Decision Tree and Random Forest Algorithms

There are different ways to solve classification and regression problems. Decision Tree and Random Forest are well known supervised learning methods. Both systems are decision trees, but they differ significantly in the way they process input and provide predictions.
Decision Trees generate a collection of decision rules by splitting the data into multiple groups based on the relevant attributes. The method of dataset splitting is repeated by the model to reach the final outcome. It is attractive for its simplicity, the final product is easy to picture and admire without requiring a lot of technical understanding [1]. This is particularly beneficial when the explanation for a prediction is as important as the prediction itself.
However, the Decision Tree suffers from the problem of over fitting. When the model is over-fit to the training data, it loses its capacity to predict new observations.  Furthermore, the model is susceptible to instability where slight changes in the data set can produce very diverse tree architectures [2].
Random Forest employs ensemble learning to solve these problems. It does not build a tree, but builds multiple trees using randomly generated data and features. Finally, the predictions of all trees are averaged to produce the final results [3]. The proposed technique can reduce the prediction errors and improve the generalization ability of the model on different datasets.

Single Decision Trees are generally less accurate and robust than Random Forest, particularly for complicated or high dimensional datasets [4]. However, the model has more requirement on computer resource and less transparency, which makes it more difficult to explain specific projections [5].
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