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PROBLEM The Expert System The Logistic Regression

e Trained six supervised ML models (Lasso, RF, GB, HGB, XGBoost, CatBoost) to predict vaping status. e 6 nested models, incrementally adding
YOUTH NICOT'NE VAPlNG e Used model-agnostic interpretation: predictors based on their ranking
o Variable Importance: Identified key predictors (Coefficients, Tree Importance, SHAP). frequency across the ML models (from
Youth nicotine vaping is a major public health o Variable Interactions: Explored joint effects (SHAP Interaction Indices, Polynomial Terms). predictors ranked as top 20 important
concern with complex, interconnectued causes. o Nature of Correlation: Visualized relationships using Partial Dependence Plots (PDPs). by all models to those ranked top 20 by
at least one model).
& Be® Tree-based models (esp. GB, CatBoost, e Use Odds Ratios and p-value to validate
&5, e XGBoost) significantly outperformed linear ML findings within a traditional
INDIVIDUAL Rl models (ROC AUC > 0.90 vs. 0.74 for base m B RERENN inference framework.
. Lasso), indicating non-linearities within the
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Survey Wave interacts Wi-th three main types Of Polynomial Lasso (Degree 2) Polynomial Lasso (Degree 3) Gradient Boosting .
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Ve e e interactions across multiple models involve Survey Wave
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While the substance-use interactions with wave were A demonstration for
dominant, other patterns involving demographic or social using ML for
Monitoring the Future (MTF) Survey is an . : : . -
. 5 (MTF) y e — factors interacting with wave and another predictor also W yoths s derere
ongoing, nationally representative annual survey tion & pattern

. . . emerged frequently. .
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among U.S. adolescents (8th, 10th, 12th graders)
since 1975.
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