Understanding the Difference between Decision Tree and Random Forest algorithms.
	Feature
	Decision Tree
	Random Forest

	Definition
	A flowchart-like structure where each internal node represents a test on a feature, each branch a result of the test, and each leaf node a class label or prediction. It’s a single model.
	An ensemble of multiple decision trees, usually trained with the "bagging" method. It combines the output of several trees to improve accuracy and control overfitting.

	Learning Process


	Built from the full dataset using a greedy algorithm to split nodes based on metrics like Gini impurity or entropy (for classification).
	Builds each tree on a random subset of the data and features. The final prediction is made by averaging (regression) or majority voting (classification).


	Performance
	· Easy to interpret and visualize
· Prone to overfitting
· Fast training and prediction

	· Better accuracy and generalization
· Resistant to overfitting
· Slower due to multiple trees


	Variance and Bias


	High variance, low bias
	Lower variance, slightly higher bias, but overall better performance due to averaging


	Use Cases


	Useful when interpretability is important or for small datasets.
	Preferred for high accuracy and robustness in large and complex datasets.
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Random Forest
Builds many trees with different random subsets:
One tree might prioritize employment history.
Another might focus on loan amount vs. income.
Final decision is based on the majority vote of all trees.

Decision Tree
A single tree might split data like this:
If applicant income > $50,000 → check credit score.
If credit score > 700 → approve loan.
1. Else → deny loan.
· 

REAL-WORLD EXAMPLE

