Understanding the Differences Between Decision Tree and Random Forest
Algorithms

Introduction

Machine learning is a branch of artificial intelligence that enables computers to learn patterns
from data and make predictions or decisions without being explicitly programmed.
Classification algorithms are among the most widely used machine learning techniques because
they categorize data into predefined classes. Two popular supervised learning algorithms used
for classification and regression tasks are Decision Trees and Random Forests. Both methods
analyze data to make predictions, but they differ significantly in their structure, performance,
and applications. This paper compares Decision Tree and Random Forest algorithms by
examining their working principles, advantages, limitations, and real-world uses.

Decision Tree

A Decision Tree is a supervised machine learning algorithm that creates a tree-like structure to
make predictions. It works by splitting data into smaller groups based on feature values.
Decision Trees are easy to understand and interpret, making them useful when explainability
is important. However, they are prone to overfitting, which can reduce accuracy on unseen data.

Random Forest

A Random Forest is an ensemble learning algorithm that uses multiple Decision Trees built
from random subsets of training data. The final prediction is determined through majority
voting for classification or averaging for regression. This method improves accuracy and
reduces overfitting, making it suitable for complex datasets.

Main Differences and Conclusion

The primary difference between the two algorithms is that a Decision Tree uses a single model,
whereas a Random Forest combines the predictions of multiple trees. Decision Trees are faster,
require fewer computational resources, and provide greater interpretability. In contrast,
Random Forests achieve higher accuracy and better generalization but require more memory
and processing power. Decision Trees are commonly used in healthcare decision support,
educational systems, and business rule analysis, while Random Forests are preferred for fraud
detection, customer churn prediction, credit risk assessment, medical diagnosis, and financial
forecasting. Therefore, the choice between these algorithms depends on whether
interpretability or predictive performance is the primary objective.
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