[bookmark: _GoBack]    Supplementary Table S1. Complete pairwise Wilcoxon signed-rank test results comparing the four imbalance mitigation strategies across DT, SVM, and XGBoost for Recall, F1-score, and ROC-AUC over 30 repeated stratified hold-out experiments.
Model
Metric
Comparison
Wilcoxon_statistic
p_value
Significant_p<0.05
Decision Tree
Recall
Baseline vs SMOTE
82
0.009850575
TRUE
Decision Tree
Recall
Baseline vs Cost-Sensitive
26
8.33E-05
TRUE
Decision Tree
Recall
Baseline vs SMOTE + CSL
181
0.61522048
FALSE
Decision Tree
Recall
SMOTE vs SMOTE + CSL
97.5
0.027579192
TRUE
Decision Tree
F1
Baseline vs SMOTE
220
0.807830416
FALSE
Decision Tree
F1
Baseline vs CSL
53
7.91E-05
TRUE
Decision Tree
F1
Baseline vs SMOTE + CSL
215
0.730341997
FALSE
Decision Tree
F1
SMOTE vs SMOTE + CSL
187
0.359877927
FALSE
Decision Tree
ROC-AUC
Baseline vs SMOTE
217
0.761065474
FALSE
Decision Tree
ROC-AUC
Baseline vs CSL
59
0.000152871
TRUE
Decision Tree
ROC-AUC
Baseline vs SMOTE + CSL
214
0.715132967
FALSE
Decision Tree
ROC-AUC
SMOTE vs SMOTE + CSL
189.5
0.393050181
FALSE
SVM
Recall
Baseline vs SMOTE
0
1.86E-09
TRUE
SVM
Recall
Baseline vs CSL
0
1.86E-09
TRUE
SVM
Recall
Baseline vs SMOTE + CSL
0
1.86E-09
TRUE
SVM
Recall
SMOTE vs SMOTE + CSL
0
1.86E-09
TRUE
SVM
F1
Baseline vs SMOTE
0
1.86E-09
TRUE
SVM
F1
Baseline vs CSL
0
1.86E-09
TRUE
SVM
F1
Baseline vs SMOTE + CSL
0
1.86E-09
TRUE
SVM
F1
SMOTE vs SMOTE + CSL
3
9.31E-09
TRUE
SVM
ROC-AUC
Baseline vs SMOTE
0
1.86E-09
TRUE
SVM
ROC-AUC
Baseline vs CSL
0
1.86E-09
TRUE
SVM
ROC-AUC
Baseline vs SMOTE + CSL
0
1.86E-09
TRUE
SVM
ROC-AUC
SMOTE vs SMOTE + CSL
232
1
FALSE
XGBoost
Recall
Baseline vs SMOTE
0
1.86E-09
TRUE
XGBoost
Recall
Baseline vs CSL
0
2.51E-06
TRUE
XGBoost
Recall
Baseline vs SMOTE + CSL
0
1.86E-09
TRUE
XGBoost
Recall
SMOTE vs SMOTE + CSL
0
3.69E-06
TRUE
XGBoost
F1
Baseline vs SMOTE
20
6.91E-07
TRUE
XGBoost
F1
Baseline vs CSL
11
1.02E-07
TRUE
XGBoost
F1
Baseline vs SMOTE + CSL
2
5.59E-09
TRUE
XGBoost
F1
SMOTE vs SMOTE + CSL
84
0.001583284
TRUE
XGBoost
ROC-AUC
Baseline vs SMOTE
52
7.06E-05
TRUE
XGBoost
ROC-AUC
Baseline vs CSL
161
0.145999491
FALSE
XGBoost
ROC-AUC
Baseline vs SMOTE + CSL
114
0.013663242
TRUE
XGBoost
ROC-AUC
SMOTE vs SMOTE + CSL
140
0.057687929
FALSE





