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ABSTRACT

The branch of computer science and artificial intelligence known as machine learning is used to pro-
gram machines to learn. Algorithms for machine learning are software programs or methods used to 
find hidden patterns in data, predict outcomes, and improve performance based on past performance. 
A technique used in machine learning called ensemble learning combines several models, such as clas-
sifiers or experts that have been carefully constructed to solve a particular computational intelligence 
problem. Ensemble refers to a collaborative effort to create a single impact. An ensemble can predict 
events more accurately and perform better in general than a single contributor. A random forest is a 
technique for ensemble learning in which many decision trees are combined to create the forest. This 
chapter covers the fundamentals of ensemble learning using random forest, implementation with real-
world examples, and developing a model.

INTRODUCTION

Machine Learning is the subfield of computer science and Artificial Intelligence to make the machines 
to learn. Artificial intelligence, which is widely defined as a machine’s ability to mimic intelligent hu-
man behavior used to carry out complicated tasks in a manner how people solve issues. It is a modern 
inventions in business and professional procedures as well as our daily lives. It’s a branch of artificial 
intelligence (AI) that focuses on creating intelligent computer systems that can learn from databases by 
employing statistical approaches. With the support of machine learning the computers automatically 
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learn from data and previous experiences while seeing patterns to generate predictions with a minimum 
of human involvement. Computers can now function independently without explicit programming using 
machine learning techniques. ML apps may freely learn from fresh data and grow, develop, and adapt. 
Machine learning uses algorithms to find patterns and learn in an iterative process, extracting valuable 
knowledge from massive amounts of data. Machine Learning algorithms are programs or techniques used 
to discover hidden patterns in data, forecast results, and enhance performance based on past performance 
(Charbuty, B.,& Abdulazeez, A.M.,2021). In machine learning, several algorithms can be employed for 
various tasks, such as basic linear regression for prediction issues or categorization issues. The machine 
learning algorithms must draw a conclusion from observed values and decide which category new ob-
servations fall into while doing classification jobs (Wei Jin,2020). The machine learning algorithm must 
estimate and comprehend the relationships between the variables in regression problems. Regression 
analysis is very helpful for prediction and forecasting since it concentrates on one dependent variable and 
a number of other changing factors. A typical method for analyzing trends, forecasting entails generating 
predictions about the future based on facts from the past and present. The machine learning algorithms 
should be selected according to the need of the applications (Amir et al., 2019). The best machine learning 
algorithm depends on a number of variables, such as the quantity, quality, and diversity of the data, as 
well as the conclusions that organizations hope to draw from it. Accuracy, training duration, parameters, 
data points, and many other factors are also important. As a result, selecting the appropriate algorithm 
requires consideration of the business need, the specification, the experimentation, and the time avail-
able. Even the most seasoned data scientists are unable to predict which algorithm will perform the best 
without first testing alternatives. Hence number of machine learning algorithms is used for various ap-
plications (In Lee a, Yong Jae Shin,2019). Ensemble learning is a process in machine learning in which 
the number of models such as classifiers or experts, are strategically developed are merged to address a 
specific computational intelligence problem. Ensemble means producing a single effect with the group. 
The main goals of ensemble learning are to enhance categorization, prediction, and function approxi-
mation. The ensemble methods can be done by mapping operations that each contributing member has 
learned are combined in ensemble learning methods (Pintelas et al., 2020). The combination of deci-
sion boundaries of members provides the clearest understanding of ensembles for classification. The 
combination of member hyper planes provides the best understanding of ensembles for regression (Fatai 
Anifowose, 2020). The ensemble learning is used for two purposes such as Performance and Robust-
ness. Compared to a single contributing model, an ensemble can anticipate events more accurately and 
perform better overall. An ensemble narrows the prediction and model performance distribution. The 
ensemble model also used to overcome noise, bias and variance to improve the overall performance. It 
also gives the solution to overcome the challenges occur in a single estimator.

There are various numbers of algorithms in machine learning and the algorithms are used to ensemble 
learning process. In this chapter the random forest algorithm is concerned and its methods of process-
ing could be progressed. Random forest algorithm is used to solve both classification and regression 
problems. A “forest” is created by growing and combining various decision trees using the supervised 
machine learning method Random Forest(Onesmus Mbaabu, 2020). Random forest is an ensemble 
learning technique where more decision trees are ensemble to get the forest. The ensemble techniques 
used in random forest are bagging. The “bagging” approach utilizes a Bootstrap Aggregation ensemble 
machine learning technique. An ensemble technique combines predictions from various machine learn-
ing algorithms to provide predictions that are more precise than those from a single model. To create 
sample datasets for each model, Bootstrap randomly selects rows and features from the dataset. These 
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