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Abstract

Nowadays, advancements in artificial intelligence and machine learning play a crucial role
in improving health data analysis processes. One of the key challenges in this field is
predicting the impact of various factors on medical expenses. In this study, the relationship
between smoking and medical costs is examined using four machine learning methods:
Logistic Regression, Random Forest, XGBoost, and Support Vector Machine (SVM).

The dataset includes variables such as age, body mass index (BMI), gender, geographical
region, number of children, and medical expenses. Initially, the data is preprocessed, and
relevant features are selected. Then, the mentioned models are trained, and their
performance is evaluated based on metrics such as Rz, MSE, MAE, AIC, and BIC.

The results indicate that the XGBoost model outperforms the other models, achieving higher
accuracy in predicting the relationship between smoking and medical costs. This study
demonstrates that employing machine learning techniques can significantly enhance health
data analysis and provide more precise insights for medical professionals.

Keywords: Machine Learning, Health Data Analysis, Medical Expenses, Prediction,
Artificial Intelligence
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