Decision Tree vs Random Forest Algorithms (Jure)
Decision Trees are machine learning models used for classification and regression. They split the dataset into smaller groups based on feature values, forming a tree with branches and leaves. Each split is a decision rule (IF - THEN), and the leaves give the final prediction. Decision trees are easy to understand and explain, but they can overfit - performing well on training data but poorly on new data [1].
Random Forests improve on decision trees by combining many trees together. Each tree is trained on random parts of the data and features (a method called bagging). The final prediction is made by majority vote (for classification) or averaging (for regression). This reduces overfitting and makes the model more accurate and stable. The trade-off is that random forests are harder to interpret and need more computing power [2].
Key differences:
· Decision Tree: Simple, fast, easy to explain, but less accurate on complex data.
· Random Forest: More accurate, handles noisy data well, less risk of overfitting, but harder to explain.
Use cases:
· Decision trees work well when interpretability is important, such as in healthcare or finance, where people need to understand why a decision was made.
· Random forests are better for high accuracy tasks like fraud detection, recommendation systems, or large datasets, where performance matters more than explainability [3].

Decision trees are useful for clear and simple tasks, while random forests are stronger for accuracy and reliability. The best choice depends on whether the priority is simplicity or performance.
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