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Research Problem

@ Lung cancer is a leading cause of cancer-related deaths globally

@ Often undetectable until advanced stages

Objectives
@ Use machine learning models to predict lung cancer risk based on survey data

@ Generate probabilistic outputs for early detection without formal diagnosis
@ Enables informed decision-making for patients and healthcare providers to prioritise

treatment levels |
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Dataset Overview and Exploratory Data Analysis

Widely used on Kaggle, chosen for its simplicity in deploying YES/NO survey questions to
patients

o Data consists of 15 features related to lung cancer symptoms

Significant class imbalance (87% positive for lung cancer), balanced by gender

Focus on ages 55+, with highest diagnoses in the 60-65 range

Key features: Alcohol consumption, allergies, and anxiety; low multicollinearity
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Implemented Models for Testing

@ Gradient Boosting Algorithms o Artificial Neural Network
@ Deep Forest
o Logistic Regression @ Stacking Ensemble Method

o Loss Function Ly(8) = —>2(y'logp(x) + (1 — y")log(1 — p(x"))) + Y71 |5l
@ Adds a penalty term to penalize the coefficients’ absolute values

Categorical Boosting (CatBoost) Process and Key Features

@ Loss Function L(f(x), y) = >, w;-I(f(xi),yi) + J(f)
@ BinarisedTargetMeanValue, Symmetric Tree Structure, Ordered Boosting,
scale_pos_weight parameter, and Variable Importance.
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Results and Conclusion

Model Training B.A. Testing B.A. Difference Overfitting

Extreme Gradient Boosting 87.52% 75.18% 12.62% Mild
Adaptive Boosting 89.11% 70.27% 18.84% Severe
Categorical Boosting 93.95% 82.40% 11.55% Mild
Deep Forest 98% 79.68% 18.33% Severe
Logistic Regression 89.11% 78.14% 10.97% Mild
LASSO 88.79% 80.09% 8.70% Mild

Elastic Net 87.51% 78.79% 8.72% Mild
Artificial Neural Network ~ 88% ~ 78% ~ 10% Mild

Table: Model Performance Comparison

o CatBoost has the highest test balanced accuracy, while LASSO best minimised overfitting
@ Significant Variables (CatBoost): Swallowing difficulty, alcohol consumption, age

e Significant Variables (LASSO): Swallowing difficulty, fatigue, chronic disease
°

0.1 threshold: Minimize false negatives (undetected cases)

o Balanced accuracy: Address dataset imbalance
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