069
	0.046
	0.027
	0.476
	0.175

	2026
	VinDr-CXR threshold-one
	raw
	Pneumothorax
	0.874
	0.094
	14,904
	96
	0.006
	0.006
	0.007
	0.548
	0.033

	2026
	VinDr-CXR threshold-one
	raw
	Atelectasis
	0.795
	0.039
	14,814
	186
	0.012
	0.013
	0.010
	0.721
	0.065

	2026
	VinDr-CXR threshold-one
	raw
	Consolidation
	0.922
	0.274
	14,647
	353
	0.024
	0.021
	0.008
	0.368
	0.084

	2026
	VinDr-CXR threshold-one
	raw
	Pleural thickening
	0.839
	0.492
	13,019
	1,981
	0.132
	0.121
	0.116
	0.641
	0.480

	2026
	VinDr-CXR threshold-one
	Scalar temperature
	Cardiomegaly
	0.850
	0.511
	12,700
	2,300
	0.153
	0.115
	0.096
	0.248
	0.410

	2026
	VinDr-CXR threshold-one
	Scalar temperature
	Pleural effusion
	0.861
	0.591
	13,968
	1,032
	0.069
	0.045
	0.018
	0.479
	0.172

	2026
	VinDr-CXR threshold-one
	Scalar temperature
	Pneumothorax
	0.874
	0.094
	14,904
	96
	0.006
	0.007
	0.012
	0.544
	0.036

	2026
	VinDr-CXR threshold-one
	Scalar temperature
	Atelectasis
	0.795
	0.039
	14,814
	186
	0.012
	0.014
	0.017
	0.701
	0.068

	2026
	VinDr-CXR threshold-one
	Scalar temperature
	Consolidation
	0.922
	0.275
	14,647
	353
	0.024
	0.021
	0.015
	0.409
	0.085

	2026
	VinDr-CXR threshold-one
	Scalar temperature
	Pleural thickening
	0.839
	0.492
	13,019
	1,981
	0.132
	0.118
	0.109
	0.598
	0.440


Note. Full-precision locked export. Missing values denote undefined metrics only.

Supplementary Table S3. Planned bootstrap intervals
	Seed
	Cohort
	Mode
	Metric
	Lower
	Upper
	Valid Replicate Count
	Successful Replicate Count
	Failed Replicate Count

	42
	NIH official test
	patient clustered
	auroc Atelectasis
	0.749
	0.775
	2,000
	2,000
	0

	42
	NIH official test
	patient clustered
	auroc Cardiomegaly
	0.868
	0.899
	2,000
	2,000
	0

	42
	NIH official test
	patient clustered
	auroc Consolidation
	0.714
	0.747
	2,000
	2,000
	0

	42
	NIH official test
	patient clustered
	auroc Pleural effusion
	0.810
	0.832
	2,000
	2,000
	0

	42
	NIH official test
	patient clustered
	auroc Pleural thickening
	0.743
	0.782
	2,000
	2,000
	0

	42
	NIH official test
	patient clustered
	auroc Pneumothorax
	0.812
	0.853
	2,000
	2,000
	0

	42
	NIH official test
	patient clustered
	average precision Atelectasis
	0.306
	0.353
	2,000
	2,000
	0

	42
	NIH official test
	patient clustered
	average precision Cardiomegaly
	0.261
	0.367
	2,000
	2,000
	0

	42
	NIH official test
	patient clustered
	average precision Consolidation
	0.132
	0.169
	2,000
	2,000
	0

	42
	NIH official test
	patient clustered
	average precision Pleural effusion
	0.465
	0.523
	2,000
	2,000
	0

	42
	NIH official test
	patient clustered
	average precision Pleural thickening
	0.114
	0.156
	2,000
	2,000
	0

	42
	NIH official test
	patient clustered
	average precision Pneumothorax
	0.358
	0.434
	2,000
	2,000
	0

	42
	NIH official test
	patient clustered
	macro auroc
	0.792
	0.806
	2,000
	2,000
	0

	42
	NIH official test
	patient clustered
	macro average precision
	0.290
	0.316
	2,000
	2,000
	0

	42
	NIH official test
	patient clustered
	macro brier score
	0.071
	0.076
	2,000
	2,000
	0

	42
	NIH official test
	patient clustered
	macro expected calibration error
	0.024
	0.029
	2,000
	2,000
	0

	42
	NIH official test
	patient clustered
	macro negative log likelihood
	0.249
	0.266
	2,000
	2,000
	0

	42
	VinDr-CXR majority
	image level
	auroc Atelectasis
	0.732
	0.815
	2,000
	2,000
	0

	42
	VinDr-CXR majority
	image level
	auroc Cardiomegaly
	0.844
	0.859
	2,000
	2,000
	0

	42
	VinDr-CXR majority
	image level
	auroc Consolidation
	0.909
	0.947
	2,000
	2,000
	0

	42
	VinDr-CXR majority
	image level
	auroc Pleural effusion
	0.936
	0.956
	2,000
	2,000
	0

	42
	VinDr-CXR majority
	image level
	auroc Pleural thickening
	0.855
	0.878
	2,000
	2,000
	0

	42
	VinDr-CXR majority
	image level
	auroc Pneumothorax
	0.829
	0.910
	2,000
	2,000
	0

	42
	VinDr-CXR majority
	image level
	average precision Atelectasis
	0.008
	0.050
	2,000
	2,000
	0

	42
	VinDr-CXR majority
	image level
	average precision Cardiomegaly
	0.423
	0.470
	2,000
	2,000
	0

	42
	VinDr-CXR majority
	image level
	average precision Consolidation
	0.086
	0.167
	2,000
	2,000
	0

	42
	VinDr-CXR majority
	image level
	average precision Pleural effusion
	0.658
	0.728
	2,000
	2,000
	0

	42
	VinDr-CXR majority
	image level
	average precision Pleural thickening
	0.298
	0.359
	2,000
	2,000
	0

	42
	VinDr-CXR majority
	image level
	average precision Pneumothorax
	0.022
	0.076
	2,000
	2,000
	0

	42
	VinDr-CXR majority
	image level
	macro auroc
	0.863
	0.884
	2,000
	2,000
	0

	42
	VinDr-CXR majority
	image level
	macro average precision
	0.263
	0.288
	2,000
	2,000
	0

	42
	VinDr-CXR majority
	image level
	macro brier score
	0.031
	0.033
	2,000
	2,000
	0

	42
	VinDr-CXR majority
	image level
	macro expected calibration error
	0.033
	0.036
	2,000
	2,000
	0

	42
	VinDr-CXR majority
	image level
	macro negative log likelihood
	0.123
	0.131
	2,000
	2,000
	0

	42
	VinDr-CXR threshold-one
	image level
	auroc Atelectasis
	0.715
	0.772
	2,000
	2,000
	0

	42
	VinDr-CXR threshold-one
	image level
	auroc Cardiomegaly
	0.819
	0.834
	2,000
	2,000
	0

	42
	VinDr-CXR threshold-one
	image level
	auroc Consolidation
	0.895
	0.925
	2,000
	2,000
	0

	42
	VinDr-CXR threshold-one
	image level
	auroc Pleural effusion
	0.879
	0.902
	2,000
	2,000
	0

	42
	VinDr-CXR threshold-one
	image level
	auroc Pleural thickening
	0.847
	0.864
	2,000
	2,000
	0

	42
	VinDr-CXR threshold-one
	image level
	auroc Pneumothorax
	0.807
	0.878
	2,000
	2,000
	0

	42
	VinDr-CXR threshold-one
	image level
	average precision Atelectasis
	0.023
	0.043
	2,000
	2,000
	0

	42
	VinDr-CXR threshold-one
	image level
	average precision Cardiomegaly
	0.434
	0.476
	2,000
	2,000
	0

	42
	VinDr-CXR threshold-one
	image level
	average precision Consolidation
	0.193
	0.267
	2,000
	2,000
	0

	42
	VinDr-CXR threshold-one
	image level
	average precision Pleural effusion
	0.578
	0.637
	2,000
	2,000
	0

	42
	VinDr-CXR threshold-one
	image level
	average precision Pleural thickening
	0.485
	0.535
	2,000
	2,000
	0

	42
	VinDr-CXR threshold-one
	image level
	average precision Pneumothorax
	0.030
	0.086
	2,000
	2,000
	0

	42
	VinDr-CXR threshold-one
	image level
	macro auroc
	0.835
	0.853
	2,000
	2,000
	0

	42
	VinDr-CXR threshold-one
	image level
	macro average precision
	0.302
	0.325
	2,000
	2,000
	0

	42
	VinDr-CXR threshold-one
	image level
	macro brier score
	0.053
	0.056
	2,000
	2,000
	0

	42
	VinDr-CXR threshold-one
	image level
	macro expected calibration error
	0.046
	0.049
	2,000
	2,000
	0

	42
	VinDr-CXR threshold-one
	image level
	macro negative log likelihood
	0.205
	0.218
	2,000
	2,000
	0

	1337
	NIH official test
	patient clustered
	auroc Atelectasis
	0.748
	0.775
	2,000
	2,000
	0

	1337
	NIH official test
	patient clustered
	auroc Cardiomegaly
	0.857
	0.894
	2,000
	2,000
	0

	1337
	NIH official test
	patient clustered
	auroc Consolidation
	0.690
	0.725
	2,000
	2,000
	0

	1337
	NIH official test
	patient clustered
	auroc Pleural effusion
	0.810
	0.831
	2,000
	2,000
	0

	1337
	NIH official test
	patient clustered
	auroc Pleural thickening
	0.756
	0.795
	2,000
	2,000
	0

	1337
	NIH official test
	patient clustered
	auroc Pneumothorax
	0.818
	0.855
	2,000
	2,000
	0

	1337
	NIH official test
	patient clustered
	average precision Atelectasis
	0.307
	0.355
	2,000
	2,000
	0

	1337
	NIH official test
	patient clustered
	average precision Cardiomegaly
	0.290
	0.394
	2,000
	2,000
	0

	1337
	NIH official test
	patient clustered
	average precision Consolidation
	0.125
	0.156
	2,000
	2,000
	0

	1337
	NIH official test
	patient clustered
	average precision Pleural effusion
	0.484
	0.537
	2,000
	2,000
	0

	1337
	NIH official test
	patient clustered
	average precision Pleural thickening
	0.121
	0.164
	2,000
	2,000
	0

	1337
	NIH official test
	patient clustered
	average precision Pneumothorax
	0.365
	0.440
	2,000
	2,000
	0

	1337
	NIH official test
	patient clustered
	macro auroc
	0.789
	0.804
	2,000
	2,000
	0

	1337
	NIH official test
	patient clustered
	macro average precision
	0.298
	0.324
	2,000
	2,000
	0

	1337
	NIH official test
	patient clustered
	macro brier score
	0.071
	0.076
	2,000
	2,000
	0

	1337
	NIH official test
	patient clustered
	macro expected calibration error
	0.032
	0.037
	2,000
	2,000
	0

	1337
	NIH official test
	patient clustered
	macro negative log likelihood
	0.254
	0.272
	2,000
	2,000
	0

	1337
	VinDr-CXR majority
	image level
	auroc Atelectasis
	0.696
	0.797
	2,000
	2,000
	0

	1337
	VinDr-CXR majority
	image level
	auroc Cardiomegaly
	0.837
	0.854
	2,000
	2,000
	0

	1337
	VinDr-CXR majority
	image level
	auroc Consolidation
	0.875
	0.931
	2,000
	2,000
	0

	1337
	VinDr-CXR majority
	image level
	auroc Pleural effusion
	0.917
	0.938
	2,000
	2,000
	0

	1337
	VinDr-CXR majority
	image level
	auroc Pleural thickening
	0.841
	0.864
	2,000
	2,000
	0

	1337
	VinDr-CXR majority
	image level
	auroc Pneumothorax
	0.780
	0.908
	2,000
	2,000
	0

	1337
	VinDr-CXR majority
	image level
	average precision Atelectasis
	0.008
	0.024
	2,000
	2,000
	0

	1337
	VinDr-CXR majority
	image level
	average precision Cardiomegaly
	0.434
	0.481
	2,000
	2,000
	0

	1337
	VinDr-CXR majority
	image level
	average precision Consolidation
	0.078
	0.152
	2,000
	2,000
	0

	1337
	VinDr-CXR majority
	image level
	average precision Pleural effusion
	0.590
	0.661
	2,000
	2,000
	0

	1337
	VinDr-CXR majority
	image level
	average precision Pleural thickening
	0.300
	0.367
	2,000
	2,000
	0

	1337
	VinDr-CXR majority
	image level
	average precision Pneumothorax
	0.048
	0.190
	2,000
	2,000
	0

	1337
	VinDr-CXR majority
	image level
	macro auroc
	0.840
	0.869
	2,000
	2,000
	0

	1337
	VinDr-CXR majority
	image level
	macro average precision
	0.261
	0.293
	2,000
	2,000
	0

	1337
	VinDr-CXR majority
	image level
	macro brier score
	0.030
	0.032
	2,000
	2,000
	0

	1337
	VinDr-CXR majority
	image level
	macro expected calibration error
	0.024
	0.026
	2,000
	2,000
	0

	1337
	VinDr-CXR majority
	image level
	macro negative log likelihood
	0.115
	0.123
	2,000
	2,000
	0

	1337
	VinDr-CXR threshold-one
	image level
	auroc Atelectasis
	0.699
	0.762
	2,000
	2,000
	0

	1337
	VinDr-CXR threshold-one
	image level
	auroc Cardiomegaly
	0.813
	0.829
	2,000
	2,000
	0

	1337
	VinDr-CXR threshold-one
	image level
	auroc Consolidation
	0.868
	0.906
	2,000
	2,000
	0

	1337
	VinDr-CXR threshold-one
	image level
	auroc Pleural effusion
	0.844
	0.869
	2,000
	2,000
	0

	1337
	VinDr-CXR threshold-one
	image level
	auroc Pleural thickening
	0.804
	0.824
	2,000
	2,000
	0

	1337
	VinDr-CXR threshold-one
	image level
	auroc Pneumothorax
	0.807
	0.897
	2,000
	2,000
	0

	1337
	VinDr-CXR threshold-one
	image level
	average precision Atelectasis
	0.024
	0.041
	2,000
	2,000
	0

	1337
	VinDr-CXR threshold-one
	image level
	average precision Cardiomegaly
	0.449
	0.492
	2,000
	2,000
	0

	1337
	VinDr-CXR threshold-one
	image level
	average precision Consolidation
	0.204
	0.292
	2,000
	2,000
	0

	1337
	VinDr-CXR threshold-one
	image level
	average precision Pleural effusion
	0.496
	0.555
	2,000
	2,000
	0

	1337
	VinDr-CXR threshold-one
	image level
	average precision Pleural thickening
	0.427
	0.472
	2,000
	2,000
	0

	1337
	VinDr-CXR threshold-one
	image level
	average precision Pneumothorax
	0.073
	0.203
	2,000
	2,000
	0

	1337
	VinDr-CXR threshold-one
	image level
	macro auroc
	0.816
	0.838
	2,000
	2,000
	0

	1337
	VinDr-CXR threshold-one
	image level
	macro average precision
	0.295
	0.325
	2,000
	2,000
	0

	1337
	VinDr-CXR threshold-one
	image level
	macro brier score
	0.052
	0.055
	2,000
	2,000
	0

	1337
	VinDr-CXR threshold-one
	image level
	macro expected calibration error
	0.040
	0.044
	2,000
	2,000
	0

	1337
	VinDr-CXR threshold-one
	image level
	macro negative log likelihood
	0.202
	0.215
	2,000
	2,000
	0

	2026
	NIH official test
	patient clustered
	auroc Atelectasis
	0.749
	0.775
	2,000
	2,000
	0

	2026
	NIH official test
	patient clustered
	auroc Cardiomegaly
	0.865
	0.899
	2,000
	2,000
	0

	2026
	NIH official test
	patient clustered
	auroc Consolidation
	0.710
	0.742
	2,000
	2,000
	0

	2026
	NIH official test
	patient clustered
	auroc Pleural effusion
	0.812
	0.833
	2,000
	2,000
	0

	2026
	NIH official test
	patient clustered
	auroc Pleural thickening
	0.748
	0.786
	2,000
	2,000
	0

	2026
	NIH official test
	patient clustered
	auroc Pneumothorax
	0.826
	0.860
	2,000
	2,000
	0

	2026
	NIH official test
	patient clustered
	average precision Atelectasis
	0.312
	0.359
	2,000
	2,000
	0

	2026
	NIH official test
	patient clustered
	average precision Cardiomegaly
	0.281
	0.386
	2,000
	2,000
	0

	2026
	NIH official test
	patient clustered
	average precision Consolidation
	0.127
	0.164
	2,000
	2,000
	0

	2026
	NIH official test
	patient clustered
	average precision Pleural effusion
	0.479
	0.533
	2,000
	2,000
	0

	2026
	NIH official test
	patient clustered
	average precision Pleural thickening
	0.121
	0.163
	2,000
	2,000
	0

	2026
	NIH official test
	patient clustered
	average precision Pneumothorax
	0.360
	0.428
	2,000
	2,000
	0

	2026
	NIH official test
	patient clustered
	macro auroc
	0.793
	0.808
	2,000
	2,000
	0

	2026
	NIH official test
	patient clustered
	macro average precision
	0.297
	0.322
	2,000
	2,000
	0

	2026
	NIH official test
	patient clustered
	macro brier score
	0.070
	0.075
	2,000
	2,000
	0

	2026
	NIH official test
	patient clustered
	macro expected calibration error
	0.024
	0.028
	2,000
	2,000
	0

	2026
	NIH official test
	patient clustered
	macro negative log likelihood
	0.246
	0.262
	2,000
	2,000
	0

	2026
	VinDr-CXR majority
	image level
	auroc Atelectasis
	0.781
	0.857
	2,000
	2,000
	0

	2026
	VinDr-CXR majority
	image level
	auroc Cardiomegaly
	0.870
	0.884
	2,000
	2,000
	0

	2026
	VinDr-CXR majority
	image level
	auroc Consolidation
	0.913
	0.953
	2,000
	2,000
	0

	2026
	VinDr-CXR majority
	image level
	auroc Pleural effusion
	0.926
	0.949
	2,000
	2,000
	0

	2026
	VinDr-CXR majority
	image level
	auroc Pleural thickening
	0.854
	0.877
	2,000
	2,000
	0

	2026
	VinDr-CXR majority
	image level
	auroc Pneumothorax
	0.826
	0.929
	2,000
	2,000
	0

	2026
	VinDr-CXR majority
	image level
	average precision Atelectasis
	0.010
	0.022
	2,000
	2,000
	0

	2026
	VinDr-CXR majority
	image level
	average precision Cardiomegaly
	0.486
	0.533
	2,000
	2,000
	0

	2026
	VinDr-CXR majority
	image level
	average precision Consolidation
	0.102
	0.193
	2,000
	2,000
	0

	2026
	VinDr-CXR majority
	image level
	average precision Pleural effusion
	0.664
	0.732
	2,000
	2,000
	0

	2026
	VinDr-CXR majority
	image level
	average precision Pleural thickening
	0.300
	0.363
	2,000
	2,000
	0

	2026
	VinDr-CXR majority
	image level
	average precision Pneumothorax
	0.040
	0.142
	2,000
	2,000
	0

	2026
	VinDr-CXR majority
	image level
	macro auroc
	0.874
	0.897
	2,000
	2,000
	0

	2026
	VinDr-CXR majority
	image level
	macro average precision
	0.283
	0.311
	2,000
	2,000
	0

	2026
	VinDr-CXR majority
	image level
	macro brier score
	0.029
	0.032
	2,000
	2,000
	0

	2026
	VinDr-CXR majority
	image level
	macro expected calibration error
	0.027
	0.030
	2,000
	2,000
	0

	2026
	VinDr-CXR majority
	image level
	macro negative log likelihood
	0.115
	0.124
	2,000
	2,000
	0

	2026
	VinDr-CXR threshold-one
	image level
	auroc Atelectasis
	0.766
	0.821
	2,000
	2,000
	0

	2026
	VinDr-CXR threshold-one
	image level
	auroc Cardiomegaly
	0.843
	0.857
	2,000
	2,000
	0

	2026
	VinDr-CXR threshold-one
	image level
	auroc Consolidation
	0.910
	0.934
	2,000
	2,000
	0

	2026
	VinDr-CXR threshold-one
	image level
	auroc Pleural effusion
	0.846
	0.875
	2,000
	2,000
	0

	2026
	VinDr-CXR threshold-one
	image level
	auroc Pleural thickening
	0.830
	0.848
	2,000
	2,000
	0

	2026
	VinDr-CXR threshold-one
	image level
	auroc Pneumothorax
	0.835
	0.909
	2,000
	2,000
	0

	2026
	VinDr-CXR threshold-one
	image level
	average precision Atelectasis
	0.031
	0.051
	2,000
	2,000
	0

	2026
	VinDr-CXR threshold-one
	image level
	average precision Cardiomegaly
	0.490
	0.532
	2,000
	2,000
	0

	2026
	VinDr-CXR threshold-one
	image level
	average precision Consolidation
	0.233
	0.321
	2,000
	2,000
	0

	2026
	VinDr-CXR threshold-one
	image level
	average precision Pleural effusion
	0.562
	0.621
	2,000
	2,000
	0

	2026
	VinDr-CXR threshold-one
	image level
	average precision Pleural thickening
	0.469
	0.515
	2,000
	2,000
	0

	2026
	VinDr-CXR threshold-one
	image level
	average precision Pneumothorax
	0.057
	0.153
	2,000
	2,000
	0

	2026
	VinDr-CXR threshold-one
	image level
	macro auroc
	0.848
	0.865
	2,000
	2,000
	0

	2026
	VinDr-CXR threshold-one
	image level
	macro average precision
	0.322
	0.349
	2,000
	2,000
	0

	2026
	VinDr-CXR threshold-one
	image level
	macro brier score
	0.052
	0.056
	2,000
	2,000
	0

	2026
	VinDr-CXR threshold-one
	image level
	macro expected calibration error
	0.043
	0.047
	2,000
	2,000
	0

	2026
	VinDr-CXR threshold-one
	image level
	macro negative log likelihood
	0.206
	0.220
	2,000
	2,000
	0


Note. Two thousand deterministic replicates. NIH test used patient clusters; VinDr-CXR used image-level resampling because patient identity was unavailable.

Supplementary Table S4. Cross-seed disagreement and fixed-threshold errors
	Cohort
	Pathology
	Bin Lower
	Bin Upper
	Images
	Positive Prevalence
	Mean Probability
	Calibration Gap
	Fixed 0 5 Accuracy
	False Positive Count
	False Negative Count
	Mean Probability Std
	Median Probability Std

	NIH official test
	Atelectasis
	0.000
	0.100
	16,488
	0.058
	0.039
	-0.020
	0.942
	0
	963
	0.019
	0.014

	NIH official test
	Atelectasis
	0.100
	0.200
	5,283
	0.176
	0.143
	-0.033
	0.824
	0
	930
	0.058
	0.051

	NIH official test
	Atelectasis
	0.200
	0.300
	2,162
	0.294
	0.243
	-0.051
	0.706
	0
	636
	0.083
	0.074

	NIH official test
	Atelectasis
	0.300
	0.400
	909
	0.411
	0.342
	-0.069
	0.589
	0
	374
	0.108
	0.096

	NIH official test
	Atelectasis
	0.400
	0.500
	423
	0.444
	0.442
	-0.003
	0.556
	0
	188
	0.120
	0.109

	NIH official test
	Atelectasis
	0.500
	0.600
	196
	0.480
	0.543
	0.063
	0.480
	102
	0
	0.134
	0.128

	NIH official test
	Atelectasis
	0.600
	0.700
	81
	0.679
	0.646
	-0.033
	0.679
	26
	0
	0.110
	0.103

	NIH official test
	Atelectasis
	0.700
	0.800
	42
	0.738
	0.738
	-0.000
	0.738
	11
	0
	0.099
	0.099

	NIH official test
	Atelectasis
	0.800
	0.900
	10
	0.600
	0.838
	0.238
	0.600
	4
	0
	0.067
	0.061

	NIH official test
	Atelectasis
	0.900
	1.000
	2
	1.000
	0.932
	-0.068
	1.000
	0
	0
	0.055
	0.055

	NIH official test
	Cardiomegaly
	0.000
	0.100
	22,509
	0.014
	0.016
	0.001
	0.986
	0
	325
	0.013
	0.004

	NIH official test
	Cardiomegaly
	0.100
	0.200
	1,440
	0.124
	0.141
	0.017
	0.876
	0
	178
	0.112
	0.108

	NIH official test
	Cardiomegaly
	0.200
	0.300
	608
	0.219
	0.245
	0.026
	0.781
	0
	133
	0.146
	0.142

	NIH official test
	Cardiomegaly
	0.300
	0.400
	311
	0.289
	0.346
	0.056
	0.711
	0
	90
	0.167
	0.165

	NIH official test
	Cardiomegaly
	0.400
	0.500
	226
	0.372
	0.447
	0.076
	0.628
	0
	84
	0.154
	0.149

	NIH official test
	Cardiomegaly
	0.500
	0.600
	201
	0.453
	0.544
	0.091
	0.453
	110
	0
	0.132
	0.123

	NIH official test
	Cardiomegaly
	0.600
	0.700
	137
	0.453
	0.649
	0.197
	0.453
	75
	0
	0.113
	0.113

	NIH official test
	Cardiomegaly
	0.700
	0.800
	103
	0.650
	0.745
	0.094
	0.650
	36
	0
	0.082
	0.080

	NIH official test
	Cardiomegaly
	0.800
	0.900
	54
	0.667
	0.841
	0.174
	0.667
	18
	0
	0.066
	0.059

	NIH official test
	Cardiomegaly
	0.900
	1.000
	7
	0.429
	0.914
	0.486
	0.429
	4
	0
	0.071
	0.072

	NIH official test
	Consolidation
	0.000
	0.100
	20,705
	0.050
	0.036
	-0.014
	0.950
	0
	1,036
	0.015
	0.010

	NIH official test
	Consolidation
	0.100
	0.200
	4,410
	0.154
	0.135
	-0.019
	0.846
	0
	679
	0.050
	0.048

	NIH official test
	Consolidation
	0.200
	0.300
	434
	0.203
	0.230
	0.027
	0.797
	0
	88
	0.074
	0.071

	NIH official test
	Consolidation
	0.300
	0.400
	46
	0.239
	0.332
	0.092
	0.761
	0
	11
	0.110
	0.114

	NIH official test
	Consolidation
	0.400
	0.500
	1
	1.000
	0.426
	-0.574
	0.000
	0
	1
	0.091
	0.091

	NIH official test
	Consolidation
	0.500
	0.600
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	NIH official test
	Consolidation
	0.600
	0.700
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	NIH official test
	Consolidation
	0.700
	0.800
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	NIH official test
	Consolidation
	0.800
	0.900
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	NIH official test
	Consolidation
	0.900
	1.000
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	NIH official test
	Pleural effusion
	0.000
	0.100
	13,694
	0.045
	0.033
	-0.012
	0.955
	0
	618
	0.016
	0.011

	NIH official test
	Pleural effusion
	0.100
	0.200
	3,962
	0.175
	0.145
	-0.030
	0.825
	0
	692
	0.068
	0.063

	NIH official test
	Pleural effusion
	0.200
	0.300
	2,612
	0.275
	0.247
	-0.028
	0.725
	0
	718
	0.106
	0.102

	NIH official test
	Pleural effusion
	0.300
	0.400
	2,053
	0.371
	0.349
	-0.021
	0.629
	0
	761
	0.129
	0.124

	NIH official test
	Pleural effusion
	0.400
	0.500
	1,389
	0.473
	0.448
	-0.025
	0.527
	0
	657
	0.134
	0.131

	NIH official test
	Pleural effusion
	0.500
	0.600
	896
	0.574
	0.546
	-0.027
	0.574
	382
	0
	0.123
	0.118

	NIH official test
	Pleural effusion
	0.600
	0.700
	557
	0.661
	0.644
	-0.016
	0.661
	189
	0
	0.092
	0.086

	NIH official test
	Pleural effusion
	0.700
	0.800
	318
	0.745
	0.746
	0.001
	0.745
	81
	0
	0.064
	0.059

	NIH official test
	Pleural effusion
	0.800
	0.900
	109
	0.817
	0.837
	0.020
	0.817
	20
	0
	0.053
	0.051

	NIH official test
	Pleural effusion
	0.900
	1.000
	6
	0.667
	0.908
	0.242
	0.667
	2
	0
	0.030
	0.031

	NIH official test
	Pleural thickening
	0.000
	0.100
	23,226
	0.032
	0.023
	-0.009
	0.968
	0
	748
	0.012
	0.006

	NIH official test
	Pleural thickening
	0.100
	0.200
	1,617
	0.145
	0.137
	-0.007
	0.855
	0
	234
	0.066
	0.061

	NIH official test
	Pleural thickening
	0.200
	0.300
	478
	0.205
	0.240
	0.035
	0.795
	0
	98
	0.102
	0.097

	NIH official test
	Pleural thickening
	0.300
	0.400
	190
	0.226
	0.343
	0.117
	0.774
	0
	43
	0.136
	0.130

	NIH official test
	Pleural thickening
	0.400
	0.500
	64
	0.219
	0.438
	0.220
	0.781
	0
	14
	0.135
	0.124

	NIH official test
	Pleural thickening
	0.500
	0.600
	17
	0.176
	0.540
	0.363
	0.176
	14
	0
	0.145
	0.147

	NIH official test
	Pleural thickening
	0.600
	0.700
	3
	0.667
	0.659
	-0.008
	0.667
	1
	0
	0.050
	0.060

	NIH official test
	Pleural thickening
	0.700
	0.800
	1
	1.000
	0.766
	-0.234
	1.000
	0
	0
	0.062
	0.062

	NIH official test
	Pleural thickening
	0.800
	0.900
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	NIH official test
	Pleural thickening
	0.900
	1.000
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	NIH official test
	Pneumothorax
	0.000
	0.100
	22,015
	0.053
	0.017
	-0.036
	0.947
	0
	1,176
	0.012
	0.005

	NIH official test
	Pneumothorax
	0.100
	0.200
	1,577
	0.299
	0.142
	-0.158
	0.701
	0
	472
	0.086
	0.081

	NIH official test
	Pneumothorax
	0.200
	0.300
	748
	0.437
	0.244
	-0.193
	0.563
	0
	327
	0.129
	0.125

	NIH official test
	Pneumothorax
	0.300
	0.400
	490
	0.531
	0.348
	-0.183
	0.469
	0
	260
	0.165
	0.157

	NIH official test
	Pneumothorax
	0.400
	0.500
	339
	0.534
	0.449
	-0.085
	0.466
	0
	181
	0.176
	0.162

	NIH official test
	Pneumothorax
	0.500
	0.600
	212
	0.575
	0.545
	-0.030
	0.575
	90
	0
	0.164
	0.157

	NIH official test
	Pneumothorax
	0.600
	0.700
	130
	0.585
	0.641
	0.057
	0.585
	54
	0
	0.148
	0.147

	NIH official test
	Pneumothorax
	0.700
	0.800
	66
	0.606
	0.740
	0.134
	0.606
	26
	0
	0.102
	0.097

	NIH official test
	Pneumothorax
	0.800
	0.900
	19
	0.579
	0.823
	0.244
	0.579
	8
	0
	0.077
	0.076

	NIH official test
	Pneumothorax
	0.900
	1.000
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR majority
	Atelectasis
	0.000
	0.100
	13,908
	0.003
	0.022
	0.019
	0.997
	0
	48
	0.014
	0.008

	VinDr-CXR majority
	Atelectasis
	0.100
	0.200
	778
	0.010
	0.136
	0.126
	0.990
	0
	8
	0.077
	0.067

	VinDr-CXR majority
	Atelectasis
	0.200
	0.300
	185
	0.016
	0.241
	0.225
	0.984
	0
	3
	0.105
	0.093

	VinDr-CXR majority
	Atelectasis
	0.300
	0.400
	78
	0.026
	0.340
	0.314
	0.974
	0
	2
	0.130
	0.119

	VinDr-CXR majority
	Atelectasis
	0.400
	0.500
	37
	0.027
	0.443
	0.416
	0.973
	0
	1
	0.124
	0.102

	VinDr-CXR majority
	Atelectasis
	0.500
	0.600
	10
	0.000
	0.551
	0.551
	0.000
	10
	0
	0.108
	0.106

	VinDr-CXR majority
	Atelectasis
	0.600
	0.700
	2
	0.000
	0.626
	0.626
	0.000
	2
	0
	0.196
	0.196

	VinDr-CXR majority
	Atelectasis
	0.700
	0.800
	2
	0.000
	0.727
	0.727
	0.000
	2
	0
	0.165
	0.165

	VinDr-CXR majority
	Atelectasis
	0.800
	0.900
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR majority
	Atelectasis
	0.900
	1.000
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR majority
	Cardiomegaly
	0.000
	0.100
	12,597
	0.062
	0.018
	-0.044
	0.938
	0
	779
	0.014
	0.005

	VinDr-CXR majority
	Cardiomegaly
	0.100
	0.200
	1,230
	0.320
	0.142
	-0.178
	0.680
	0
	393
	0.089
	0.085

	VinDr-CXR majority
	Cardiomegaly
	0.200
	0.300
	515
	0.437
	0.245
	-0.192
	0.563
	0
	225
	0.121
	0.119

	VinDr-CXR majority
	Cardiomegaly
	0.300
	0.400
	284
	0.528
	0.346
	-0.182
	0.472
	0
	150
	0.134
	0.127

	VinDr-CXR majority
	Cardiomegaly
	0.400
	0.500
	155
	0.632
	0.446
	-0.187
	0.368
	0
	98
	0.134
	0.127

	VinDr-CXR majority
	Cardiomegaly
	0.500
	0.600
	106
	0.689
	0.549
	-0.139
	0.689
	33
	0
	0.121
	0.114

	VinDr-CXR majority
	Cardiomegaly
	0.600
	0.700
	50
	0.780
	0.646
	-0.134
	0.780
	11
	0
	0.104
	0.103

	VinDr-CXR majority
	Cardiomegaly
	0.700
	0.800
	38
	0.921
	0.747
	-0.174
	0.921
	3
	0
	0.085
	0.085

	VinDr-CXR majority
	Cardiomegaly
	0.800
	0.900
	24
	1.000
	0.844
	-0.156
	1.000
	0
	0
	0.076
	0.078

	VinDr-CXR majority
	Cardiomegaly
	0.900
	1.000
	1
	1.000
	0.909
	-0.091
	1.000
	0
	0
	0.045
	0.045

	VinDr-CXR majority
	Consolidation
	0.000
	0.100
	14,890
	0.007
	0.015
	0.008
	0.993
	0
	97
	0.007
	0.005

	VinDr-CXR majority
	Consolidation
	0.100
	0.200
	102
	0.225
	0.127
	-0.098
	0.775
	0
	23
	0.046
	0.046

	VinDr-CXR majority
	Consolidation
	0.200
	0.300
	8
	0.125
	0.231
	0.106
	0.875
	0
	1
	0.082
	0.079

	VinDr-CXR majority
	Consolidation
	0.300
	0.400
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR majority
	Consolidation
	0.400
	0.500
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR majority
	Consolidation
	0.500
	0.600
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR majority
	Consolidation
	0.600
	0.700
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR majority
	Consolidation
	0.700
	0.800
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR majority
	Consolidation
	0.800
	0.900
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR majority
	Consolidation
	0.900
	1.000
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR majority
	Pleural effusion
	0.000
	0.100
	13,419
	0.007
	0.024
	0.017
	0.993
	0
	100
	0.014
	0.009

	VinDr-CXR majority
	Pleural effusion
	0.100
	0.200
	888
	0.122
	0.138
	0.016
	0.878
	0
	108
	0.069
	0.064

	VinDr-CXR majority
	Pleural effusion
	0.200
	0.300
	261
	0.299
	0.242
	-0.057
	0.701
	0
	78
	0.102
	0.098

	VinDr-CXR majority
	Pleural effusion
	0.300
	0.400
	132
	0.614
	0.345
	-0.268
	0.386
	0
	81
	0.108
	0.095

	VinDr-CXR majority
	Pleural effusion
	0.400
	0.500
	87
	0.759
	0.447
	-0.311
	0.241
	0
	66
	0.107
	0.104

	VinDr-CXR majority
	Pleural effusion
	0.500
	0.600
	97
	0.897
	0.550
	-0.347
	0.897
	10
	0
	0.095
	0.090

	VinDr-CXR majority
	Pleural effusion
	0.600
	0.700
	64
	0.969
	0.648
	-0.321
	0.969
	2
	0
	0.079
	0.079

	VinDr-CXR majority
	Pleural effusion
	0.700
	0.800
	40
	1.000
	0.736
	-0.264
	1.000
	0
	0
	0.073
	0.072

	VinDr-CXR majority
	Pleural effusion
	0.800
	0.900
	12
	1.000
	0.826
	-0.174
	1.000
	0
	0
	0.056
	0.058

	VinDr-CXR majority
	Pleural effusion
	0.900
	1.000
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR majority
	Pleural thickening
	0.000
	0.100
	14,571
	0.045
	0.016
	-0.029
	0.955
	0
	652
	0.009
	0.005

	VinDr-CXR majority
	Pleural thickening
	0.100
	0.200
	326
	0.515
	0.136
	-0.379
	0.485
	0
	168
	0.074
	0.070

	VinDr-CXR majority
	Pleural thickening
	0.200
	0.300
	70
	0.543
	0.245
	-0.298
	0.457
	0
	38
	0.116
	0.101

	VinDr-CXR majority
	Pleural thickening
	0.300
	0.400
	24
	0.792
	0.349
	-0.443
	0.208
	0
	19
	0.165
	0.142

	VinDr-CXR majority
	Pleural thickening
	0.400
	0.500
	8
	0.500
	0.435
	-0.065
	0.500
	0
	4
	0.145
	0.129

	VinDr-CXR majority
	Pleural thickening
	0.500
	0.600
	1
	1.000
	0.523
	-0.477
	1.000
	0
	0
	0.242
	0.242

	VinDr-CXR majority
	Pleural thickening
	0.600
	0.700
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR majority
	Pleural thickening
	0.700
	0.800
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR majority
	Pleural thickening
	0.800
	0.900
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR majority
	Pleural thickening
	0.900
	1.000
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR majority
	Pneumothorax
	0.000
	0.100
	14,817
	0.003
	0.011
	0.008
	0.997
	0
	40
	0.008
	0.003

	VinDr-CXR majority
	Pneumothorax
	0.100
	0.200
	151
	0.073
	0.134
	0.061
	0.927
	0
	11
	0.089
	0.084

	VinDr-CXR majority
	Pneumothorax
	0.200
	0.300
	22
	0.227
	0.232
	0.005
	0.773
	0
	5
	0.135
	0.131

	VinDr-CXR majority
	Pneumothorax
	0.300
	0.400
	5
	0.200
	0.345
	0.145
	0.800
	0
	1
	0.089
	0.079

	VinDr-CXR majority
	Pneumothorax
	0.400
	0.500
	4
	0.000
	0.437
	0.437
	1.000
	0
	0
	0.211
	0.212

	VinDr-CXR majority
	Pneumothorax
	0.500
	0.600
	1
	1.000
	0.525
	-0.475
	1.000
	0
	0
	0.238
	0.238

	VinDr-CXR majority
	Pneumothorax
	0.600
	0.700
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR majority
	Pneumothorax
	0.700
	0.800
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR majority
	Pneumothorax
	0.800
	0.900
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR majority
	Pneumothorax
	0.900
	1.000
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR threshold-one
	Atelectasis
	0.000
	0.100
	13,908
	0.010
	0.022
	0.012
	0.990
	0
	143
	0.014
	0.008

	VinDr-CXR threshold-one
	Atelectasis
	0.100
	0.200
	778
	0.035
	0.136
	0.102
	0.965
	0
	27
	0.077
	0.067

	VinDr-CXR threshold-one
	Atelectasis
	0.200
	0.300
	185
	0.049
	0.241
	0.192
	0.951
	0
	9
	0.105
	0.093

	VinDr-CXR threshold-one
	Atelectasis
	0.300
	0.400
	78
	0.064
	0.340
	0.275
	0.936
	0
	5
	0.130
	0.119

	VinDr-CXR threshold-one
	Atelectasis
	0.400
	0.500
	37
	0.054
	0.443
	0.388
	0.946
	0
	2
	0.124
	0.102

	VinDr-CXR threshold-one
	Atelectasis
	0.500
	0.600
	10
	0.000
	0.551
	0.551
	0.000
	10
	0
	0.108
	0.106

	VinDr-CXR threshold-one
	Atelectasis
	0.600
	0.700
	2
	0.000
	0.626
	0.626
	0.000
	2
	0
	0.196
	0.196

	VinDr-CXR threshold-one
	Atelectasis
	0.700
	0.800
	2
	0.000
	0.727
	0.727
	0.000
	2
	0
	0.165
	0.165

	VinDr-CXR threshold-one
	Atelectasis
	0.800
	0.900
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR threshold-one
	Atelectasis
	0.900
	1.000
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR threshold-one
	Cardiomegaly
	0.000
	0.100
	12,597
	0.092
	0.018
	-0.074
	0.908
	0
	1,159
	0.014
	0.005

	VinDr-CXR threshold-one
	Cardiomegaly
	0.100
	0.200
	1,230
	0.372
	0.142
	-0.230
	0.628
	0
	458
	0.089
	0.085

	VinDr-CXR threshold-one
	Cardiomegaly
	0.200
	0.300
	515
	0.472
	0.245
	-0.227
	0.528
	0
	243
	0.121
	0.119

	VinDr-CXR threshold-one
	Cardiomegaly
	0.300
	0.400
	284
	0.585
	0.346
	-0.239
	0.415
	0
	166
	0.134
	0.127

	VinDr-CXR threshold-one
	Cardiomegaly
	0.400
	0.500
	155
	0.652
	0.446
	-0.206
	0.348
	0
	101
	0.134
	0.127

	VinDr-CXR threshold-one
	Cardiomegaly
	0.500
	0.600
	106
	0.689
	0.549
	-0.139
	0.689
	33
	0
	0.121
	0.114

	VinDr-CXR threshold-one
	Cardiomegaly
	0.600
	0.700
	50
	0.800
	0.646
	-0.154
	0.800
	10
	0
	0.104
	0.103

	VinDr-CXR threshold-one
	Cardiomegaly
	0.700
	0.800
	38
	0.921
	0.747
	-0.174
	0.921
	3
	0
	0.085
	0.085

	VinDr-CXR threshold-one
	Cardiomegaly
	0.800
	0.900
	24
	1.000
	0.844
	-0.156
	1.000
	0
	0
	0.076
	0.078

	VinDr-CXR threshold-one
	Cardiomegaly
	0.900
	1.000
	1
	1.000
	0.909
	-0.091
	1.000
	0
	0
	0.045
	0.045

	VinDr-CXR threshold-one
	Consolidation
	0.000
	0.100
	14,890
	0.020
	0.015
	-0.006
	0.980
	0
	305
	0.007
	0.005

	VinDr-CXR threshold-one
	Consolidation
	0.100
	0.200
	102
	0.441
	0.127
	-0.314
	0.559
	0
	45
	0.046
	0.046

	VinDr-CXR threshold-one
	Consolidation
	0.200
	0.300
	8
	0.375
	0.231
	-0.144
	0.625
	0
	3
	0.082
	0.079

	VinDr-CXR threshold-one
	Consolidation
	0.300
	0.400
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR threshold-one
	Consolidation
	0.400
	0.500
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR threshold-one
	Consolidation
	0.500
	0.600
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR threshold-one
	Consolidation
	0.600
	0.700
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR threshold-one
	Consolidation
	0.700
	0.800
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR threshold-one
	Consolidation
	0.800
	0.900
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR threshold-one
	Consolidation
	0.900
	1.000
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR threshold-one
	Pleural effusion
	0.000
	0.100
	13,419
	0.027
	0.024
	-0.003
	0.973
	0
	362
	0.014
	0.009

	VinDr-CXR threshold-one
	Pleural effusion
	0.100
	0.200
	888
	0.212
	0.138
	-0.074
	0.788
	0
	188
	0.069
	0.064

	VinDr-CXR threshold-one
	Pleural effusion
	0.200
	0.300
	261
	0.421
	0.242
	-0.180
	0.579
	0
	110
	0.102
	0.098

	VinDr-CXR threshold-one
	Pleural effusion
	0.300
	0.400
	132
	0.705
	0.345
	-0.359
	0.295
	0
	93
	0.108
	0.095

	VinDr-CXR threshold-one
	Pleural effusion
	0.400
	0.500
	87
	0.862
	0.447
	-0.415
	0.138
	0
	75
	0.107
	0.104

	VinDr-CXR threshold-one
	Pleural effusion
	0.500
	0.600
	97
	0.918
	0.550
	-0.367
	0.918
	8
	0
	0.095
	0.090

	VinDr-CXR threshold-one
	Pleural effusion
	0.600
	0.700
	64
	0.984
	0.648
	-0.336
	0.984
	1
	0
	0.079
	0.079

	VinDr-CXR threshold-one
	Pleural effusion
	0.700
	0.800
	40
	1.000
	0.736
	-0.264
	1.000
	0
	0
	0.073
	0.072

	VinDr-CXR threshold-one
	Pleural effusion
	0.800
	0.900
	12
	1.000
	0.826
	-0.174
	1.000
	0
	0
	0.056
	0.058

	VinDr-CXR threshold-one
	Pleural effusion
	0.900
	1.000
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR threshold-one
	Pleural thickening
	0.000
	0.100
	14,571
	0.113
	0.016
	-0.097
	0.887
	0
	1,651
	0.009
	0.005

	VinDr-CXR threshold-one
	Pleural thickening
	0.100
	0.200
	326
	0.761
	0.136
	-0.625
	0.239
	0
	248
	0.074
	0.070

	VinDr-CXR threshold-one
	Pleural thickening
	0.200
	0.300
	70
	0.729
	0.245
	-0.484
	0.271
	0
	51
	0.116
	0.101

	VinDr-CXR threshold-one
	Pleural thickening
	0.300
	0.400
	24
	1.000
	0.349
	-0.651
	0.000
	0
	24
	0.165
	0.142

	VinDr-CXR threshold-one
	Pleural thickening
	0.400
	0.500
	8
	0.750
	0.435
	-0.315
	0.250
	0
	6
	0.145
	0.129

	VinDr-CXR threshold-one
	Pleural thickening
	0.500
	0.600
	1
	1.000
	0.523
	-0.477
	1.000
	0
	0
	0.242
	0.242

	VinDr-CXR threshold-one
	Pleural thickening
	0.600
	0.700
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR threshold-one
	Pleural thickening
	0.700
	0.800
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR threshold-one
	Pleural thickening
	0.800
	0.900
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR threshold-one
	Pleural thickening
	0.900
	1.000
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR threshold-one
	Pneumothorax
	0.000
	0.100
	14,817
	0.005
	0.011
	0.006
	0.995
	0
	73
	0.008
	0.003

	VinDr-CXR threshold-one
	Pneumothorax
	0.100
	0.200
	151
	0.086
	0.134
	0.048
	0.914
	0
	13
	0.089
	0.084

	VinDr-CXR threshold-one
	Pneumothorax
	0.200
	0.300
	22
	0.227
	0.232
	0.005
	0.773
	0
	5
	0.135
	0.131

	VinDr-CXR threshold-one
	Pneumothorax
	0.300
	0.400
	5
	0.600
	0.345
	-0.255
	0.400
	0
	3
	0.089
	0.079

	VinDr-CXR threshold-one
	Pneumothorax
	0.400
	0.500
	4
	0.250
	0.437
	0.187
	0.750
	0
	1
	0.211
	0.212

	VinDr-CXR threshold-one
	Pneumothorax
	0.500
	0.600
	1
	1.000
	0.525
	-0.475
	1.000
	0
	0
	0.238
	0.238

	VinDr-CXR threshold-one
	Pneumothorax
	0.600
	0.700
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR threshold-one
	Pneumothorax
	0.700
	0.800
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR threshold-one
	Pneumothorax
	0.800
	0.900
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable

	VinDr-CXR threshold-one
	Pneumothorax
	0.900
	1.000
	0
	Not estimable
	Not estimable
	Not estimable
	Not estimable
	0
	0
	Not estimable
	Not estimable


Note. Cross-seed disagreement is descriptive variation across three trained seeds and is not Bayesian uncertainty.

Supplementary Table S5. Localization bootstrap intervals
	Seed
	Pathology
	Metric
	Point Estimate
	Lower
	Upper
	Valid Replicate Count
	Bootstrap Mode

	42
	Atelectasis
	pointing game
	0.258
	0.161
	0.371
	2,000
	image level

	42
	Atelectasis
	energy inside box
	0.139
	0.108
	0.174
	2,000
	image level

	42
	Atelectasis
	threshold iou
	0.167
	0.127
	0.213
	2,000
	image level

	42
	Atelectasis
	threshold target recall
	0.626
	0.531
	0.713
	2,000
	image level

	42
	Cardiomegaly
	pointing game
	0.499
	0.477
	0.522
	2,000
	image level

	42
	Cardiomegaly
	energy inside box
	0.216
	0.213
	0.219
	2,000
	image level

	42
	Cardiomegaly
	threshold iou
	0.314
	0.310
	0.318
	2,000
	image level

	42
	Cardiomegaly
	threshold target recall
	0.937
	0.933
	0.941
	2,000
	image level

	42
	Consolidation
	pointing game
	0.446
	0.364
	0.537
	2,000
	image level

	42
	Consolidation
	energy inside box
	0.155
	0.135
	0.176
	2,000
	image level

	42
	Consolidation
	threshold iou
	0.219
	0.190
	0.247
	2,000
	image level

	42
	Consolidation
	threshold target recall
	0.836
	0.785
	0.880
	2,000
	image level

	42
	Pleural effusion
	pointing game
	0.338
	0.301
	0.374
	2,000
	image level

	42
	Pleural effusion
	energy inside box
	0.166
	0.151
	0.180
	2,000
	image level

	42
	Pleural effusion
	threshold iou
	0.223
	0.204
	0.240
	2,000
	image level

	42
	Pleural effusion
	threshold target recall
	0.717
	0.690
	0.743
	2,000
	image level

	42
	Pleural thickening
	pointing game
	0.048
	0.034
	0.062
	2,000
	image level

	42
	Pleural thickening
	energy inside box
	0.038
	0.034
	0.042
	2,000
	image level

	42
	Pleural thickening
	threshold iou
	0.046
	0.041
	0.052
	2,000
	image level

	42
	Pleural thickening
	threshold target recall
	0.461
	0.436
	0.486
	2,000
	image level

	42
	Pneumothorax
	pointing game
	0.500
	0.379
	0.621
	2,000
	image level

	42
	Pneumothorax
	energy inside box
	0.276
	0.233
	0.320
	2,000
	image level

	42
	Pneumothorax
	threshold iou
	0.308
	0.260
	0.361
	2,000
	image level

	42
	Pneumothorax
	threshold target recall
	0.591
	0.520
	0.658
	2,000
	image level

	1337
	Atelectasis
	pointing game
	0.145
	0.065
	0.242
	2,000
	image level

	1337
	Atelectasis
	energy inside box
	0.121
	0.095
	0.152
	2,000
	image level

	1337
	Atelectasis
	threshold iou
	0.136
	0.100
	0.174
	2,000
	image level

	1337
	Atelectasis
	threshold target recall
	0.501
	0.408
	0.590
	2,000
	image level

	1337
	Cardiomegaly
	pointing game
	0.343
	0.320
	0.364
	2,000
	image level

	1337
	Cardiomegaly
	energy inside box
	0.199
	0.196
	0.203
	2,000
	image level

	1337
	Cardiomegaly
	threshold iou
	0.310
	0.306
	0.314
	2,000
	image level

	1337
	Cardiomegaly
	threshold target recall
	0.920
	0.916
	0.925
	2,000
	image level

	1337
	Consolidation
	pointing game
	0.463
	0.380
	0.554
	2,000
	image level

	1337
	Consolidation
	energy inside box
	0.149
	0.130
	0.171
	2,000
	image level

	1337
	Consolidation
	threshold iou
	0.228
	0.200
	0.257
	2,000
	image level

	1337
	Consolidation
	threshold target recall
	0.871
	0.829
	0.907
	2,000
	image level

	1337
	Pleural effusion
	pointing game
	0.334
	0.297
	0.369
	2,000
	image level

	1337
	Pleural effusion
	energy inside box
	0.159
	0.145
	0.172
	2,000
	image level

	1337
	Pleural effusion
	threshold iou
	0.218
	0.201
	0.236
	2,000
	image level

	1337
	Pleural effusion
	threshold target recall
	0.748
	0.724
	0.774
	2,000
	image level

	1337
	Pleural thickening
	pointing game
	0.042
	0.029
	0.056
	2,000
	image level

	1337
	Pleural thickening
	energy inside box
	0.037
	0.034
	0.042
	2,000
	image level

	1337
	Pleural thickening
	threshold iou
	0.049
	0.043
	0.055
	2,000
	image level

	1337
	Pleural thickening
	threshold target recall
	0.450
	0.425
	0.475
	2,000
	image level

	1337
	Pneumothorax
	pointing game
	0.466
	0.345
	0.587
	2,000
	image level

	1337
	Pneumothorax
	energy inside box
	0.274
	0.232
	0.317
	2,000
	image level

	1337
	Pneumothorax
	threshold iou
	0.299
	0.252
	0.349
	2,000
	image level

	1337
	Pneumothorax
	threshold target recall
	0.612
	0.554
	0.668
	2,000
	image level

	2026
	Atelectasis
	pointing game
	0.097
	0.032
	0.177
	2,000
	image level

	2026
	Atelectasis
	energy inside box
	0.086
	0.062
	0.113
	2,000
	image level

	2026
	Atelectasis
	threshold iou
	0.097
	0.060
	0.139
	2,000
	image level

	2026
	Atelectasis
	threshold target recall
	0.357
	0.261
	0.460
	2,000
	image level

	2026
	Cardiomegaly
	pointing game
	0.445
	0.422
	0.467
	2,000
	image level

	2026
	Cardiomegaly
	energy inside box
	0.199
	0.195
	0.202
	2,000
	image level

	2026
	Cardiomegaly
	threshold iou
	0.294
	0.289
	0.299
	2,000
	image level

	2026
	Cardiomegaly
	threshold target recall
	0.919
	0.914
	0.924
	2,000
	image level

	2026
	Consolidation
	pointing game
	0.488
	0.405
	0.570
	2,000
	image level

	2026
	Consolidation
	energy inside box
	0.145
	0.127
	0.166
	2,000
	image level

	2026
	Consolidation
	threshold iou
	0.209
	0.182
	0.239
	2,000
	image level

	2026
	Consolidation
	threshold target recall
	0.871
	0.832
	0.907
	2,000
	image level

	2026
	Pleural effusion
	pointing game
	0.361
	0.323
	0.399
	2,000
	image level

	2026
	Pleural effusion
	energy inside box
	0.159
	0.146
	0.172
	2,000
	image level

	2026
	Pleural effusion
	threshold iou
	0.219
	0.202
	0.236
	2,000
	image level

	2026
	Pleural effusion
	threshold target recall
	0.759
	0.734
	0.783
	2,000
	image level

	2026
	Pleural thickening
	pointing game
	0.048
	0.035
	0.062
	2,000
	image level

	2026
	Pleural thickening
	energy inside box
	0.035
	0.032
	0.039
	2,000
	image level

	2026
	Pleural thickening
	threshold iou
	0.045
	0.039
	0.050
	2,000
	image level

	2026
	Pleural thickening
	threshold target recall
	0.454
	0.431
	0.478
	2,000
	image level

	2026
	Pneumothorax
	pointing game
	0.534
	0.414
	0.655
	2,000
	image level

	2026
	Pneumothorax
	energy inside box
	0.264
	0.224
	0.305
	2,000
	image level

	2026
	Pneumothorax
	threshold iou
	0.272
	0.223
	0.322
	2,000
	image level

	2026
	Pneumothorax
	threshold target recall
	0.563
	0.486
	0.638
	2,000
	image level


Note. Two thousand deterministic image-level replicates for each seed-class analysis; zero failed replicates.
Supplementary Table S6. Locked cross-dataset label mapping
	Unified Label
	Nih Label
	Vindr Label
	Mapping Type
	Primary Include
	Rationale
	Ambiguity Notes

	Cardiomegaly
	Cardiomegaly
	Cardiomegaly
	exact
	Yes
	Same named finding
	None recorded

	Pleural effusion
	Effusion
	Pleural effusion
	terminology
	Yes
	Dataset terminology differs
	None recorded

	Pneumothorax
	Pneumothorax
	Pneumothorax
	exact
	Yes
	Same named finding
	None recorded

	Atelectasis
	Atelectasis
	Atelectasis
	exact
	Yes
	Same named finding
	None recorded

	Consolidation
	Consolidation
	Consolidation
	exact
	Yes
	Same named finding
	None recorded

	Pleural thickening
	Pleural Thickening
	Pleural thickening
	terminology
	Yes
	NIH source label uses an underscore in normalized schema
	None recorded


Note. NIH Effusion was mapped to Pleural effusion; spelling and capitalization were standardized without changing source labels.
Supplementary Table S7. Software and artifact verification
	Check
	Locked Result

	Tests
	133 passed; 0 failed

	Coverage
	70.75%

	Ruff
	Passed

	Strict mypy
	Passed (104 source files)

	Release-manifest files
	10,989 verified


Note. Values are copied from the internally verified Phase 6 completion report and are rechecked during editorial verification.
S10. Software verification and provenance
The internally verified state recorded 133 passed tests, zero failed tests,
70.75% coverage, Ruff passed, and strict mypy passed. The original release
manifest verified 10,989 files. The editorial reconstruction re-runs these checks
and records current results separately; it does not overwrite the original scientific manifest.
In the function-organized public repository candidate, 128 tests passed and 6 archive-dependent tests were skipped; measured source coverage was 60%, Ruff passed, and strict mypy passed.
The source code, frozen configurations, verification tools, derived tables, figures, and manuscript-supporting
artifacts are available at
https://github.com/muhammedbadhon-oss/Cethraian-Shift. The proposed first stable
software release is v1.0.0 under the MIT License. Archival DOI 10.5281/zenodo.21725530.

S11. Data, code, and review status
The raw NIH ChestX-ray14 and VinDr-CXR datasets are not redistributed. They must be obtained from their
original providers. Repository:
https://github.com/muhammedbadhon-oss/Cethraian-Shift. The proposed first stable
software release is v1.0.0 under the MIT License. Archival DOI 10.5281/zenodo.21725530. The study has not yet undergone independentstatistical, clinical, radiological, or reproducibility review.
S12. Editorial V2 clarification of localization units
The 3,574 unique image-class localization cases each contributed one map from
each of the three frozen seeds, producing 10,722 maps. The three maps per case
also produced three seed-pair comparisons (42–1337, 42–2026, and 1337–2026),
producing 10,722 pairwise seed-map comparisons. Table 5 counts are pairwise
seed-map comparisons, not unique patients or independent image-class cases.
S13. Deterministic qualitative visualization rules
Figure 10 uses seed 42 and, separately for each pathology, applies a
deterministic median energy-inside-box selection rule specified before rendering
the figure, with image identifier as the stable tie-breaker.
Supplementary Figure S1 applies the same rule after restricting eligibility to
pointing-game misses. One case per pathology is displayed, and no displayed case
was manually substituted.
[image: Six seed-42 Grad-CAM++ overlays selected deterministically from pointing-game misses.]
Supplementary Figure S1. Deterministically selected pointing-game misses. One seed-42 case per pathology was selected using the pathology-specific median energy-inside-box among eligible misses. Unavailable panels were not replaced. These examples illustrate technical localization failures and do not provide clinical adjudication.
S14. Per-class calibration transfer
Supplementary Figure S2 reports calibrated ECE minus raw ECE for every pathology
and cohort. Each cell is the mean of the three frozen seed-specific values read
from the preserved per-class calibration outputs; no value was reconstructed
from rounded macro summaries.
[image: Heatmap of calibrated minus raw ECE for six pathologies and four cohorts.]
Supplementary Figure S2. Per-class change in expected calibration error after scalar-temperature scaling fitted on NIH validation. Negative values indicate lower measured ECE after scaling, and positive values indicate higher measured ECE. Values are means across the three frozen seeds. ECE is bin-dependent and these values are descriptive.
S15. Frozen training histories
Complete machine-readable epoch histories were available for seeds 42, 1337,
and 2026. Supplementary Figure S3 shows unsmoothed training and validation BCE
loss, validation macro AUROC, learning-rate changes, the selected best epoch,
and the final early-stopping epoch.
[image: Loss, validation macro AUROC, and learning-rate curves for seeds 42, 1337, and 2026.]
Supplementary Figure S3. Training history for the three frozen seeds. Dashed lines indicate the selected best epoch and dotted lines indicate the final early-stopping epoch. Curves are unsmoothed machine-readable epoch records.
S16. Additional limitations
Training used unweighted binary cross-entropy without positive-class weighting,
focal loss, oversampling, or class-balanced sampling. Alternative
imbalance-handling strategies were not evaluated, and the fixed training design
may have reduced sensitivity for rare findings.
Localization support differed substantially across pathologies. The pairwise
seed-map comparison counts were 174 for Pneumothorax, 186 for Atelectasis, 363
for Consolidation, 1,902 for Pleural effusion, 2,646 for Pleural thickening, and
5,451 for Cardiomegaly. These counts are comparisons rather than independent
patient-level observations.
S17. Editorial V2 figure inventory
Here, "Editorial V2" identifies the second editorial reconstruction revision and does not denote the current manuscript package version.
Main figures comprise Figures 1–10. Figure 8 was corrected to display all four
defined age bands from unchanged subgroup source data. Figure 10 is the new
deterministic qualitative overlay figure. Supplementary Figures S1–S3 show
deterministic misses, per-class ECE change, and frozen training histories,
respectively. Machine-readable source files and hashes are recorded in the
separate editorial V2 manifest.
S18. Main-table sequence
The main sequence is: Table 1, dataset and label-policy summary; Table 2,
aggregate discrimination; Table 3, VinDr-CXR label-policy changes; Table 4,
calibration metrics; Table 5, localization overlap and seed-map stability; and
Table 6, NIH official test age-band performance summary.
S19. Complete NIH subgroup results
Supplementary Table S8 preserves the complete class-level subgroup results,
including support counts and unestimated cells. The compact main Table 6 contains
only the four age-band macro summaries discussed in Section 4.9.
Supplementary Table S8. Complete NIH official test subgroup performance with support counts
	Subgroup type
	Subgroup
	Pathology
	Images
	Positive
	Supported
	AUROC
	Average Precision

	age
	40–59
	Cardiomegaly
	11,224
	444
	Yes
	0.908
	0.388

	age
	40–59
	Pleural effusion
	11,224
	2,111
	Yes
	0.827
	0.529

	age
	40–59
	Pneumothorax
	11,224
	1,110
	Yes
	0.864
	0.435

	age
	40–59
	Atelectasis
	11,224
	1,568
	Yes
	0.763
	0.364

	age
	40–59
	Consolidation
	11,224
	827
	Yes
	0.724
	0.144

	age
	40–59
	Pleural thickening
	11,224
	509
	Yes
	0.786
	0.143

	age
	60–79
	Cardiomegaly
	5,826
	197
	Yes
	0.865
	0.259

	age
	60–79
	Pleural effusion
	5,826
	1,182
	Yes
	0.839
	0.563

	age
	60–79
	Pneumothorax
	5,826
	601
	Yes
	0.862
	0.407

	age
	60–79
	Atelectasis
	5,826
	887
	Yes
	0.769
	0.387

	age
	60–79
	Consolidation
	5,826
	414
	Yes
	0.756
	0.171

	age
	60–79
	Pleural thickening
	5,826
	292
	Yes
	0.754
	0.164

	age
	80+
	Cardiomegaly
	252
	18
	No
	Not estimable
	Not estimable

	age
	80+
	Pleural effusion
	252
	62
	Yes
	0.822
	0.615

	age
	80+
	Pneumothorax
	252
	42
	Yes
	0.778
	0.453

	age
	80+
	Atelectasis
	252
	39
	Yes
	0.664
	0.257

	age
	80+
	Consolidation
	252
	24
	Yes
	0.771
	0.215

	age
	80+
	Pleural thickening
	252
	8
	No
	Not estimable
	Not estimable

	age
	Under 40
	Cardiomegaly
	8,290
	410
	Yes
	0.898
	0.372

	age
	Under 40
	Pleural effusion
	8,290
	1,302
	Yes
	0.830
	0.482

	age
	Under 40
	Pneumothorax
	8,290
	911
	Yes
	0.850
	0.422

	age
	Under 40
	Atelectasis
	8,290
	785
	Yes
	0.787
	0.284

	age
	Under 40
	Consolidation
	8,290
	550
	Yes
	0.736
	0.154

	age
	Under 40
	Pleural thickening
	8,290
	333
	Yes
	0.815
	0.148

	sex
	F
	Cardiomegaly
	10,714
	528
	Yes
	0.898
	0.382

	sex
	F
	Pleural effusion
	10,714
	1,921
	Yes
	0.817
	0.504

	sex
	F
	Pneumothorax
	10,714
	1,231
	Yes
	0.869
	0.449

	sex
	F
	Atelectasis
	10,714
	1,363
	Yes
	0.757
	0.335

	sex
	F
	Consolidation
	10,714
	776
	Yes
	0.741
	0.164

	sex
	F
	Pleural thickening
	10,714
	463
	Yes
	0.790
	0.144

	sex
	M
	Cardiomegaly
	14,882
	541
	Yes
	0.896
	0.343

	sex
	M
	Pleural effusion
	14,882
	2,737
	Yes
	0.842
	0.541

	sex
	M
	Pneumothorax
	14,882
	1,434
	Yes
	0.849
	0.402

	sex
	M
	Atelectasis
	14,882
	1,916
	Yes
	0.785
	0.360

	sex
	M
	Consolidation
	14,882
	1,039
	Yes
	0.730
	0.144

	sex
	M
	Pleural thickening
	14,882
	680
	Yes
	0.785
	0.151

	view
	AP
	Cardiomegaly
	14,500
	642
	Yes
	0.865
	0.308

	view
	AP
	Pleural effusion
	14,500
	2,902
	Yes
	0.803
	0.496

	view
	AP
	Pneumothorax
	14,500
	1,114
	Yes
	0.834
	0.344

	view
	AP
	Atelectasis
	14,500
	1,918
	Yes
	0.763
	0.340

	view
	AP
	Consolidation
	14,500
	1,425
	Yes
	0.683
	0.164

	view
	AP
	Pleural thickening
	14,500
	457
	Yes
	0.789
	0.116

	view
	PA
	Cardiomegaly
	11,096
	427
	Yes
	0.934
	0.433

	view
	PA
	Pleural effusion
	11,096
	1,756
	Yes
	0.865
	0.565

	view
	PA
	Pneumothorax
	11,096
	1,551
	Yes
	0.864
	0.473

	view
	PA
	Atelectasis
	11,096
	1,361
	Yes
	0.788
	0.363

	view
	PA
	Consolidation
	11,096
	390
	Yes
	0.727
	0.100

	view
	PA
	Pleural thickening
	11,096
	686
	Yes
	0.762
	0.166

	patient image count
	more than five
	Cardiomegaly
	22,658
	946
	Yes
	0.892
	0.345

	patient image count
	more than five
	Pleural effusion
	22,658
	4,508
	Yes
	0.814
	0.523

	patient image count
	more than five
	Pneumothorax
	22,658
	2,631
	Yes
	0.848
	0.428

	patient image count
	more than five
	Atelectasis
	22,658
	3,113
	Yes
	0.758
	0.349

	patient image count
	more than five
	Consolidation
	22,658
	1,751
	Yes
	0.714
	0.153

	patient image count
	more than five
	Pleural thickening
	22,658
	1,044
	Yes
	0.778
	0.145

	patient image count
	one
	Cardiomegaly
	1,373
	29
	Yes
	0.957
	0.355

	patient image count
	one
	Pleural effusion
	1,373
	14
	No
	Not estimable
	Not estimable

	patient image count
	one
	Pneumothorax
	1,373
	1
	No
	Not estimable
	Not estimable

	patient image count
	one
	Atelectasis
	1,373
	20
	Yes
	0.825
	0.107

	patient image count
	one
	Consolidation
	1,373
	8
	No
	Not estimable
	Not estimable

	patient image count
	one
	Pleural thickening
	1,373
	26
	Yes
	0.843
	0.134

	patient image count
	two to five
	Cardiomegaly
	1,565
	94
	Yes
	0.919
	0.543

	patient image count
	two to five
	Pleural effusion
	1,565
	136
	Yes
	0.908
	0.615

	patient image count
	two to five
	Pneumothorax
	1,565
	33
	Yes
	0.853
	0.167

	patient image count
	two to five
	Atelectasis
	1,565
	146
	Yes
	0.860
	0.427

	patient image count
	two to five
	Consolidation
	1,565
	56
	Yes
	0.804
	0.149

	patient image count
	two to five
	Pleural thickening
	1,565
	73
	Yes
	0.855
	0.213


Note. AUROC and average precision are reported only where both outcome classes are present; unsupported cells are explicitly marked as not estimable.
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Training history for the three frozen seeds
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Deterministically selected pointing-game misses

Cardiomegaly Pleural effusion Pneumothorax
seed 42 | p=0.121 | miss | energy=0.198 seed 42 | p=0.611 | miss | energy=0.026 seed 42 | p=0.118 | miss | energy=0.118

Atelectasis Consolidation Pleural thickening
seed 42 | p=0.029 | miss | energy=0.058 seed 42 | p=0.034 | miss | energy=0.069 seed 42 | p=0.066 | miss | energy=0.015
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Per-class ECE change after NIH-validation temperature scaling
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