Step-by-step calculation of performance metrics
Note: The hold-out test set (n = 62) comprised 54 lung cancer-labeled records and eight non-cancer-labeled records.
1. Formula calculation
For the confusion matrix, TP, FN, TN, and FP denote true positives, false negatives, true negatives, and false positives, respectively. The total number of test records was n = TP + FN + TN + FP = 62 (positive records, P = 54; negative records, N = 8).
· Accuracy (ACC) = (TP + TN)/n
· Sensitivity (recall) = TP / (TP + FN) = TP / 54
· Specificity (SPE) = TN / (TN + FP) = TN / 8
· Balanced accuracy (BA) = (sensitivity + specificity) / 2
· Precision (PPV) = TP / (TP + FP)
· Matthews correlation coefficient = (TP * TN - FP * FN)/√((TP+FP) * (TP+FN)*(TN+FP)*(TN+FN))
· ROC-AUC, PR-AUC, and Brier score were calculated using predicted probabilities.
2. Algorithm-specific calculations
Algorithm 1: Logistic regression
TP = 51, FN = 3, TN = 5, FP = 3
· Accuracy = (51 + 5) / 62 = 56 / 62 = 0.9032 (90.32%)
· Sensitivity = 51 / 54 = 0.9444 (94.44%)
· Specificity = 5 / 8 = 0.6250 (62.50%)
· Balanced accuracy = (0.9444 + 0.6250) / 2 = 0.7847 (78.47%)
· Precision = 51 / (51 + 3) = 51 / 54 = 0.9444 (94.44%)
· MCC = [(51 × 5) − (3 × 3)] / √[(54)(54)(8)(8)] = 246/432 = 0.569
· Probability metrics: ROC-AUC = 0.947; PR-AUC = 0.992 (95% CI: 0.981–0.999); Brier score = 0.067 (95% CI: 0.028–0.110).
Algorithm 2: Support vector machine 
· Confusion matrix counts: TP = 51, FN = 3, TN = 2, FP = 6
· Accuracy: (51 + 2) / 62 = 53 / 62 = 0.8548 (85.48%)
· Sensitivity: 51 / 54 = 0.9444 (94.44%)
· Specificity: 2 / 8 = 0.2500 (25.00%)
· Balanced accuracy: (0.9444 + 0.2500) / 2 = 0.5972 (59.72%)
· Precision: 51 / (51 + 6) = 51 / 57 = 0.8947 (89.47%)
· MCC: [(51 × 2) - (6 × 3)] / √ (57 × 54 × 8 × 5) = (102 - 18) / √ (123,120) = 84 / 350.88 = 0.239
· Probability metrics: ROC-AUC = 0.933; PR-AUC = 0.991 (95% CI: 0.977–0.999); Brier score = 0.092 (95% CI: 0.043–0.151).
Algorithm 3: Random forest
· Confusion matrix counts: TP = 51, FN = 3, TN = 6, FP = 2
· Accuracy: (51 + 6) / 62 = 57 / 62 = 0.9194 (91.94%)
· Sensitivity: 51 / 54 = 0.9444 (94.44%)
· Specificity: 6 / 8 = 0.7500 (75.00%)
· Balanced accuracy: (0.9444 + 0.7500) / 2 = 0.8472 (84.72%)
· Precision: 51 / (51 + 2) = 51 / 53 = 0.9623 (96.23%)
· MCC: [(51 × 6) - (2 × 3)] / √ (53 × 54 × 8 × 9) = (306 - 6) / √ (206,064) = 300 / 453.94 = 0.661
· Probability metrics: ROC-AUC = 0.947; PR-AUC = 0.993 (95% CI: 0.980–0.999); Brier score = 0.066 (95% CI: 0.034–0.106).
Algorithm 4: LightGBM 
· Confusion matrix counts: TP = 51, FN = 3, TN = 5, FP = 3
· Accuracy: (51 + 5) / 62 = 56 / 62 = 0.9032 (90.32%)
· Sensitivity: 51 / 54 = 0.9444 (94.44%)
· Specificity: 5 / 8 = 0.6250 (62.50%)
· Balanced accuracy: (0.9444 + 0.6250) / 2 = 0.7847 (78.47%)
· Precision: 51 / (51 + 3) = 51 / 54 = 0.9444 (94.44%)
· MCC: [(51 × 5) - (3 × 3)] / √ (54 × 54 × 8 × 8) = (255 - 9) / √ (186,624) = 246 / 432 = 0.569
· Probability metrics: ROC-AUC = 0.931; PR-AUC = 0.990 (95% CI: 0.978–0.999); Brier score = 0.080 (95% CI: 0.030–0.138).
Algorithm 5: XGBoost
· Confusion matrix counts: TP = 51, FN = 3, TN = 6, FP = 2
· Accuracy: (51 + 6) / 62 = 57 / 62 = 0.9194 (91.94%)
· Sensitivity: 51 / 54 = 0.9444 (94.44%)
· Specificity: 6 / 8 = 0.7500 (75.00%)
· Balanced accuracy: (0.9444 + 0.7500) / 2 = 0.8472 (84.72%)
· Precision: 51 / (51 + 2) = 51 / 53 = 0.9623 (96.23%)
· MCC: [(51 × 6) - (2 × 3)] / √ (53 × 54 × 8 × 9) = (306 - 6) / √ (206,064) = 300 / 453.94 = 0.661
· Probability metrics: ROC-AUC = 0.951; PR-AUC = 0.991 (95% CI: 0.979–0.999); Brier score = 0.078 (95% CI: 0.035–0.130).
Algorithm 6: Stacking ensemble
· Confusion matrix counts: TP = 51, FN = 3, TN = 6, FP = 2
· Accuracy: (51 + 6) / 62 = 57 / 62 = 0.9194 (91.94%)
· Sensitivity: 51 / 54 = 0.9444 (94.44%)
· Specificity: 6 / 8 = 0.7500 (75.00%)
· Balanced accuracy: (0.9444 + 0.7500) / 2 = 0.8472 (84.72%)
· Precision: 51 / (51 + 2) = 51 / 53 = 0.9623 (96.23%)
· MCC: [(51 × 6) - (2 × 3)] / √ (53 × 54 × 8 × 9) = (306 - 6) / √ (206,064) = 300 / 453.94 = 0.661
· Probability metrics: ROC-AUC = 0.951; PR-AUC = 0.993 (95% CI: 0.981–0.999); Brier score = 0.074 (95% CI: 0.037–0.121).

