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      Abstract— Today in the world, the rapid and widespread 

adoption of modern technologies has changed the way that we 

can access information from news, conversations, and exchange 

of views about any topics that could attract people's attention. 

Current communication on the Internet allows people in the 

community to present and share their ideas in publications and 

interact with others on different subjects. These data contain a 

large amount of common knowledge that can be used in 

scientific and humanitarian research to generalize the benefit to 

all people everywhere. With the advancement of artificial 

intelligence and its branches and by using these data, we can 

solve the various problems that face us in life.  Natural language 

processing is one of the most important issues that have arisen 

in parallel with the developments of artificial intelligence. 

Sentiment analysis is regarded as a computational technique 

that aids in determining and evaluating people's emotions 

through written documents. Therefore, in this study, we will 

focus on the sentiment analysis by applying Random Forest and 

Decision Tree algorithms on the dataset containing children’s 

stories. The results showed that the accuracy rate attained by 

Random Forest was 98.32% while Decision Tree gave 97.74%. 

 
Keywords— SA (Sentiment Analysis), NLP (Natural 

Language Processing), AI (Artificial Intelligence), ML (Machine 

Learning).  

I. INTRODUCTION 

Nowadays, blogs and social media on the Internet have 

approved providing an excellent opportunity to express 

opinions and share experiences on various topics that we 

encounter in our daily lives [1]. Thus, this information can be 

used by Internet users to make the best choice about 

purchasing a service or product or to inquire about something. 

In fact, opinions matter because they are independent, free 

from bias, and based on users' experiences. Thus, the quality 

of a product or service of a company can be improved based 

on the analysis of the opinions published on the sites. The 

importance of Artificial Intelligence for data analysis is 

increasing day by day, this data is becoming the fuel that 

powers it. The large variety of data is what enables machine 

learning applications to acquire, and master skills, enabling it 

to learn and improve its pattern recognition capabilities [2]. 

So, collecting data from platforms and then analyzing them, 

helps the researchers to present perfect solutions even to 

complex problems. Machine Learning and Artificial 

Intelligence algorithms are utilized to solve a lot of real 

problems. Researchers in various fields (i.e., psychology, 

business, computer science, affective computing, artificial 

intelligence, etc.) have been working on detecting and 

analyzing sentiment from a piece of text. For example, 

researchers are able to use data that are mentioned in different 

posts, tweets and comments to analyze the sentiments of 

people who discuss various topics [3] [4]. Sentiment Analysis 

can be defined as considering it as the technique of defining 

and extracting human feelings through the unstructured text 

by using Natural Language Processing and Machine Learning 

techniques. Sentiment analysis is part of text mining, as we 

mentioned above, the dataset that will be analyzed later can 

be sourced from the comments from different social media 

platforms such as Twitter, Facebook, Instagram [5] and other 

blogs sites. Because social networks have various data that 

are uploaded from people expressing their opinions or 

sentiments on any matter, as a result, it can be used as a source 

for determining sentiment analysis on different subjects. 

Determining the emotion behind the text is done with the help 

of NLP (Natural Language Processing) by assigning labels to 

the texts to put them into categories such as positive, 

negative, or neutral. Natural language processing (NLP) is a 

component of Artificial Intelligence (AI) and represents the 

ability of a computer program to understand human language 

as it is spoken and written [6]. Natural language processing, 

which makes progress in a short period, is used for text 

summarization, machine translation, automatic question 

answering, sentiment analysis, topic extraction, text mining, 

asset recognition, parts of speech discrimination, resource 

extraction and language modeling. One important branch of 

(AI) Artificial Intelligence is ML (Machine learning) which 

centers on the using of data and applying different types of 

algorithms in order to imitate the way that humans learn 

within improving its accuracy [7]. 

 

II. LITERATURE REVIEW  

Through the studies and algorithms that have been applied 

in the field of sentiment analysis of texts, it can be said that 

the matter still requires high accuracy in order to obtain an 

excellent result. In [8], in order to separate aspects of the data, 

classification techniques based on sentiment were used. Also, 

many traditional methods have suffered from a lack of data 

and classified dictionaries, and as a result this has led to a 

decrease in their accuracy. When a feature set has the 

potential to grow, scalability is a complication that was 

addressed in the proposed study [9] that performed feature 

reduction using GA (Genetic Algorithm). This method has 

greatly reduced the features and the accuracy is somewhat 

poor. An analysis of the efficiency of the methodology was 

also conducted using other metrics such as precision, recall, 

and f-score, in addition to precision. However, the analysis 

performed on large documents has significant cost and 

complexity. A person's ability to think and make a decision 

could be affected by many other aspects of their being altered 

by the habit of reading books. This is because an individual 

becomes fully engrossed in the characters and lessons 

presented in stories [10], particularly in the case of children 
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who experience emotional fluctuations depending on the 

genre of book they read. Humans experience a range of 

emotions when they read, including joy, grief, neglect, 

loneliness, and trauma. The texts that existed in these books 

and stories have been linked to these emotions [11]. Through 

the use of NLP (Natural Language Processing), and various 

classification algorithms that can be used within ML 

(Machine Learning) techniques, SA identifies, extracts, and 

characterizes sentiments from the normal text. In order to 

train and learn the relative associations between different 

sentiments and emotions, a number of approaches have been 

used in the SA process. Furthermore, sentiment-based 

classification methods have been applied to separate the 

different data aspects [8]. The studied research [12] has 

attempted to apply dimensionality reduction to documents in 

the pre-processing phase to reduce the complexity. Sentiment 

analysis, or SA, is a tool used by NLP (Natural Language 

Processing) to determine the text's emotional content [13]. It 

helps identify and classify viewpoints regarding the concept. 

SA is being used as an effective tool in business to investigate 

interpretations and consequences for supporting decisions 

because of the enormous growth in data generated from 

websites and online applications [14]. Numerous machine 

learning (ML) has been used to analyze semantics, but more 

clarification on accuracy is still needed. The naïve bayes 

algorithm has been used to train data in the examined research 

[15]. Through software, it has been used to categorize 

language into positive, negative, and neutral separations. The 

accuracy of the results is quite high, surpassing the accuracy 

of the study using Twitter data. In the suggested research 

[16], the naïve bayes technique has been used for text 

classification based on coarser assumptions with faster and 

easier implantation. In this study, we focus on using machine 

learning algorithms such as Random Forest and Decision 

Tree as classifications on the dataset, since it provides a 

higher level of accuracy in predicting outcomes over the 

decision algorithm. 

  

III. RESEARCH METHODOLOGY 

A. Dataset 

This dataset presents 4000 short stories [17] that were 

categorized based on their emotional content and semantic 

structure.  Many fields are included in the dataset, including 

the story's URL, length, title, text number, author, and story 

name. Other fields include text identification, processed text, 

word count, sentence length, string length, unique words, 

lexical diversity, and concrete, with other attributes. 
 

B. Pre-processing Data 

The Python programming language was used in this 

study. The current 4000 children's story dataset is loaded and 

pre-processed during the first stage. By using one of the most 

NLP libraries, the Natural Language Toolkit (NLTK) which 

includes packages to help machines comprehend human 

language and respond to users in the desired manner, the 

dataset is preprocessed to remove the noise and prepare the 

data for classification. Before feature extraction, the missing 

values and the non-standardized feature values are processed 

using the appropriate scaling values. In the preprocessing 

operation, data is tokenized, special characters, emoji and 

links are removed from the dataset, and Vader (Valence 

Aware Dictionary and Sentiment Reasoner) tool in Python is 

used in order to label the data. Vader calculates sentiment 

scores based on the words that are used. It is a rule-based 

sentiment analyzer where terms are typically classified as 

positive or negative depending on their semantic orientation 

[18]. If the polarity score is greater than 0.5 that is considered 

a positive (happy story), else the polarity score is much less 

than 0.5 it is considered a negative (sad story). 

C. Machine Learning Algorithms 

 

• Random Forest RF: Among the supervised learning 
methods is the well-known machine learning 
algorithm Random Forest. It can be applied to ML 
problems involving both classification and regression. 
In order to increase the model's robustness and 
accuracy, the algorithm combines multiple decision 
trees. Thus, the random forest algorithm for 
classification tasks will be the main topic of this 
article. 

 

• Decision Tree: A decision tree algorithm is a type of 
machine learning algorithm that predicts using a 
decision tree. It uses a model of decisions and their 
potential outcomes that resembles a tree. Recursively 
dividing the data into subsets according to the most 
important feature at each tree node is how the 
algorithm operates. One of the greatest algorithms is 
Random Forest, which reduces overfitting and 
increases accuracy by combining several decision 
trees. 

 
TABLE 1. COMPARATIVE  PERFORMANCE 

ASSESSMENT  IN TERMS OF ACCURACY METRIC 

 

IV. RESULTS 

This section illustrates the performance analysis of the 
classification in sentimental analysis on 4000 short stories 
dataset, with Random Forest and Decision Tree algorithms in 
terms of different metrics and explicates the comparative 
analysis section, as showed in Figure1.and Table1. 

 

A. Performance Metrics  

1) Accuracy: The term accuracy can be denoted as the 

model classification rate that is provided through the 

proportion of correctly classified instances (𝑇𝑟𝑢𝑃 + 𝑇𝑟𝑢𝑁) 
to the sum of instances in the dataset (𝑇𝑟𝑢𝑃 + 𝐹𝑎𝑙𝑃 +
𝑇𝑟𝑢𝑁 + 𝐹𝑎𝑙𝑁)  , with the following equation the accuracy 

range is evaluated. 

 

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =
𝑇𝑟𝑢𝑁+𝑇𝑟𝑢𝑃

𝑇𝑟𝑢𝑁+𝑇𝑟𝑢𝑃+𝐹𝑎𝑙𝑁+𝐹𝑎𝑙𝑃
           () 

 

Classificati

on Models 

Accuracy 

Metric 
Precision Recall F1-Score 

Decision 

Tree 
97.74 97 97 97 

Random 

Forest 
98.32 98 97 98 
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2) Precision: The term precision is defined as the degree 

of covariance of the system, resulted from the correctly 

identified instances  𝑇𝑟𝑢𝑃  to the total number of instances 

that are correctly classified (𝑇𝑟𝑢𝑃 + 𝐹𝑎𝑙𝑃) . It comprises 

reproducibility and repeatability of the resources. It is 

measured by equation:  

 𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 =
𝑇𝑟𝑢𝑃

𝑇𝑟𝑢𝑃+𝐹𝑎𝑙𝑃
                                                  () 

In this equation, the variables are defined as., 𝑇𝑟𝑢𝑁 -True 

Negative, 𝑇𝑟𝑢𝑃 -True Positive, 𝐹𝑎𝑙𝑁 -False Negative, 𝐹𝑎𝑙𝑃 -

False Positive. 

 
3) F-Measure: F1-score represents weighted harmonic 

mean value of (Re) recall and (Pr) precision, and it is 

calculated with the following equation.  

 𝐹 −𝑚𝑒𝑎𝑠𝑢𝑟𝑒 =
2∗𝑅𝑒∗𝑃𝑟

𝑅𝑒+𝑃𝑟
                      () 

4) Recall: The term recall is the one of the performance 

metrics, which quantifies the amount of correct positive 

classification made out of all the positive classification which 

could have been made. It is computed with the following 

equation: 

 (Re)𝑅𝑒𝑐𝑎𝑙𝑙 =
𝑇𝑟𝑢𝑝

𝐹𝑎𝑙𝑁+𝑇𝑟𝑢𝑃
        ()   

B. Comparative analysis 

In this study, as shown in the Figure 2. that represents a 
comparative performance assessment in terms of accuracy 
metric, different accuracies are obtained for expression 
classification using the Decision Tree model and Random 
Forest model. The outcomes of comparative results yield the 
highest accuracy rate (98.32 %) with Random Forest 
algorithms outperforming Decision Tree classifiers. This 
exposes the efficiency of the Random Forest in predicting the 
highly accurate classifier results. According to Table 1., we 
remark that the Random Forest algorithm outperforms the 
Decision Tree algorithm for the four metrics. RF model 
achieved an accuracy of 98.32 % in comparison with DT 
(97.74%). The degree of recall reached 97% in both RF and 
DT. RF has 98 % for the precision and 98 % for the F1-score 
while DT has 97% in both precision and F1-score. 

 

 

Fig. 1. Comparative performance chart between RF and DT 

 

 Fig. 2. Comparative performance chart between RF 
and DT 

 

V. CONCLUSION 

 Sentiment classification is an important opinion-mining 
technique that evaluates viewpoints, opinions, and feelings 
gleaned from speech, text, and large data sets using various 
techniques. However, the comparison is unrealistic because 
this study's work concentrated on just two emotions. The 
random forest model is excellent, quick, and effective. Due 
to its high performance and efficiency, it is one of the best 
techniques and is widely used in many different industries. It 
is capable of handling categorical, continuous, and binary 
data. Despite certain drawbacks, random forest is a quick, 
easy, adaptable, and reliable model. 
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