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Abstract

As the leading cause of cancer death worldwide, accurate risk grading and pathogenic mechanism
analysis of lung cancer are of great significance for clinical diagnosis and early screening efficiency.
This study is based on a dataset of 1000 lung cancer patients on the Kaggle platform, covering 24
multidimensional features such as environmental exposure and past medical history. In particular,
less explored factors such as dust allergies are introduced to systematically explore the interaction
between features and their association with lung cancer risk levels. Changed the situation of focus-
ing solely on clinical features and ignoring other influences. Five representative models were se-
lected simultaneously, and prediction models were screened through visualization analysis, data
augmentation, and hyperparameter tuning. The interpretability of the models was enhanced by fea-
ture importance ranking and decision graphs, aiming to identify the optimal prediction model that
balances accuracy, robustness, and interpretability, and its key influencing factors, providing sup-
port for early rapid screening and detection of lung cancer. The research results show that in addi-
tion to mainstream factors such as alcohol consumption (0.72) and passive smoking (0.7), less stud-
ied factors such as dust allergy (0.71) and the interaction between dust allergy and occupational
hazards (0.79) should be given attention. The random forest model has the best performance, with
an accuracy of 98%. Coughing blood, alcohol consumption, and obesity are the three key predictive
factors of the model. The high-precision prediction model constructed in this study provides a reli-
able tool for early screening of lung cancer, and the newly discovered features and interactions pro-
vide new directions for in-depth research on the etiology of lung cancer and personalized preven-
tion and control.
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it e e RARFAE AR FE 2 6, (HEBUR R R 2 RAEFERBJ LKA AR, DO XaE, B REER
FIAHEAE R« fEAETE 7 200, XIFERAZEE 2(2020)5%F 84 B35 1 4 AT &7, JE/NAH BRI o ELIA 83.3%,
Horp s BB WO s TG 67% [1]; FEFEIR b, BPAER(2010)EH%S 40 2 DL BRI, 72% 838 LARZ I
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Figure 1 Heatmap of correlations between variables
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Table 1. Classification performance evaluation of each model

1. SRS LMRETFME

Log LOSS ACC AUC AP F1-Score %P Fl1-Score
0 1 2
% L EA 0.2279 0.95 0.98 0.90 0.99 0.95 0.95
FEHLARAR 0.4123 0.98 0.99 0.98 0.99 0.98 0.98
GNB 1.6744 0.83 0.95 0.80 0.97 0.83 0.83
KNN 1.1690 0.97 0.98 0.96 0.99 0.97 0.97
SVM 0.1465 0.97 0.98 0.93 1.00 0.97 0.97
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