Appendix 2

Model Fitting and hyperparameter optimization:

Ordinal Logistic Regression

Through grid search, use ten-fold cross-validation to obtain the optimal parameters of the model:

0.8084489795918367

{'C': 0.1, 'fit_intercept': True, 'intercept_scaling': 1, 'max_iter': 1000, 'penalty': 'l2', 'tol': 0.1}

LogisticRegression(C=0.1, max_iter=1000, tol=0.1)

Quadratic Polynomial Kernel Fit Logistic Regression 

Through grid search, use five-fold cross-validation to obtain the optimal parameters of the model：
0.7963100391671819

{'C': 0.1, 'fit_intercept': True, 'intercept_scaling': 1, 'max_iter': 300, 'penalty': 'l2', 'tol': 0.1}

LogisticRegression(C=0.1, max_iter=300, solver='liblinear', tol=0.1)

Fitting Support Vector Machines with RBF Kernels

Through grid search, use three-fold cross-validation to obtain the optimal parameters of the model:

0.808494189236371

{'C': 150, 'gamma': 0.001, 'kernel': 'rbf', 'probability': True}

SVC(C=150, gamma=0.001, probability=True)

Pol kernel function fitting support vector machine

Through grid search, use three-fold cross-validation to obtain the optimal parameters of the model:

0.8126091076861689

{'C': 100, 'degree': 3, 'gamma': 0.001, 'kernel': 'poly', 'probability': True}

SVC(C=100, gamma=0.001, kernel='poly', probability=True)

Random forest

Through grid search, use five-fold cross-validation to obtain the optimal parameters of the model：
0.8247990105132962

{'max_depth': 5, 'max_features': 4, 'min_samples_split': 5, 'n_estimators': 50}

RandomForestClassifier(max_depth=5, max_features=4, min_samples_split=5,

                       n_estimators=50)

Extreme Gradient Boosting Classifier

Through grid search, use five-fold cross-validation to obtain the optimal parameters of the model：
0.8043496186353328

{'gamma': 0.01, 'learning_rate': 0.2, 'max_depth': 5, 'min_child_weight': 10, 'n_estimators': 5}

XGBClassifier(base_score=0.5, booster='gbtree', colsample_bylevel=1,

              colsample_bynode=1, colsample_bytree=1, enable_categorical=False,

              gamma=0.01, gpu_id=-1, importance_type=None,

              interaction_constraints='', learning_rate=0.2, max_delta_step=0,

              max_depth=5, min_child_weight=10, missing=nan,

              monotone_constraints='()', n_estimators=5, n_jobs=8,

              num_parallel_tree=1, predictor='auto', random_state=0,

              reg_alpha=0, reg_lambda=1, scale_pos_weight=1, subsample=1,

              tree_method='exact', use_label_encoder=False,

              validate_parameters=1, verbosity=None)

