combined score
Combined Feature Importance Score
To prioritize the most informative features, a combined importance score was computed by integrating Mutual Information (MI) and L1-regularized Logistic Regression (LASSO) importance. Since these two measures are expressed on different numerical scales, they were first normalized using min-max normalization with respect to their maximum values:

where () denotes the mutual information score of the (i) feature, and () represents the corresponding absolute LASSO coefficient. 
The normalized scores were then combined using a weighted linear fusion strategy, assigning greater importance to the LASSO coefficients because they directly reflect the discriminative contribution of each feature while simultaneously enforcing sparsity:

The normalized scores were then combined using a weighted linear fusion strategy, assigning greater importance to the LASSO coefficients because they directly reflect the discriminative contribution of each feature while simultaneously enforcing sparsity: 

To improve the robustness of feature selection, stability selection was subsequently incorporated. A repeated stratified 5-fold cross-validation (10 repetitions, resulting in 50 independent feature-selection iterations) was performed, and the stability score of each feature was computed as the proportion of iterations in which the feature received a non-zero LASSO coefficient:

where () is the number of times the feature was selected and (=50). Finally, the combined importance score was weighted by the corresponding stability score to obtain the final ranking criterion:

Features with higher final scores were considered both highly discriminative and consistently selected across repeated cross-validation iterations, thereby reducing the likelihood of selecting unstable or dataset-specific features.
