RARE-CROSS Supplementary Tables and Figures — Version 6
This supplementary file is synchronized to the executable Python reference outputs supplied with the submission. Monte Carlo intervals quantify precision of the simulated means and are not population confidence intervals.
Supplementary Table S1. Mean metric behaviour across prevalence simulation scenarios.
	Target prevalence
	ROC AUC
	PR AUC
	PR lift
	PPV
	F1
	Brier
	Null Brier

	1.0%
	0.793
	0.105
	10.56
	0.102
	0.142
	0.010
	0.010

	2.5%
	0.786
	0.162
	6.50
	0.183
	0.208
	0.023
	0.024

	5.0%
	0.776
	0.236
	4.67
	0.247
	0.278
	0.044
	0.048

	10.0%
	0.773
	0.328
	3.30
	0.316
	0.362
	0.079
	0.090


Notes: Metrics are means across 80 replications per prevalence scenario. The no-skill PR AUC baseline is approximately the observed event prevalence. Monte Carlo precision for selected means is reported in Supplementary Table S4.
Supplementary Table S2. Empirical cohort by country and survey year.
	Country
	Year
	N
	CVD events
	Prevalence

	Algeria
	2016
	6,955
	415
	6.0%

	Benin
	2015
	5,115
	293
	5.7%

	Botswana
	2014
	3,888
	210
	5.4%

	Eswatini
	2014
	3,026
	131
	4.3%

	Ethiopia
	2015
	9,241
	337
	3.6%

	Kenya
	2015
	4,477
	296
	6.6%

	Malawi
	2017
	4,186
	312
	7.5%

	Morocco
	2017
	4,991
	163
	3.3%

	Sao Tome and Principe
	2019
	2,418
	90
	3.7%

	Uganda
	2014
	3,973
	371
	9.3%

	Zambia
	2017
	4,302
	160
	3.7%


Notes: CVD denotes the self-reported cardiovascular-disease-positive class used in the empirical illustration.


Supplementary Table S3. Selected empirical model contrasts.
	Empirical analysis
	ROC AUC
	PR AUC
	Brier
	Calibration intercept
	Calibration slope

	Random split, full, no balancing
	0.607
	0.085
	0.050
	-0.302
	0.896

	Random split, full, class weighting
	0.608
	0.085
	0.238
	-2.887
	0.909

	Random split, detection-adjusted
	0.574
	0.071
	0.050
	-0.457
	0.841

	Leave-one-country-out, full
	0.584
	0.079
	0.050
	-0.768
	0.742


Notes: These contrasts are methodological demonstrations, not estimates of clinical utility. The detection-adjusted model omits hypertension and diabetes to assess dependence on clinically ascertained information.
Supplementary Table S4. Monte Carlo precision of selected simulation means.
	Scenario
	Metric
	R
	Mean
	SD
	MC SE
	95% MC lower
	95% MC upper

	Prevalence 1%
	ROC AUC
	80
	0.7928
	0.0585
	0.0065
	0.7800
	0.8056

	Prevalence 1%
	PR AUC
	80
	0.1053
	0.0629
	0.0070
	0.0915
	0.1191

	Prevalence 10%
	ROC AUC
	80
	0.7735
	0.0231
	0.0026
	0.7684
	0.7785

	Prevalence 10%
	PR AUC
	80
	0.3281
	0.0393
	0.0044
	0.3195
	0.3368

	SMOTE
	Nested SMOTE PR AUC
	60
	0.1657
	0.0564
	0.0073
	0.1515
	0.1800

	SMOTE
	Pre-split SMOTE PR AUC
	60
	0.7990
	0.0222
	0.0029
	0.7934
	0.8046

	SMOTE
	Raw SMOTE Brier
	60
	0.1776
	0.0110
	0.0014
	0.1749
	0.1804

	SMOTE
	Prior-corrected Brier
	60
	0.0229
	0.0022
	0.0003
	0.0223
	0.0235

	Detection dependence
	Detection-adjusted PR AUC
	80
	0.2235
	0.0353
	0.0040
	0.2158
	0.2313

	Detection dependence
	Full-model PR AUC
	80
	0.3268
	0.0428
	0.0048
	0.3175
	0.3362

	Missingness
	Complete-case test N
	50
	893.4
	13.0
	1.84
	889.8
	897.0

	Missingness
	Complete-case prevalence
	50
	0.0168
	0.0052
	0.0007
	0.0153
	0.0182

	Missingness
	Complete-case PR AUC
	50
	0.1117
	0.0544
	0.0077
	0.0966
	0.1268

	Missingness
	Iterative-imputation PR AUC
	50
	0.1113
	0.0233
	0.0033
	0.1049
	0.1178

	Missingness
	Marginal-replacement PR AUC
	50
	0.1221
	0.0293
	0.0041
	0.1140
	0.1302


Notes: MC SE = between-replication SD / sqrt(R). The approximate 95% Monte Carlo interval is mean ± 1.96 × MC SE and quantifies precision of the estimated simulation mean, not population sampling uncertainty.


Supplementary Fig. S1. Mean performance metrics across event-prevalence simulations. Error bars show approximate 95% Monte Carlo intervals for the simulated means. PR AUC, PPV and F1 vary substantially with prevalence while ROC AUC is comparatively stable.
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Supplementary Fig. S2. Simulation of SMOTE leakage and probability correction at approximately 2.5% prevalence. Prior correction restores the probability scale, whereas applying SMOTE before data splitting produces severe optimism in PR AUC.
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Supplementary Fig. S3. Empirical detection-dependence stress test. Removing hypertension and diabetes reduces ROC AUC and PR AUC in the random-split logistic reference model.
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Supplementary Fig. S4. Missing-data simulation. Error bars show approximate 95% Monte Carlo intervals for mean PR AUC. Complete-case restriction substantially changes evaluation sample size and event prevalence even when discrimination differences are modest.
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Supplementary Fig. S5. Country-held-out PR lift. PR AUC is standardised to the event prevalence in each held-out country to aid cross-country interpretation.
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