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Class imbalance persists despite SMOTE, limiting confidence in minority-class predictions. Binary 
stratification (low vs high ISUP GG) sacrifices the nuance of intermediate grades — a multiclass 
approach becomes viable with larger samples. 

Future work priorities are cohort expansion to strengthen minority-class representation, and 
integration of per-patient SHAP waterfall charts directly into the dashboard for point-of-care 

The dashboard lets clinicians add new patients and retrain in real time, staying current as more 
SA data arrives — unlike static models 

EDA

Random Forest 
Feature Importance 

The Random Forest achieved strong overall performance (weighted F1 = 0.77, precision = 0.77) 
with a high-risk recall of 86.7%, meeting our primary clinical threshold. SHAP analysis confirmed 
that the top predictors — PSA (log), TMB, Age, Driver counts, GMS, Cellularity.


