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Abstract - Machine Learning is one of Data mining. Machine Learning has recently been applied in many areas such as a disease 
like cancer, education, agriculture, environment, business, etc. In this work, we review the algorithms of frequently used Machine 
Learning for previously mentioned applications. The various software used for machine learning is analyzed and compared. The 
software includes freeware, open-source software and non-free software such as TensorFlow, Weka, RapidMiner, R Programming, 
etc. The benefit of most software is to shorten the time of creating the Machine Learning Model and some software is used as more 
friendly user design tools. Specific examples of Machine Learning applications to demonstrate the benefits of Machine Learning 
used in each research is presented.  Comparison of algorithms and the advantages and disadvantages of each algorithm is analyzed.  
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I. INTRODUCTION 
 

Data mining is often used in large data to find interesting 
patterns in that data. The data sources can include databases, 
data warehouses, database online, other information 
repositories [1]. There are more and more people in the 
world, so the information is large. Data mining can handle 
large data problems by means of statistical methods or 
machine learning. 

Machine learning is one of Data mining. Its work 
explores the study and creation of algorithms that can learn 
and predict data. The use of machine learning could reduce 
the complexity of the study, and it also helps to understand 
more about the analysis [2]. The prediction accuracy by 
using machine learning could obtain high accuracy [3] and 
be comfortable for analyzing large databases. There are 
more than 10 types of Machine learning as known [4] such 
as Decision Tree, Support Vector Machine. Each algorithm 
will have different data classification. So, the using of a 
different algorithm, the accuracy will be different. Software 
for Machine learning has both open and closed sources. 
Weka is one of open source software, and most of the 
research is done using such software to Machine learning for 
the convenience of work. Presently Machine Learning to a 
wide range of applications, whether medical, industrial and 
financial applications. There are many research studies on 

medical application such as prognosis disease or cancer. For 
example, the use of decision tree methods, which is one of 
the methods of Revealing determinant factors for early 
breast cancer recurrence of this method is found to have a 
predictive accuracy of 70% [5]. The use of a machine 
learning to apply with cancer has many studies. Because of 
the number of cancer patients is increasing, so the data of 
medical is increased as well.  

In this review, machine learning algorithms (MLAs) for 
prediction are studied. The MLA of this review is Logistic 
Regression (LR), Decision Tree (DT), Support Vector 
Machine (SVM), Naïve Bayes (NB), Artificial Neural 
Network (ANN), and Random Forest (RF). The algorithm to 
use for the application of Machine Learning including the 
advantage and limitation of each algorithm are presented. 
 
A. Machine Learning Algorithms 
 

A common framework of machine learning is to apply a 
group of modeling techniques or algorithms that can learn 
from data and make a judgement without human 
interference. For Big data problems, machine learning 
equips a scalable and modular strategy for data analysis [6]. 
Mainly Machine Learning can be classified into three main 
types; supervised learning, unsupervised learning, and 
reinforcement learning [7]. In supervised learning, the 
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system must learn inductively a function called a target 
function, which is an expression of a model describing the 
data. In supervised learning, there are two kinds of learning 
tasks: classification and regression. Classification models try 
to predict distinct classes, while regression models predict 
numerical values. Some of the most common techniques are 
Decision Trees, Rule Learning, and Instance-Based 
Learning. In unsupervised learning, the system tries to 
discover the hidden structure of data or between variables. 
In that case, training data consists of instances without any 
corresponding labels. Reinforcement Learning is the system 
attempts to learn through direct interaction with the 
environment. Reinforcement learning is mainly applied to 
autonomous systems, due to its independence in relation to 
its environment [8].  

The method used widely of machine learning algorithms 
to use in cancer diagnostics is discussed in the following 
subsection: 
 
1. Logistic Regression 
 

Logistic regression is a widely used method and used to 
develop a regression model [9]. This method is used to 
analyze the connection between a single predictor, or several 

predictors [10]. And this method can also be used for both 
binary and multiclass classification. The principle of 
classification is the probability of occurrence to fitting data 
with logistics function. The value of the probability will be 
chosen by the logistic function, which has a value of 0 and 1 
[11]. The result of logistic regression can be used to create a 
prediction model [12]. 
 
2. Decision Tree  
 

Decision Tree is a tree similar hierarchical structure that 
composes of branches and three types of the root node, 
internal node and leaf node respectively that correspond to 
the sequence of decision rules [12]. Fig.1 shows the 
component of a decision tree. There are many types of 
Decision Trees. The dissimilarity between them is the 
mathematical model that is used in choosing the splitting 
attribute in extracting the Decision Tree rules. The research 
tests the three most generally used types: Information Gain, 
Gini Index, and Gain Ratio. Different decision tree 
algorithms are ready to use to classify the data, such as Gini 
index in CART, information gain in ID3 and gain ratio C4.5 
[13]. 

 

 
Figure 1. Decision tree 
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3. Support Vector Machine (SVM) 
 

This method is based on statistical theory and structural 
risk minimization. The principle of this method is to 
providing training data as an N-dimensional vector space. 
SVM creates a hyperplane for separating the training data 
into different types. Classification of training data in this 
method use hyperplane, which are linear and maximum 
margin. Margin is defined as the sum of the distance of the 
hyperplane to the nearest training data. SVM will choose a 
hyperplane that provides the highest margin. [11,14,15]. 

 
4. Naïve Bayes (NB) 
 

This method is one of the most commonly used and a 
statistical pattern recognition method. This method is based 
on the assumption that the probability of each attribute does 
not depend on other attributes. In other words, the 
probability of occurrence of various events is independent. 
The probability can be calculated from the probability of 
each class or group which is the highest probability will be 
chosen [11]. The output of Naïve Bayes is a probability 
which is based on probability Bayes ‘rule [16]. The NB 
method is considered suitable for large data [17].   
 
5. Artificial Neural Network (ANN) 

 
ANN is similar to the black box which related to an 

output set with input set through artificial neural units. ANN 
is used to approximate the function [18]. Fig 2 illustrates 
each circular node as an artificial neuron. Layers are made 
up of a number of interconnected nodes similar to the neural 
network in animals.  

 

 
Figure 2. Artificial Neural Network 

 
ANN are shown the pattern of the network via the input 

layer, which communicates to one or more hidden layers. 
The hidden layer is linked to the output layer. An arrow is 
represented a connection from the input layer to output 
layer. It can model highly non-linear systems in which the 
connection among the variables is unknown or very 
complicated [19]. This method will imitate the functionality 
of the neurons of the human brain [20]. It uses trillions of 
neurons to change information through electrical pulses 
[21]. 
 
6. Random Forest 

 
Random Forest is an ensemble learning method that 

merges tree predictor. This technique implicates the 
generation of an ensemble of trees that vote for the most 
popular class. Random Forest has two distinctive 
characteristics; firstly, the induction error converges as the 
number of trees in the forest increases and the last one, the 
technique does not endure from overfitting [22, 23].  

From Table I summaries the overview of the advantages 
and disadvantages of each of the algorithm, which is 
discussed in this review. Some algorithms may be 
complicated but yield an accurate result. While some 
algorithms are easy to implement but there are limitations or 
simple mistakes. For example, the decision to play tennis 
with weather conditions decision factors including outlook, 
humidity, and raining. The decision diagram is shown in 
Figure 3. From Figure 3, it can be explained that the outlook 
is overcast, the result showing that tennis can be played. But 
if the outlook is sunny, we must consider the next factor: 
humidity. If humidity is normal then, the result showing that 
tennis cannot be played. The results of the Decision Tree are 
not complicated and can be easily understood. At the same 
time, it is also quick to make a decision. But there are 
disadvantages in a case when there is a lot of information, 
the factor to make a decision increase substantially. Such 
problems result in an error in the training set can mislead to 
the wrong final decisions [25, 27, 28].  

Logistic Regression is a model created with data in 2 
classes or called binary classification. For example, the 
diagnosis of breast cancer by the model will predict the 
chance of breast cancer. There are 2 classes of malignant 
and benign. The results by using logistic regression will 
show the probability of a cancer chance has a value between 
0 and 1. The results of this method are easy to understand 
because the results are not complicated and are 
straightforward. Logistic regression is a model that is 
suitable for uncomplicated data and the data must not be too 
large. Because if the data has too large, it will cause 
complexity and the parameter estimation procedure of 
logistic regression can lead to inaccurate estimates of 
parameters [23,24]. Support Vector Machine is one 
currently of the most popular methods. There are many 
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advantages to this method, whether it is overfitting less than 
other methods, and it can also handle large data as well.  

But it has disadvantages as well because the support 
vector machine is suitable for large data. Data training is 
slow, and its methods are complicated. So, it may be 
difficult to understand the structure of the algorithm [25, 26, 
28]. Naive Bays has results and simple algorithms that are 
easy to understand for those who start studying in this field. 
Since Naive Bays uses calculations about the probability 
that the calculations aren't complex. But there are also 
disadvantages are attributes or variables must be statistically 
independent. The limitations of this method are found that 
the classes must be mutually exclusive that means there is 
no way that any of the data could fall into 2 different classes 
at once [25-28]. Artificial Neural Network has a basic idea 
about the bioelectric network in the brain. The working 
principle of this method is quite complex, so it may be 
difficult to understand in the algorithm. The artificial neural 
network has many advantages, such as its complicated 
algorithm, which can handle noise and missing data 
problems, and it can also handle very large data. Since the 
workflow of this method is quite complex, it may be 
difficult to understand in the algorithm, and if the data is 
very large, this method will take a lot of time to calculate as 
well [25-28]. Random Forest is a randomly selected decision 
tree several trees. And bring the results of each tree together. 
By randomly using the Bootstrap method. The advantages of 
this method are not difficult to understand in the process of 
working. Because this method has a lot of random trees If 
the data is large, it will make the time to create a model 
increase as well [23, 24]. 

 

 
Figure 3. The example of the decision tree. 

 
II. PERFORMANCE EVALUATION OF MACHINE 

LEARNING 
 

Effectiveness of Machine Learning is important for 
deployment. Evaluation of Model is an assessment of 
machine learning algorithms that are suitable for data. If the 
efficiency of the model is high, it may mean that the method 
chosen is suitable for the data. The most common method of 
measuring performance is matrix confusion algorithm 
because it has uncomplicated procedures and easy to 
understand results.  

 
TABLE I. THE ADVANTAGE AND LIMITATION OF MACHINE LEARNING ALGORITHM OF THIS REVIEW 
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The method is described as follows. 

 
 Confusion Matrix 
 

A confusion matrix of binary classification is a two by 
two table formed by counting the number of the four 
outcomes of a binary classifier. There are two classes, which 
call positive and negative, the confusion matrix consists of 
four cells, which can be labeled TP, FP, FN, TN as in Table 
2 [29]. 
 

TABLE II. TRUE AND FALSE POSITIVES AND NEGATIVES 

Confusion Matrix 
Predicted Class 

Positive Negative 
Actual 
Class 

Positive TP FP 
Negative FN TN 

 
Where TP (True Positive): the number of positive 

instances that are classified as positive. TN (True Negative): 
the number of negative instances that are classified as 
negative. FP (False Positive): the number of negative 
instances that are classified as positive. FN (False Negative): 
the number of positive instances that are classified as 
positive. The prediction accuracy can be obtained from this 
matrix as follows [30]: 

 

Accuracy  = 
TP + TN

TP + FN + FP + TN
 

 
Sensitivity or recall is the number of correctly predicted 

positive samples among all real positive samples. Similarly, 
specificity measures the capability of a predictor in negative 
samples [31,32]. The measure of sensitivity and specificity 
are following: 

Sensitivity	=	
TP

TP+FN
 

 

Specificity	=	
TN

TN+FP
 

To provide more insight. So, we give an example [33]: 
Examples of breast cancer diagnoses, which have two 
alternatives, are malignant and benign.  This data contains 
699 patients consist of benign 458 and malignant 241 
patients. From the prediction, the model can be evaluated 
using a confusion matrix, as shown in Table III. 

 
TABLE III.  EXAMPLE OF A CONFUSION MATRIX 

Confusion Matrix 
Predicted Class 

Positive Negative Total 
Actual 
Class 

Positive 438 (TP) 20 (FP) 458 
Negative 18 (FN) 223 (TN) 241 

Total 456 243 699 

 
From Table III, it was found that 458 patients correct 

predicted that benign and wrong predicted of 20 patients 
(the patients are benign, but the model is predicted to be 
malignant). And, it was found that 223 patients correct 

predicted that malignant and wrong predicted of 18 patients 
(the patients are malignant, but the model is predicted to be 
benign). The model can be evaluated by using the accuracy 
value which is approximately 94%. 
 

III. MACHINE LEARNING ALGORITHMS 
APPLICATIONS 

 
Machine Learning can be applied in many things such as 

industry, agriculture, medical, etc. Machine Learning used 
for the analysis of the importance of clinical parameters and 
their combinations for prognosis, e.g. prediction of disease 
progression, extraction of medical knowledge for outcome 
research, therapy planning and support, and for the overall 
patient management [34]. In the past many years, there is a 
lot of research to use Machine Learning Algorithm to apply 
in cancer.  In the survival analysis for cancer. This method is 
used to find the survival rate of cancer patients. Application 
of Machine Learning to Survival will help predict survival 
rates. This application can be developed for survival 
prediction in rare pathologies and have the potential to serve 
as the basis for the creation of decision support tools in the 
future [35]. 

At present, the software helps us to work more 
conveniently and save more time. And some types of 
software are also available for free. In ML, there are several 
types of software available for use. Weka is a tool for the 
initial processing of data. Advantages of Weka Firstly, 
Weka is an open source. Secondly, it solves the ML 
problem. Finally, it runs on many platforms [36]. It also 
allows users to select the most appropriate algorithm for the 
model to obtain the most accurate value [37]. Another tool 
that is used frequently, the R programming. R is used in 
machine learning for classification, regression, and 
clustering. There are a variety of packages in R to make ML 
easier to use, such as rpart [38] is a package that helps in 
recursive partitioning for classification, regression and 
survival trees. Another important package is e1701 [39]. It 
can be used in support vector machines, shortest path 
computation, bagged clustering, and Naive Bayes classifier. 
 
A. Machine Learning Applications in Cancer Studies: 
 

From survey research of machine learning application 
with cancer. The first matter to be studied is diagnostic. 
Comparison of the performance of different machine 
learning algorithms has been studied in many types of 
research. This research uses public information from the 
UCI. This data is a breast cancer test with two classes for 
decision making, with malignant and benign. This 
information is available for 699 patients, consisting of 241 
of malignant and 458 of benign. The main purpose of this 
research is to compare and evaluate with different machine 
learning. By using SVM, DT (C4.5), NB and k-NN to 
predict the diagnosis of breast cancer and comparative 
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efficiency [40]. The results of such research showed that 
SVM gives the highest accuracy (97.13%) and the lowest 
error rate (2%) compared with other algorithms. It can be 
said that the SVM algorithm is a method that provides the 
most accurate of this dataset for prediction diagnosis.  

Using ANN and LR to develop a model to predict liver 
cancer [41] is one of the interests by using 70% of the data 
to training and 30% for testing the model. The result shows 
that the accuracy of ANN better than the LR. In the case of 
survival and recurrence, there is interesting research as well. 
The one paper report is the prediction model of survival and 
recurrence for breast cancer by using machine learning [42]. 
The result of predict survival shows that the ANN algorithm 
obtained the best accuracy (83.6%) with using live-one-out 
cross-validation as a test method. Meanwhile in the 
prediction of recurrence of breast cancer found that the DT 
algorithm has achieved the best accuracy (96.57%) by using 
validation like that the validation of prediction of survival. 
The comparison of the methods of machine learning is still 
many in many types of research.  

There is this research that uses 3 machine learning 
algorithms (DT (C4.5), SVM, ANN) for medical data 
analysis which is a big data to find hidden knowledge. The 
data for this study is the data of breast cancer patients 
admitted to the Iran Center program, which has a total of 
1189 patients. The results of this study showed that SVM 
predicted breast cancer models better than other methods 
with the highest correctness of 95.7% and DT with the 
lowest predictive value of 93.6% [43]. Next research is also 
a study of breast cancer. This research uses 7 machine 
learning algorithms consisting of NB, Trees Random Forest, 
1-Nearest Neighbor, AdaBoost, SVM, RBF Network and 
Multilayer Perceptron. The objective of this research is to 
apply the seven methods of machine learning to predict the 
model of survival of breast cancer. The data from the study 
of Cancer Registry Organization of Kerman, Iran with 900 
breast cancer patients, consisting of 803 living patients and 
97 patients died. The results of this study showed that the 
Trees Random Forest predicted the best breast cancer 
survival model with 96% accuracy. And 1-Nearest Neighbor 
predicted the model to be less accurate than other methods, 
91% of accuracy [44]. 
 
B. Machine Learning Applications in Education 
 

At present, educational problems have many problems. 
Therefore, researchers use machine learning to play a role in 
solving problems. In the study, machine learning is used in 
many research areas, such as the following researches. This 
research studies about student archetypes in an online 
course. The researcher conducted a questionnaire on Google 
Forms which consisted of 69 questions with 632 students to 
answer the questionnaire. The tool used in this research is 
the decision tree. The results of the research found that 
students studying with a higher than bachelor's degree will 
study through e-learning rather than undergraduates, men 

tend to study twice as much as women [45]. In many 
schools, the school has set the score criteria and can be used 
to indicate student performance.  

There is research on the use of Machine Learning to 
predict student performance. This research studied the 
predictions of student performance by using various 
methods of machine learning. For predicting student 
performance, it is found that the ANN method provides the 
most accurate value, followed by Decision Tree and the 
least accurate method is NB. This research suggests that the 
factor that affects the accuracy of predictions is influence 
from the attributes of information. The benefits of the 
research study are to develop and improve the learning 
process and teaching to achieve good performance for 
students [46]. Education is also important in improving 
student performance because of the problem of studying 
with students may also be reduced.  

 
Automated Student Advisory: 
 
There is a research study on the Automated Student 

Advisory to introduce first-year students for the appropriate 
educational landscape. This research is to help improve 
student performance and quality by reducing the failure rate 
of first-year students. Machine learning algorithms selected 
by this research are Decision tree (c4.5), k-Means clustering, 
by using Decision Tree for predicting the department that is 
suitable for students and k-Means clustering for division a 
group of students. The results of the prediction showed that 
the accuracy for the prediction using decision tree C4.5 was 
98.025% [47]. One of the problems that can be encountered 
frequently in many schools is the dropout of students.  

There is research that studies the cause of the student's 
resignation using Machine Learning: the case study of a 
high school in Denmark. This research uses data from the 
MaCom Lectio study administration system, which has a 
total of 72,598 students, it was found that the student 
dropped out 17,399 people. In the process of creating the 
model, this research has divided 36,299 for creating models 
for prediction and 36,299 for testing models. Machine 
learning applications in research are Random forest, 
Decision tree (CART), Support Vector Machine, Naive 
Bayes. The results showed that Random forest was the most 
accurate predictive model, 93.5% and the least accurate was 
Naive Bayes, which as 85.6%. The benefits of this research 
may help teachers or staff in schools to find ways to prevent 
or reduce the number of student dropout [48].  

 
Studies in School Drop-Out Rates: 
 
There is another research that studies the drop-out by 

developing tools that can alert schools about students who 
are at risk of drop-out. Because student dropout is a big 
problem that may affect families, schools, and society. This 
research has created a model for prediction by using a 
Random Forest, which is one machine learning to develop 
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an advance warning system that identifies students who are 
at risk of dropout. The data used in the study were 165,715 
high school students in South Korea. There were 2,050 
students who drop out. The results of the study showed that 
the random forest gave 95% accuracy and the class teacher 
could observe the behavior change of students as much as 
possible [49].  

At present, online learning is very popular because it 
allows students to access education more easily. Using 
Machine Learning to assess online students who have a 
school-record at-risk group. This research may help 
instructors adjust teaching methods to suit students to reduce 
the number of students at risk. This research divides 
students into two groups namely successful and failed. 
Those with an overall score equal to or higher than 60 are 
considered successful and those who score less than 60 on a 
certain scale are considered failed. Three machine learning 
algorithms used in this work are K *, Naïve Bayes and 
Decision Tree (C4.5). The study found that K* provides 
better results compared to other algorithms, with the highest 
accuracy being 82% [50]. Because online learning allows 
students to have easy access to educational contents, but 
teachers cannot know that students may not understand the 
teaching content. Student opinion is important. The 
instructor can edit or add content about the lesson so that the 
learner can understand the lesson more. This research 
selected to study information about the Massive Open 
Online Course (MOOC) to design teaching and learning that 
will align with student interest.  

 
Types of Machine Learning Algorithms: 
 
There are 5 types of machine learning algorithms that 

this research uses: k-Nearest Neighbors, Gradient Boosting 
Trees, Support Vector Machines, and Logistic Regression. 
The results of the research found that the ability of the 
instructor to contribute to the student's desire is a key factor 
to participate in the class. And the results of using machine 
Learning model showed that Gradient Boosting Trees 
produces the best accuracy [51].  

There is a research report that evaluates the performance 
of schools and students, 9 countries, using the Program for 
International Student Assessment (PISA) test. This research 
has developed and applied machine learning to analyze the 
factors of PISA 2015 student scores in nine countries, 
including Australia, Canada, France, Germany, Italy, Japan, 
Spain, United Kingdom, and the United States. This 
research uses tree-based methods complement linear 
regression models to analyze the factors. The results found 
that the variables used, such as Socio-economic index, 
anxiety, motivation, gender is not found to be directly 
related to student success. And in this research, in terms of 
machine learning, is used to make the relevant factors more 
clear [52]. 
 
 

C. Machine Learning Applications in Industry 
 

In manufacturing, the use of machine learning in the 
industry to play a role. SVM is one of the methods used in 
ML.  The SVM method is used in research on the 
forecasting of electricity consumption in oil plants. This 
research studies the paper industry. Eucalyptus is also a raw 
material for paper production, especially eucalyptus 
globulus (Blue gum). Eucalyptus globulus gives the highest 
yield and the best pulp quality in pulp production. The 
purpose of this research is to use advanced statistical 
learning techniques to determine the amount of the inside-
bark volume associated with standing E. globulus trees 
destined for pulp manufacture. This research selected 
support vector machines (SVM) and multilayer perceptron 
(MLP) to create a non-linear model. The data for this study 
were age, height, outside-bark volume 42 trees for E. 
globulus. The results of the experiment showed that the best 
model for estimating the internal volume of the system was 
the SVM [53].  

ML tools are also used to predict machinery in factories, 
such as predicting mechanical wear in a smartphone factory 
to compare the values that give the most accurate by using 
ML 3 algorithm i.e. RF, SVM, feed-forward 
backpropagation.  In the research, RF values are the most 
accurate [54]. Developing methods to improve the 
forecasting efficiency of the model is also found in many 
researches.  

 
Neural Network with Decision Trees: 
 
The following researches have used the Neural Network 

in conjunction with Decision Tree. This research has studied 
the use of ANN, DT (C4.5), and Neural Decision Tree, 
which provides training data as input to the Neural Network 
and output assent to decision tree for create the model.  By 
using three methods to create a model for petroleum 
production prediction and compare to find the best model. 
Using data from the Saskatchewan industry and resources, 
Canada, which is the dataset on oil production consists of 
320 data records. The results of the research showed that the 
accuracy of the classification of both Neural Decision Tree 
and Decision tree (C4.5) methods is lower than the ANN 
method. The researchers commented that the accuracy of the 
Neural Decision Tree predicted at low may occur from data 
not covering enough problems [55]. Electric energy is an 
important energy for human life. When the population 
increases, energy consumption will also increase.  

Several research studies have used various methods to 
predict future resource usage. We give examples of research 
that studies the use of electricity in Turkey and uses 
machine learning to predict electricity usage. Using monthly 
electricity usage data from the Electricity Generation 
Company of Turkey from 1970 to 2011. This research has 
chosen a tool for prediction using ANN and Support Vector 
Regression, also known as SVM for regression, to develop 
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the best model for predicting electricity consumption by 
2010 and 2011. The study found that in the future, Turkey 
will have more electricity. Therefore, Turkey is an ideal 
country to invest in energy. As for the results used in the 
prediction, it was found that the Support Vector Regression 
model was better predicted than the ANN model [56].  

 
Crude Oil Price Prediction: 
 
Oil is an important part of the global economy. This 

research, therefore, studied new methods for crude oil price 
prediction by using a new SVM-based method for time 
series forecasting for crude oil price prediction. This 
research studies the monthly spot prices of West Texas 
Intermediate (WTI) crude oil from January 1970 to 
December 2003. In this research using root mean square 
error to evaluate the prediction performance. The study 
found that support vector machines can perform very well 
on time series forecasting. The RMSE value of SVM is 
2.1921 which is less than the Back Propagation Neural 
Network (BPNN) and Auto Regressive Integrated Moving 
Average (ARIMA) [57]. 
 
D. Machine Learning Applications in Agriculture 
 

There are many factors in agriculture. For example, the 
higher population, the expanding urban community, 
resulting in reduced cultivation areas. Including the demand 
for agricultural products to convert to higher energy making 
traditional agriculture even more productive to meet the 
needs, In addition, many agricultural products have been 
lost since harvesting. This research has studied the 
harvesting of 7 types of crops, which includes rice, wheat, 
corn, soybean, peanuts, rapeseed, potato, all 31 regions in 
China. Research objectives for analyzing the grain loss in 
the harvest and using logistic regression to create models for 
prediction. This research divides the data into two parts, the 
first 60% for the training dataset and 40% for testing dataset. 
The results showed that Logistic regression provided the 
accuracy of the model for prediction was 86.25%. And this 
research using the stochastic gradient descent method to 
optimizes the structure parameters of the logistic regression 
model. It was found that the predictions of grain harvest loss 
were as high as 92.53%. And the results of the model show 
that the different harvest time, mode of transportation, 
threshing way on grain harvesting losses caused by the 
smaller, better small harvesting loss [58]. In this research, 
there is a development of learning models using 
convolutional neural networks which evolved from 
traditional neural networks. The purpose of this research is 
to especially recognize images for identifying plant diseases 
through simple leaf images of healthy or diseased plants. 
The data used for the study were 87,848 photographs of 
leaves of healthy and infected plants were used for training 
and testing. The most successful model of this research is 
the VGG convolutional neural networks model, with a 

success rate of 99.53% from the efficiency of the neural 
network [59].  

 
Separation of Weeds from Sugar Beets: 
 
Next research, the main objective of this research is to 

evaluate the accuracy of SVM and ANN to separate weeds 
and sugar beets according to the shape properties obtained 
from image data. The image data that is used to study is the 
digital image used in this project, made from the sugar beet 
farm of Shiraz University, based on the shape of the plant 
for weed detection. The results showed that the accuracy of 
ANN classification was 92.92%, which accurately classified 
weeds 92.50%. While the accuracy is higher when using 
SVM as a classification with an overall accuracy of 95%, 
with 93.33% accurate weed classification, which provides 
higher classification accuracy than ANN [60].  

Another problem encountered is the condition of the 
changing world that affects crop harvesting. We find 
research that studies this field. By research selected in the 
areas of Illinois, Indiana, Iowa, Kentucky, Michigan, 
Minnesota, Ohio, and Wisconsin. The purpose of this work 
was to develop a novel approach for augmenting deep neural 
networks, which term semiparametric neural networks 
(SNNs). The study found that machine learning helps in 
forecasting and summarizing the effects of climate change 
on agriculture. And forecasting for simulating future 
weather conditions found that the weather affects less harsh 
harvest than expected [61]. Soil pollution also affects 
agriculture as well. The heavy metal is the main cause of 
soil contamination. Pollution in the soil affects plants, 
making plants grow slowly, fewer plants and dying.  

 
Composting from Sewage Sludge: 
 
There is a work that studies about predicting the effects 

of composting from sewage sludge under various 
circumstances and predicting soil and plant pollution, 
including pollution and quality of grain. This research has 
created various regression models to predict important 
variables for soil fertility and accumulation of heavy metals 
in soil, roots, and grains. This research shows that Decision 
trees are tools that provide highly accurate results and are 
easy to interpret, helping to easily see the processes that 
occur over many years of plants and soil. By the forecasting 
model giving the correlation coefficients of the regression 
tree for the prediction between 0.7343 and 0.9749 [62]. 
 
E. Machine Learning Applications in Environment Studies 
 

The rapid increase of the population affects many 
aspects. In the environment, it is affected by pollution in the 
air. Particulate Matter with aerodynamic diameter ≤ 2.5 μm) 
or called PM2.5 can penetrate into the gas exchange area of 
the circulatory system. In China, PM2.5 is classified as a 
risk factor that causes death. And related to respiratory and 
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cancer. Research has been conducted on the use of random 
forests to predict PM2.5 concentrations in China. The 
objective is to compare the efficiency of random forests 
model with two traditional regression models (Generalized 
Additive Model and Non-Linear Exposure-Lag-Response 
Model). The results showed that the random forest predicted 
PM2.5 concentrations better than the generalized additive 
model and non-linear exposure-lag response model. This 
research may help in assessing the effects of air pollution on 
humans in the future [63]. This research studies about 
PM2.5, but it has a different purpose than previous research. 
The goal of this research is to develop a hybrid model that 
combines weather analysis and wavelet transform to 
improve ANN accuracy. And the goal is to predict the daily 
average concentration of PM2.5 in the next two days. The 
results of the use of a hybrid model to improve the accuracy 
of ANN found that the root means squared error of the 
hybrid model can be reduced by about 40%. When PM2.5 
exceeds the specified threshold, the results showed that the 
hybrid model could reach 90% of the average dust detection 
[64]. The fine dust, also known as PM2.5, has been 
recognized as important air pollution that influences the 
health risks of the population. In this study, the efficiency of 
multiple linear regression algorithms, Bayesian Regularized 
Neural Networks, and Vector Support with Radial Basis 
Function Kernel, Least Absolute Shrinkage and Selection 
Operator, Multivariate Adaptive Regression Splines, 
Random forest, eXtreme Gradient Boosting, and Cubist.) 
This research studies data from remote sensing dataset 
system in British Columbia, Canada, to predict ground-level 
PM2.5concentrations. Based on the Cubist study, random 
forests and eXtreme Gradient Boosting are algorithms that 
perform better than other algorithms. And the most effective 
model is Cubist [65].  

 
Air Pollution and Airborne Contaminants: 
 
Hazardous air pollution or airborne contaminants means 

any substances that may cause additional deaths or serious 
illnesses or that may cause current or potentially harmful to 
human health. This research aims to create a regression 
model of air quality using Support Vector Regression (SVR) 
in Avilés, Spain. The data that this research has studied are 
nitrogen oxides (NOx), carbon monoxide (CO), sulfur 
dioxide (SO2), ozone (O3) and dust (PM10) for the years 
2006–2008. The study found that using SVM using the PUK 
function to create models results in the best predictions for 
the air quality’s problem. The benefits of this research may 
be to use the results of predictions to deal with and solve 
problems related to air pollution in the future [66]. 
Wastewater is water used in households and industries 
without treatment. Excessive wastewater results in 
worsening water quality and eventually becoming polluted. 
Wastewater that is waiting to enter the waste treatment 
process can cause a high concentration of total nitrogen, 
which will affect the quality of the water.  

High Concentration of Total Nitrogen: 
 
There is research that studies the high concentration of 

total nitrogen. The objective of this research is to create a 
learning model of two types of machines: artificial neural 
networks (ANNs) and support vector machines (SVMs) to 
predict the concentration of total nitrogen at the 1day period 
from a wastewater treatment plant in Ulsan, South Korea. 
The results showed that both tools can be used to create both 
models well, but SVM provides more accurate predictions 
than ANN, while the sensitivity of ANN shows that the 
model has good results of wastewater treatment [67]. 
Wastewater treatment has many methods such as Grease 
Trap, Stabilization Pond, Aerated Lagoon, etc. The cost of 
wastewater treatment will vary. There are researches that 
use machine learning to find the cost of wastewater 
treatment. This research presents a new method which is the 
basis of Machine Learning. To develop to be more effective 
with more complex information. And the goal of this 
research is to create a model to generate high-performing 
energy cost models for wastewater treatment plants by using 
machine learning. The data used in the study are 317 
wastewater treatment plants in northwestern Europe. The 
results of this research using NN and RF to predict that the 
pollution load greatly contributes to the cost of energy and 
the cost of energy has a negligible impact on the cost of 
wastewater treatment. In the use of Machine Learning in this 
research, it was found that the newly developed method is 
the Machine Learning and Computation Modeling (MLMC) 
which gives better results than traditional techniques and 
provides better performance than relevant research [68]. 
 
F. Machine Learning Applications with Business: 
 

In business, machine learning can be applied to evaluate 
or forecast sales. It may help companies reduce production 
costs [69]. Companies can find ways to increase sales by 
using machine learning to find the most relevant factors. By 
studying researches using machine learning application, we 
found interesting research. Currently, there are many users 
of the bank. Machine learning is taking part in this research. 
This research aims to extract interesting information from 
the database. Interesting data could increase the profitability 
of the organization by using an artificial neural network 
algorithm and using R which is software for data processing. 
The data is divided into two sets. First, the set has two types 
of credits like good and bad. Second, the set has two types 
of customers like active. There is a total of 12 inputs. The 
results of the study showed that the validity of the first 
dataset was 72% and 98% of the second dataset. [70].  

 
Banks: 
 
Another interesting research studies about banks. This 

research studies data from customer data from Chinese 
commercial bank, which has 50,000 records. This research 
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has taken data through data processing such as missing data. 
From data processing, there are 46,406 records for 
prediction. In this research, SVM and Logistic Regression 
algorithms are used to predict models. The results of the 
research found that SVM provides better logistic regression 
with accuracy as 98.95% [71]. There is a research report that 
uses 14 million records to study. Information that is studied 
is information about banking customer's behavior from 
Santander Bank This research divides data into 2 sets, with 
13 million as data for training and 1 million for testing. By 
using two methods of machine learning, NB and SVM. The 
result fount that NB is more efficient than SVM. By NB 
giving precision, recall, f-measure to 4%, 49%, and 7.3% 
respectively. While SVM gives precision, recall, f-measure 
to 0.18%, 10%, 0.3% respectively [72].  

Predictive Models: 

For using Machine Learning to create predictive models. 
Some research uses more than one forecasting model to find 
the best model. This research has created a binary classifiers 
model using the machine and deep learning for the 
predicting loan default probability for model comparisons. 
This research has created 7 models, including 4 logistic 
regression models, The random forest model, 4 gradient 
boosting model and deep learning models. The criteria used 
to measure the performance of models are AUC and RMSE. 
The study found that the random forest model, the gradient 
boosting model, gave a high AUC value, but the gradient 
boosting model was the model that gave the highest AUC 
and lowest RMSE than 6 models [73]. Machine Learning is 
suitable for solving big data problems. At present, there are 
a number of people who are interested in insurance, which 
makes the insurance business a greater number of 
customers. The use of information to machine learning is 
another method that is often used. This research applied 
Random Forest Regression to forecast customer 
profitability. The objective is to compare the efficiency of 
the Random Forest (RF) with other methods (Linear 
Regression (LR), Decision tree (DT), Support Vector 
Machine (SVM) and Generalized Boosting Model (GBM)). 
The information used in the study will be considered. 
Region, age, insurance status, gender, and customer source 
Is the most important factor in predicting the profits of 
insurance companies The results of the RF model 
comparison with other models found that RF gave the least 
RMSE value of 653.27 and Linear Regression, giving the 
highest RMSE value of 3122.39, while considering the R-
squares, RF is the highest value. 99.01% and minimal, 
Linear Regression is 77.56% [74].  

 

 

 

FOREX Trading: 

There is a research article that brings Machine Learning 
Algorithms to compare to find the best model, such as 
trading through a simulation set of trading in the FOREX 
market. The research is conducted using 6 machine learning 
algorithms to find a model that shows the highest trading 
profits [75].  In the sales business, There is research on 
employees who make good sales, will be analyzed to the 
character and various factors. Such analysis will be used to 
apply for jobs in order to find people with similar 
characteristics with employees who perform well. The 
purpose of this research is to study about selecting 
employees to improve sales efficiency by using Machine 
Learning. Machine Learning Algorithm used in research 
includes Support vector machines, Decision trees, Logistic 
regression, Linear Discriminant Analysis, Quadratic 
Discriminant Analysis. The results of the study showed that 
the support vector machines approach was able to develop 
the accuracy of more than 10% and give the highest 
accuracy at 82.61%. In addition, the Support vector 
machines use only three out of ten features include 
agreeableness, openness to experience and sociability [76].  

Finance: 

This research is about finance. This research uses 
machine learning techniques to sample credit card data at 
large account levels and compare models for predicting 
bank risk with 3 methods of machine learning, including 
Decision Tree, Random Forest, Logistic Regression. The 
data used in the study is that consumer data from the United 
States large credit bureau, which includes more than 500 
million individual account records, was recorded over a 
period of 6 years. For creating a forecast model to separate 
the accounts into two categories: bad account and good 
account. The results of the study of machine learning 
showed that decision trees and random forests gave better 
results than logistic regression. And logistic regression 
incorrectly predicts the delay of payment of credit card fees 
[77]. Housing appraisal is one of the most important trading 
decisions that affect national real estate policies. This study 
uses machine learning algorithms as a research method to 
develop a home price prediction model and improve the 
accuracy of predictions more efficiently. The data used in 
this research is the residence of 5359 townhouses in Fairfax 
County, Virginia, collected by the Multiple Listing Service. 
Results in terms of forecasting with Machine Learning 
Algorithm found that RIPPER's performance is better than 
C4.5, Naïve Bayesian and AdaBoost. The RIPPER model is 
most effective in predicting house prices in Fairfax County, 
Virginia. Therefore, this study shows that the use of 
Machine Learning in forecasting is accurate and reliable 
[78]. The machine learning applications survey as shown in 
Table IV-1 to IV-4. 
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TABLE IV-1. SURVEY RESEARCH ON MACHINE LEARNING APPLICATIONS 

 
 

Author Year Paper
Machine Learning 

Algorithms
Size of data Evaluation Best Algorithm Software

Ahmed et.al 2013

Using Three Machine 
Learning Techniques 
for Predicting Breast 
Cancer Recurrence

C4.5,ANN,SVM 1189 95.7 SVM Weka

Cirkovic et.al. 2015

Prediction models for 
estimation of survival 
rate and relapse for 

breast cancer patients

Naïve Bayes, 
DT,SVM,logistic 
regression,ANN

- 83.6, 96.67 ANN, DT Weka

Asri et.al. 2016

Using Machine 
Learning Algorithms 
for Breast Cancer 

Risk Prediction and 
Diagnosis

 (SVM), Decision
Tree (C4.5), Naive 
Bayes  and (k-NN)

699 97.13 SVM Weka

Rau et.al. 2016

Development of a 
web-based liver 
cancer prediction 
model for type II 

diabetes patients by 
using an ANN

ANN, Logistic 
Regression

2060 87.3 ANN Weka and  Statistica

Montazeri et.al. 2016

Machine learning 
models in breast 

cancer
survival prediction

NB , Trees Random 
Forest, 1-Nearest 

Neighbor, AdaBoost, 
SVM, RBF Network 

(RBFN), and 
Multilayer Perceptron 

(MLP)

900 96
Trees Random 

Forest,
Weka

Amirah et.al 2015

A Review on 
Predicting Student’s 
Performance using 

Data Mining 
Techniques

Decision tree, 
Artificial Neural 

Networks, Naive 
Bayes, K-Nearest 

Neighbor and 
Support Vector 

Machine.

- 98 Neural Network -

Aly et.al 2013
Automated Student 

Advisory using 
Machine Learning

Decision tree(C4.5), 
k-Means Clustering

- 98.028 Decision tree (C4.5) -

Sara et.al 2018

Student and school 
performance across 
countries: A machine 

learning approach

Multilevel Regression 
Trees

- - - -

Jae et.al 2015

High-School Dropout 
Prediction Using 

Machine
Learning: A Danish 
Large-scale Study

Random forest, 
CART, SVM, Naive 

Bayes
72,598 93.5 Random Forest Weka

Erkan et.al 2019

Dropout early 
warning systems for 
high school students 

using machine
learning

Random Forests 165,715 95 Random Forest R programming
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TABLE IV-2. SURVEY RESEARCH ON MACHINE LEARNING APPLICATIONS 

 

Author Year Paper
Machine Learning 

Algorithms
Size of data Evaluation Best Algorithm Software

Khe et.al. 2012

Identifying At-Risk Students 
Using Machine Learning 

Techniques: A Case Study with 
Information System(IS) 100

K-Star, Naïve Bayes and 
Decision Tree (C4.5)

625 82% K-star (K*) -

Chiara et.al 2018

Understanding Student 
Engagement in Large-Scale 

Open Online Courses: A 
Machine Learning Facilitated 

Analysis of Student’s Reflections 
in 18 Highly Rated Massive 

Open Online Courses

k-Nearest Neighbors, 
Gradient Boosting Trees, 

Support Vector Machines, 
Logistic Regression, and 

Naïve Bayesian

24,612 -
Gradient 

Boosting Trees 
Python 

programming

Chan et.al. 2013

Application of the Neural 
Decision Tree approach for 

prediction of petroleum 
production

Artificial Neural Network 
(ANN), Decision Tree

320 76.25
Artificial Neural 

Network
Waka

Gamze et.al 2012

Forecasting Electricity 
Consumption with Neural 

Networks and Support Vector 
Regression

Artificial Neural Networks
and Support Vector 

Regression
504 -

Support Vector 
Regression

-

Nieto et.al. 2012

Support vector machines and 
neural networks used to evaluate 

paper
manufactured using Eucalyptus 

globulus

support vector machines 
(SVM) and multilayer

perceptron (MLP)
142

R-Squared is 
97.26%

Support Vector 
Machines

PetkoviC et.al. 2009

Electrical Energy Consumption 
Forecasting in Oil Refining

Industry Using Support Vector 
Machines and Particle Swarm

Optimization

Support Vector Machines 
(SVMs) and Particle Swarm 

Optimization (PSO)
- -

Support Vector 
Machines

-

Xie et.al. 2006
A New Method for Crude Oil 
Price Forecasting Based on 
Support Vector Machines

Support Vector Machines 408 -
Support Vector 

Machines
-

Wu et.al. 2017

A Comparative Study on
Machine Learning Algorithms
for Smart Manufacturing: Tool

Wear Prediction Using
Random Forests

ANN, SVM for regreesion, 
RFs

- - Random Forests -
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TABLE IV-3. SURVEY RESEARCH ON MACHINE LEARNING APPLICATIONS 

 
 
 

Author Year Paper
Machine Learning 

Algorithms
Size of data Evaluation Best Algorithm Software

Huang et.al 2017
Analysis of the grain loss in 
harvest based on logistic 

regression
Logistic Regrssion 5400 86.25%

Logistic 
Regrssion

-

Ferentinos et.al 2018
Deep learning models for plant 
disease detection and diagnosis

Convolutional Neural 
Networks (CNNs)

87,848 99.53
Convolutional 

Neural Networks 
(CNNs)

-

Bakhshipour et.al. 2018

Evaluation of support vector 
machine and artificial neural 

networks in weed
detection using shape features

SVM,ANN 600 92.92 ANN -

Crane et.al 2018

Machine learning methods for 
crop yield prediction and climate 

change impact assessment in 
agriculture

Semiparametric Neural 
Networks

- -
Semiparametric 

Neural 
Networks

R programming

Perex et.al 2017

Decision Trees for the prediction 
of environmental and agronomic 

effects
of the use of Compost of 

Sewage Slugde

Decision Tree - 97.49 Decision Tree Weka

Chen et.al. 2018

A machine learning method to 
estimate PM2.5 concentrations 

across
China with remote sensing, 
meteorological and land use 

information

 Random Forests - 36-90  Random Forests R programming

Feng et.al 2015

Artificial neural networks 
forecasting of PM2.5 pollution 

using air mass
trajectory based geographic 

model and wavelet 
transformation

Artificial Neural Network 
(ANN)

- -
Artificial Neural 

Network (ANN)
-

Xu et.al. 2018

Evaluation of machine learning 
techniques with multiple remote 
sensing datasets in estimating 

monthly concentrations of 
ground-level PM2.5

multiple linear regression, 
Bayesian Regularized Neural 
Networks, Support Vector
Machines with Radial Basis 

Function Kernel, Least 
Absolute Shrinkage and 

Selection Operator, 
Multivariate Adaptive 

Regression Splines, Random 
forest, eXtreme Gradient 

Boosting, and Cubist.

- - Cubist -
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TABLE IV-4. SURVEY RESEARCH ON MACHINE LEARNING APPLICATIONS 

 
 
 

Author Year Paper
Machine Learning 

Algorithms
Size of data Evaluation Best Algorithm Software

Suarez et.al 2011

Application of an SVM-based 
regression model to the air 

quality study at local scale in the 
Avilés urban area (Spain)

Support Vector Regression 36 smonth -
Support Vector 

Regression
-

Guo et.al 2018
Machine learning for energy cost 

modelling in wastewater 
treatment plants

Random Forest, Neural 
Network,  Machine 

Learning and Computation 
Modeling (MLMC) 

- - MLMC R programming

Torregrossa et.al 2015

Prediction of effluent 
concentration in a wastewater 
treatment plant using machine 

learning models

Support Vector Machine, 
Artificial Neural Network 

- -
Artificial Neural 

Network 
-

Addo et.al 2018
Credit Risk Analysis Using 

Machine and Deep
Learning Models

Elastic Net (extension from 
linear regrssion), Random 

Forest, Deep Learning, The 
Gradient Boosting

117,019 -
The Gradient 

Boosting
R programming

Fang et.al. 2016
Customer profitability forecasting 
using Big Data analytics: A case 
study of the insurance industry

Linear Regression, Decision 
Tree, SVM ,generalized 

boosted model, RF
- 99.01 Random Forest -

Gerlein et.al 2016

Evaluating machine learning 
classification for

financial trading: an empirical 
approach

The naïve Bayes , The K*, 
Decision Tree (C4.5), 
Logistic Model Tree

7,701 52.84
 Logistic Model 

Tree
Weka

Delgado et.al 2011
Improving sale performance 

prediction using support vector 
machines

Support vector machines, 
Decision trees, Logistic 

regression, Linear 
Discriminant Analysis, 
Quadratic Discriminant 

Analysis

- 82.61
Support vector 

machines
-

Butaru et.al 2016
Risk and risk management in the 

credit card industry
Decision Tree, Random 

Forest, Logistic Regression
500 million -

Decision Tree, 
Random Forest

Weka

Park et.al 2015

Using machine learning 
algorithms for housing price 

prediction:
The case of Fairfax County, 

Virginia housing data

C4.5, RIPPER (Repeated 
Incremental Pruning
to Produce Error 

Reduction), Naïve Bayesian, 
and AdaBoost (Adaptive 

Boosting) 

5,359 99.75 RIPPER Weka



JIRAPORN CHAROENPONG et al: A REVIEW OF MACHINE LEARNING: COMPARISON ALGORITHMS FOR . .  
 

DOI 10.5013/IJSSST.a.20.04.08                                            8.15                              ISSN: 1473-804x online, 1473-8031 print 

IV. DISCUSSION AND CONCLUSION 
 

Based on the research study on the use of MLAs, each 
research has chosen a different algorithm. We have 
summarized the similarities and differences of the research 
studied in this review, as shown in Table 5. 

 
TABLE V. THE SIMILARITIES AND DIFFERENCES OF MACHINE 

LEARNING 

Similarities Differences 

Big Data Algorithm and Validation 

The research shows that the 
data is large. The ML can 
handle large data. So, the 

problem with ML is usually 
applied to big data.  

From the research study, we 
found that the Algorithm and 

validation are selected based on 
the suitability of the 

information. 

Evaluation model Attributes, Parameters 

The research is often used 
to evaluate the efficiency of 
the model with a confusion 
matrix. The model chosen is 
the most accurate accuracy. 

Data that has too many 
attributes or parameters will 

affect the model. Each 
algorithm gives different 

results. 

 

Table V describes the similarity in research that the use 
of machine learning for applications is often applied to Big 
Data. Because machine learning can deal with the problems 
that occur in Big Data, whether it is dealing with noise 
problems in data such as missing data etc. Another 
similarity is the evaluation of the model. Most researches 
often choose to use a confusion matrix for evaluating the 
performance of the model because the confusion matrix has 
simple steps. And the results are easy to understand. From 
the study, it is found that the algorithms selected for each 
research use different methods, which is based on the most 
accurate. The method that provides the most accurate is 
often selected for use in that research. For some data, there 
are many attributes. Some methods of machine learning will 
cut the least important attribute. This means that if we use 
the same data but different methods. The result may be 
given the number of attributes or parameters unequal. 

Algorithms in many research use information in a variety 
of ways to find the most accurate models. The study found 
that most research uses the SVM algorithm because it is 
easy to use and durable to noise. And DT because it is easy 
to use, and the results can be easily understood. Both 
algorithms provide higher accuracy than other algorithms. 
The software used in this research is WEKA. It popular 
because it is easy to use, and the results of the model are 
easy to understand for the user. 

This review is a survey of research on the application of 
MLAs. The number and type of information could affect the 
accuracy in prediction. By using software to help model 
Machine Learning can save time. Certain software also 
allows users to develop models of models. Therefore, the 

using of many algorithms in software to check accuracy is 
important because it will help compare how to know the 
appropriate algorithm with the data. 
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