
Analysis Results - Random Forest

feature importance_mean importance_std perm_importance_mean perm_importance_std shap_mean_abs

_metric_task_type regression None None None None

_metric_r2_mean -0.578300464931165 None None None None

_metric_r2_std 0.6172724399208795 None None None None

_metric_mse_mean 3.5195046457851524 None None None None

_metric_mse_std 1.0869446417871955 None None None None

_metric_leakage_warnings ['Mean cross-validated R² is negative (-0.578) — the model performs worse than simply predicting the mean target value. Results are unreliable; check for leakage, too few samples, or an unsuitable target.'] None None None None

_metric_run_params {'target_col': 'Protein_content', 'feature_cols': ['Protein_A01', 'Protein_B02', 'Protein_C03', 'Protein_D04', 'Protein_E05', 'Protein_F06', 'Protein_G07', 'Protein_H08', 'Protein_I09', 'Protein_J10'], 'task_type': 'regression', 'n_estimators': 60, 'n_splits': 3, 'test_size': 0.25, 'fdr_threshold': 0.05, 'permutation_repeats': 10, 'run_univariate': True, 'run_permutation': True, 'run_shap': True, 'categorical_encoding': 'categorical'} None None None None

_metric_oof_predictions {'observed': [26.564700684835323, 25.624018943102488, 22.566879701237745, 24.61869788498968, 22.65598561481037, 26.21752294444888, 23.65771944520684, 22.566879701237745, 26.46154938227729, 28.641292315293605, 28.022456866553444, 24.8660936542036, 26.564700684835323, 27.34249418693464, 26.46154938227729], 'predicted': [25.471999634259124, 26.936447836395576, 26.285911949439157, 26.068680704552552, 25.082293166705934, 25.78449692891057, 23.604724494835814, 25.96189931468191, 26.78803350241982, 26.4804391087786, 25.671693464294695, 24.22767124793363, 25.312140747297192, 25.590682556424216, 25.465704833766907]} None None None None

Protein_F06 0.2987904185037841 0.07346081062661645 0.19449603287118242 0.2649822527075082 0.4342805614278148

Protein_I09 0.14810342233363108 0.02698900991062732 0.19224594715144394 0.16495687517176325 0.24887702123911942

Protein_J10 0.12854298155422195 0.08401561692415269 0.171205528705296 0.18252466884069643 0.26387881983536676

Protein_C03 0.11488864347349344 0.01659950703668655 0.16884588534187206 0.1436591451560098 0.24716498509949342

Protein_E05 0.08716611921108502 0.06825799172937509 -0.08258657305740925 0.0890676994060704 0.030456671039570053

Protein_G07 0.06665934962251922 0.03387022612233499 0.11416744890796819 0.17121416782783516 0.21884891221432162

Protein_B02 0.05627816929644042 0.01326099822235805 -0.014693261337665126 0.03650583544771049 0.03677605023727556

Protein_A01 0.04584344171510831 0.018090664970714 0.013744919162551153 0.03376730978712609 0.1045723922861332

Protein_H08 0.031969590612698336 0.021671269236829594 0.008102034981355115 0.009231680939295443 0.02372534572446395

Protein_D04 0.021757863677018142 0.005825541875544795 -0.013720037083048172 0.008410988824748687 0.01880241105418062

Pre-Modeling Statistics

Feature Pearson r Pearson FDR Spearman rho Spearman FDR ANOVA F ANOVA FDR Sig?

Protein_A01 0.0602 0.8722 0.0962 0.9807 0.0654 0.8722 No

Protein_B02 -0.0739 0.8722 -0.0105 0.9849 0.0987 0.8722 No

Protein_C03 -0.5620 0.0591 -0.5233 0.1177 8.3084 0.0591 No

Protein_D04 0.0401 0.8722 -0.0045 0.9849 0.0290 0.8722 No

Protein_E05 -0.0983 0.8722 -0.1263 0.9807 0.1755 0.8722 No

Protein_F06 -0.5386 0.0591 -0.5038 0.1177 7.3537 0.0591 No

Protein_G07 -0.2090 0.7532 -0.2722 0.6142 0.8218 0.7532 No

Protein_H08 0.0384 0.8722 0.0602 0.9849 0.0266 0.8722 No



Protein_I09 -0.5239 0.0591 -0.3925 0.2899 6.8107 0.0591 No

Protein_J10 -0.2396 0.7532 -0.2391 0.6200 1.0962 0.7532 No

Permutation Importance

Feature Mean SD

Protein_F06 0.1945 0.2650

Protein_I09 0.1922 0.1650

Protein_J10 0.1712 0.1825

Protein_C03 0.1688 0.1437

Protein_G07 0.1142 0.1712

Protein_A01 0.0137 0.0338

Protein_H08 0.0081 0.0092

Protein_D04 -0.0137 0.0084

Protein_B02 -0.0147 0.0365

Protein_E05 -0.0826 0.0891

SHAP Values

Feature Mean |Abs|

Protein_F06 0.4343

Protein_J10 0.2639

Protein_I09 0.2489

Protein_C03 0.2472

Protein_G07 0.2188

Protein_A01 0.1046

Protein_B02 0.0368

Protein_E05 0.0305

Protein_H08 0.0237

Protein_D04 0.0188

Per-Split Model Metrics



Split R² MSE

-0.9580 4.9474

0.2923 3.2985

-1.0692 2.3126

Mean ± SD -0.5783 ± 0.6173 3.5195 ± 1.0869


