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Abstract 
There are many applications to machine learning, but one of the significant applications of machine learning 
is classification. Classification algorithms is the problem of identifying which of a set of categories a new 
observation belongs. There are various algorithms for training classifiers, some of the most popular ones are 
Perceptron, Naive Bayes, Decision Tree, Logistic Regression, K-Nearest Neighbor, Artificial Neural 
Networks/Deep Learning, and Support Vector Machine. Each of these has its own advantages and 
disadvantages. This brings up the question of which algorithm is more optimal for the particular problem 
one is trying to solve. Support-vector machines are supervised learning models with related learning 
algorithms that use a linear classifier to categorize data into two classes. An Artificial Neural Network is a 
mathematical model that mimic the structure and functionalities of biological neural networks. When 
classification algorithms fail, they give false results. False positives can lead to cases were patients receive 
medications they do not need, sometimes with risky side effects, while False Negatives can lead to an even 
larger threat like letting terrorists through a country’s border. Hence, this research is aimed at reducing 
these errors by finding the optimum machine learning algorithm among Support Vector Machine and 
Artificial Neural Network for sentiment analysis problems based on a twitter data. Two experiments were 
conducted. The result of the experiments shown that Artificial Intelligence Algorithm is more optimum than 
Support Vector Machine. 
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Introduction 
There are several applications of Machine Learning (ML). Classification is one of the significant 
machine learning application. Machine learning classifiers are mostly referred to as ‘Classifiers’. 
Classification belongs to the category of supervised learning where the class is also provided with 
the input data. However, there are other forms of machine learning which belong to the 
unsupervised category. In unsupervised machine learning the correct output is not known as the 
machine learning Algorithm. There has to be ways in which items could be correlated and 
mapped to the correct classes.  Classification is the problem of identifying to which a set of 
categories (sub-populations) a new opinion belongs (Zekić-Sušac et al., 2016).  A classifier utilizes 
some training data to understand how a given input variable is related to a particular class. When 
a classifier is trained accurately, it can be used to correctly determine the class of an item.  
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There are many other applications of classification in domains, such applications include loan 
approval, medical diagnosis, threat detection and so on. Every day, computer scientists and 
researchers come up with intense ways to use these Machine learning techniques. Sentiment 
analysis has to do with text classification. Text classification is the process of computationally 
sorting and categorizing opinions conveyed in a piece of text, to show the writers attitude towards 
a particular topic, product, and so on, is positive, negative, or neutral(Niloy & Navid, 2018). 
Among the most popular algorithms used for training classifiers are Perceptron, Naive Bayes, 
Decision Tree, Logistic Regression, K-Nearest Neighbor, Artificial Neural Networks/Deep 
Learning, and Support Vector Machine (Zheng,2017). Each of these algorithms has its own pros 
and cons and there is no one best algorithm among them for every use-case, this brings up the 
question of which algorithm is more optimal for the particular problem one is trying to 
solve(Balogun et al., 2018;Coleman et al., 2018). 
 
Literature investigation had shown the effort of researchers on twitter sentiment analysis for 
instance Cambero (2016) made a comparative study of twitter sentiment analysis methods for live 
applications using python and created a web service to integrate it with “marketerpro”. Hasan et 
al.(2018) worked on machine learning based sentiment analysis for twitter account made a 
comparison of techniques of sentiment analysis in the analysis of political views by applying 
supervised–machine–learning algorithms such as Naïve Bayes and support vector machine. 
Alsaeedi and Khan (2019) made a sentiment analysis techniques of twitter data science 
considering voice opinion with regard to daily issues on twitter. Agarwal et al. (2011)worked on 
sentiment analysis of twitter data, the popularity features are explored and also the procedure of a 
tree kernel to hinder the need for tedious feature engineering. To the best of our knowledge no 
researcher had done comparative analysis between support vector machine and artificial neural 
network with respect to comment classification. 
 
This work is an attempt to find out which Machine Learning classifier or algorithms works best for 
sentiment analysis among support vector machine and artificial neural network comment 
classification. 
 
Comment Classification Algorithms 
There are mainly four categories of classification algorithms. These categories include tree-based, 
probability-based (e.g., Naive Bayes), rule-based, and association-based (Naruchitparames et al., 
2011; Mechulam et al., 2019; Zhongguo et al., 2017).Generally, there are two main types of 
classification problems which are binary classification and multi-class classification. Example of 
binary classification include email spam detection. Spam emails are mapped to 1 while non spam 
emails are mapped to 0, while example of multi-class classification is handwritten character 
recognition where classes goes from 0 to 9(Wang et al.,2018; Noor et al.,2020). Figure 1 is the 
classification of comment classification algorithms (Zhongguo et al., 2017). 
 

 
Figure. 1 Classification Algorithms 
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i. Decision tree classifiers: The basic building block of all decision tree-based classifiers is a 
decision tree. In ML terminology, they are ensemble methods that build strong learner out of 
weak learners. In practice, usually decision tree has some uncertainties although it is a very 
good classification approach. Literature has shown that both random forest and boosted trees 
can provide good result without feature engineering (Narkhede, 2018; Han et al.,2020; 
Brownlee, 2014).  
ii. Probabilistic classifier: This classifier, can visualize, specify a thought of an input, a 
probability distribution over a set of classes, relatively than only outputting the most likely 
class that the opinion should belong to. Probabilistic classifiers provide useful classifications 
on its own or when combining classifiers into ensembles(Proudfoot, 2014; Hutto, Clayton & 
Gilbert, 2014; Kaur & Oberai, 2014; Jiang ,Cai& Wang2010). 
iii. Rule-based classifier: This category of classifiers uses rules that manage the classification. 
Rule-based classifiers are of two types mutually exclusive rules and exhaustive rules. In 
mutually exclusive rules classifiers contain mutually exclusive rules, that is to say if the rules 
are independent of each other while (Hutto, Clayton, &Gilbert, 2014; Wibowo et al.,2019) 
exhaustive rules classifiers can account for every possible combination of attributes values. 
Each record is enclosed by at least one rule. These rules can be easy. However, rules that are so 
simple may not be considered as mutually exclusive because a record may trigger more than 
one rule(Li et al, 2018; Liu et al., 2014). 
iv. Associative classifier: is a form of supervise learning model which uses association rules to 
assign an objective value. The model is generated by an association classifier, wherever the 
consequence corresponds to the class label. Whenever the record matches some criteria, and 
then labeled consequently to the class on the right side of the rule (Korkmaz et al., 2012). Table 
1 is the table of related literatures. 
 

Table 1 RELATED WORK  
SN TITLE REFERENCES  
1 A sentiment analysis experiments on the 

Lithuanian Internet comment dataset 
using traditional machine learning and 
deep learning. 

(Kapočiūtė-Dzikienė et al., 2019) 

2 Building dynamic lexicons for sentiment 
analysis 

(Mechulam et al.,2019) 

3 Machine health monitoring using local 
feature-based gated recurrent unit 
networks 

(Zhao et al., 2017) 

4 A comparative study of twitter sentiment 
analysis methods for live applications 
using python 

(Cambero, 2016) 

 
Kapočiūtė-Dzikienė et al.(2019) performed a sentiment analysis experiments on the Lithuanian 
Internet comment dataset using traditional machine learning and deep learning. The researchers 
found in their experiment that Long Short Time Memory (LSTM) method underperformed the 
baseline but the best result gotten was demonstrated by the Naïve Bayes Multinomial method. 
However, Traditional machine learning approaches were superior when compared to the deep 
learning methods; but deep learning demonstrated good results when applied on the small 
datasets. During this research, they failed to reduce the gap between traditional and deep learning 
approaches, by modifying the parameters of the deep learning approaches and by collecting and 
preparing more training data.  
 
Balogun et al. (2019)present a comparative analysis of the performance of Naïve Bayes, K-Nearest 
Neighbor and Support Vector Machine in sentiment analysis measuring their performances. Two 
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large text datasets describing the opinions of customers were collected from Tweeter. The study 
showed that Naïve Bayes has shown dominance performance in all the datasets. However, the 
study failed to employ any optimization techniques to improve the performance of the deep 
learning algorithms that were analyzed. Mechulam et al. (2019)identified that most of these 
lexicons do not consider that a word can express different sentiments in different predication 
domains, introducing errors in the sentiment inference.  
 
A model was proposed based on a context-graph which can be used for building domain specific 
sentiment lexicons using word’s local context. The model was found to obtain better results than 
the general lexicon. Fentaw and Kim (2019) took another approach, they investigated the newly 
introduced capsule networks (CapsNets), and there is significant performance gains on image 
analysis more than CNNs, for sentence classification or sentiment analysis in some cases. The 
CapsNet model can be a better substitute of models based on CNNs and RNNs used in sentence 
classification. In their attempt to improve sentiment analysis.Li et al.(2018)developed a 
bidirectional gated recurrent unit neural network model (BiGRULA) for sentiment analysis by 
combining a topic model (lda2vec) and an attention mechanism. When comparing the BiGRU 
RNN network with other neural networks such as CNN, LSTM, and Hybrid CNN+LSTM, the 
BiGRULA achieved better accuracy over the test dataset than the other three network models. 
Even when compared with support vector machine, Naïve Bayes (NB), and Maximum Entropy 
(ME), which had the best accuracy values among n-gram methods, and with word2vec + LR, 
which performed better, our model still showed the best accuracy value.  
 
In an investigation by Agarwal et al. (2011), it was found that tree kernel and feature based models 
outperform the unigram baseline. For the feature-based approach, feature analysis reveals that the 
most important features are those that combine the prior polarity of words and their parts-of-
speech tags. By using the previous proposed state-of-the-art unigram model as their baseline an 
overall gain of over 4% for two classification tasks was obtained. Cambero(2016) worked on 
comparative study of twitter sentiment analysis methods for live applications using python and 
created a web service to integrate it with marketpro. Goldberg (2016) worked on neural network 
models for natural language processing and was able to survey neural network models from the 
perspective of natural language processing research in an attempt to bring natural language 
researches up to speed with the neural techniques. Zhongguo, Yang, et al, (2017) developed a 
method of recommending a suitable algorithm and its optimum parameters for a given dataset 
and another model was built to predict the optimum parameter for a certain algorithm based on 
knowledge learning from history datasets.  
 
Hasan et al. (2018) made anassessment of machine learning techniques on twitter dataset 
(sentiment analysis of political views) by applying supervised –machine –learning algorithms such 
as Naïve Bayes and support vector machine(support vector machine). Alsaeedi and Khan 
(2019)made a sentiment analysis techniques of twitter datasets using voice opinion with regard to 
daily issues on twitter. Cambero(2016)worked on study of twitter sentiment analysis using 
machine learning algorithms on python. The researchers review some papers regarding research 
in sentiment analysis on twitter, describing the methodologies adopted and models applied along 
with describing a generalized python based approach. 
 
Numerous researchers like Kapočiūtė-Dzikienė et al.(2019); Balogunet al.(2019)and Mechulam et 
al. (2019)have proposed various techniques of shepherding sentiment analysis, and also proposed 
various algorithms to conduct sentiment analysis. But knowing class to which a comment belongs 
will help us to understand better words of the commenter. In this research we will try to find out 
the best algorithm to be used in classifying comment gotten from twitter. 
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Comparison 
Support Vector Machine (SVM) has been presented in the late 1990s and effectively applied to 
many Science and Engineering related fields. It is a supervised learning model with associated 
learning algorithms that basically use a linear classifier to classify data into two categories (Gupta 
et al., 2017; Gholami & Fakhari, 2017).  Furthermore, SVM can also perform a non-linear 
classification using what is called the kernel trick which implicitly maps their inputs into high-
dimensional feature spaces (Wibawa et al., 2019), Example of SVM can be considered using a set 
of training examples, each marked as belonging to one or the other of two categories, an SVM 
training algorithm builds a model that assigns new examples to one category or the other, making 
it a non-probabilistic binary linear classifier (though, platt-scaling exists to use SVM in a 
probabilistic classification setting)(Wibawa et al., 2019; Bediako, 2017). 
 
 
Algorithm:WSV(S,D,K,Ỵ, ʎ) 
Input: S={xi, yi}mi=1, D,K,Ỵ, ʎ 
Output: h(.) 
begin 
         Set V= ʎ.(1/2- Ỵ). 
         Set ϻ=(1-ʎ).(1/2- ʎ). 
                      Select J such that ∑j ЄJD(j) ≤ ϻ, and it has maximum cardinality. 
                      Set S*={xj,yj}j’. 
                      Set D*=DJ’ 
end 
Output the hypothesis h(.)ß-SVk,V(S*,D*) 
Listing 1: Support vector machine Algorithm 
 
Artificial Neural Network (ANN) is a mathematical model that generally tries to mimic the 
structure and functionalities of biological neural networks, the  structure of every ANN is artificial 
neuron (Krenker& Kos, 2011;Coleman et al., 2018).The model is classified into three simple sets of 
rules; the multiplication, summation and activation. At the entry point of each neural network, the 
value is multiplied with individual weight, followed by the sum function that sums all weighted 
inputs and bias. At the exit point, the sum of previously weighted inputs is passing through 
activation function that is also called transfer function(Guo et al., 2018) (Gholami & Fakhari, 2017). 
 
begin 
Objective function f(x),x=(xi…..,xd)T 
Generate an initial population of n host nestsxi(i=1,2,…,n),each nest containing a random solution; 
While(t<MaxGeneration) or (stop criterion); 
           Get a cuckoo randomly by Levy flights; 
           Evaluate its quality/fitness Fi ; 
           Choose a nest among n(say,j)randomly; 
if(Fi>Fj), 
           Replace j by the new solution; 
end 
           A fraction(po) of worse nests is replaced by new random solutions via levy flights; 
Keep the best solutions (or nests with quality solutions); 
rank the solutions and find the current best; 
pass the current best solutions to next generation; 
end while 
return the best nest; 
end 
Listing 2: Artificial Neural Network Algorithm 
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Table 2 are the advantages and the disadvantages of artificial neural network algorithm and 
support vector machine algorithm. 
 
Table 2 Prons and Cons of the Algorithms 

No. Algorithms Advantages Disadvantages 
1. Support vector 

machine (SVM) 
1. Support vector machine are 

very good when we have no 
idea on the 
data(Gholami&Fakhari, 2017). 

2. It works well with even 
unstructured and semi 
structured data (Cambero, 
2016). 

3. The kernel trick is real strength 
of support vector 
machine(Cambero, 2016). 

4. It is not solved for local 
optima. 

5. It scales relatively well to high 
dimension 
data(Gholami&Fakhari, 2017). 

6. Support vector machine 
models have generations in 
practice 

1. Choosing a good kernel function is 
not easy(Gholami&Fakhari, 2017). 

2. Long training time for large 
datasets(Gholami&Fakhari, 2017). 

3. Difficult to understand and interpret 
the final model(Cambero, 2016). 

2. Artificial Neural 
Network 
(ANN) 

1. Storing information on the 
entire network(Krenter et al., 
2011). 

2. Ability to work with 
incomplete knowledge 
(Krenter et al., 2011). 

3. Having fault tolerance 
(Narkhede,2018) 

4. Having a distributed memory 
(Krenter et al., 2011). 

5. Network problem does not 
immediately corrode 
(Narkhede,2018). 

6. Ability to make machine 
learning. 

7. Parallel processing 
capability(Narkhede,2018). 

1. Hardware dependence(Krenter et 
al., 2011). 

2. Unexplained behavior of the 
network(Narkhede,2018) 

3. There is no specific rule for 
determining the structure of 
artificial neural network (Krenter et 
al., 2011). 

4. Difficulty of showing problems to 
the network(Krenter et al., 2011). 

5. The duration of the network is 
unknown (Krenter et al., 2011). 

 
Experimental Design 
In our experiment we conducted empirical evaluation of both artificial neural network and 
support vector machine as used in comment classification. 

A. Dataset 
• We evaluate our proposed recommendation algorithm on the twitter dataset Support 

Vector Machine Algorithm and artificial neural network using Twitter dataset of 1MB 
size. 

B. Experimental Design 
In our experimental design we intend to perform two different experiment. The 

experiments are as follows;  
i. Comment classification algorithm based on Support Vector Machine Algorithm using 

Twitter dataset of 1MB size. 
ii. Comment classification algorithm based on Artificial Neural network using Twitter 

dataset of 1MB size. 
C. Evaluation Metrics 
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Precision, recall, and f-measure are the most popular metrics used in evaluation (Cambero, 2016). 
Precision is a measure of accuracy or correctness and recall is a measure of absoluteness or 
completeness. The formulas are described below. 

 
Precision= !"#$%&'()(*$'

!"#$%&'()(*$'+,-.'$%&'())(*$'
   (1) 

Recall= !"#$	%&'()(*$
!"#$	%&'()(*$+,-.'$	0$1-)(*$

    (2) 

F1= ( 2
"$3-..45+6"$3('(&745

) =2. 6"$3('(&7."$3-..
6"$3('(&7+"$3-..

               (3) 
 

D. Evaluation Strategy 
To validate our approach, we have used 70% of dataset as training set and remaining 30% of 
dataset for testing purpose. We have conducted the experiment with twitter dataset. This process 
was repeated three times and in each time we have selected a different test set from the divided 
parts. 
 
Results and Discussion 
In this section, we present the results of our comparison obtained from our experiment on twitter 
datasets.  
 
Results 
Experimental results are shown in Table 3 and table 4 graphical representation of the result in 
figure 2 below. The performance measured in terms of precision, recall, and F1-Measure. 
 
Result Obtained 
In the normal twitter data support vector machine and artificial neural network has the highest 
precision of 0.97. In the hate-speech dataset support vector machine has the highest precision of 
0.75.  Table 3 contains evaluation result of support vector machine and the previous model used 
by Kapočiūtė-Dzikienė et al.( 2019). 
 
 Table 3 Support Vector machine 

 
Table 4. Artificial Neural Network 
Algorithms Precision Recall F1-score Support 
Normal 0.97 0.98 0.98 8940 
Hate-Speech 0.69 0.65 0.67 649 
Accuracy   0.96 9589 
Macro average 0.83 0.81 0.82 9589 
Weighted average 0.96 0.96 0.96 9589 

Algorithms Precision Recall F1-score Support 

Normal 0.97 0.99 0.98 8940 

Hate-Speech 0.75 0.61 0.67 649 

Macro average 0.86 0.80 0.82 9589 

Weighted average 0.96 0.96 0.96 9589 
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Figure. 2: Comparison result of support vector machine and artificial neural network in comment classification. 
 
In the macro average data support vector machine has the highest precision of 0.86. In the 
weighted average data both support vector machine and artificial neural network has the 
precision of 0.96. In the normal twitter data support vector machine has the highest recall of 0.99. 
In the hate-speech data artificial neural network has the highest recall of 0.65. In the macro 
average data artificial neural network has the highest recall of 0.81. In the weighted average data 
both the algorithms have recall of 0.96. In the normal twitter data both the algorithms have the f1-
score of 0.98. In the hate-speech data support vector machine and artificial neural network has the 
same f1-score of 0.67. In the macro average data both support vector machine and artificial neural 
network have f1-score of 0.82. In the weighted average data both support vector machine and 
artificial neural network have f1-score of 0.96. Artificial neural network is better than support 
vector machine because in the hate-speech data artificial neural network has the highest recall of 
0.65 as well as in the macro average data artificial neural network has the highest recall of 0.81. 
The results were found to be the same in other experiments. Artificial Neural Network is adopted 
as the algorithm used. 
 
Conclusion 
In the normal twitter data Support Vector Machine and Artificial Neural Network has the highest 
precision of 0.97. In the hate-speech data support vector machine has the highest precision of 0.75. 
In the macro average data support vector machine has the highest precision of 0.86. In the 
Weighted average data support vector machine and Artificial Neural Network has the same 
precision of 0.96. In the normal twitter data support vector machine has the highest recall of 0.99. 
In the hate-speech data Artificial Neural Network has the highest recall of 0.65. In the macro 
average data Artificial Neural Network has the highest recall of 0.81. In the Weighted average data 
both the two algorithms have recall of 0.96. In the normal twitter data both the algorithms have 
the F1-Score of 0.98. In the hate-speech data support vector machine and Artificial Neural 
Network have same F1-Score of 0.67. In the macro average data support vector machine and 
Artificial Neural Network F1-Score of 0.82. In the Weighted average data support vector machine 
and Artificial Neural Network have same F1-Score of 0.96.  
 
Future Work 
In the future we will incorporating more algorithms in our comparison among various comment 
classification algorithms, such as Perceptron, Decision Tree, Logistic Regression, and K-Nearest 
Neighbor. 
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