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Abstract : To address the challenges of high dimensionality, small sample size, and label noise in lung cancer
gene expression data for traditional single-model approaches, this study proposes an enhanced
Stacking ensemble learning framework to improve classification performance and robustness.
Based on the GSE252168 dataset, a hybrid feature selection strategy was first applied to reduce
the gene dimensionality from 30,715 to 1,500. Subsequently, SVM, logistic regression, random
forest, and XGBoost were integrated as heterogeneous base learners. The core innovation lies in
a dual-enhancement mechanism: on one hand, the meta—features generated by the base learners
were concatenated with the original features to construct the meta—layer input; on the other hand,
during inference, a dynamic weighting strategy based on validation set F1 and AUC was adopted
to adaptively fuse the outputs of the base models. The meta-learner utilized L1-regularized logistic
regression. To evaluate robustness, 8% label noise was introduced during training. Experimental
results demonstrate that the proposed framework achieved an F1-score of 0.9162, AUC of 0.9752,
and an accuracy of up to 96.06% on the test set, significantly outperforming the best single model. This
study effectively addresses the challenges of high—dimensional gene data classification and provides
reliable technical support for the precise diagnosis of lung cancer.

Keywords : lung cancer data analysis; Stacking ensemble learning; machine learning; dynamic weighting;
precision diagnosis
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