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Abstract— This paper is a report on the sentiment analysis in
social media that explored the methods, social media platforms
used and applications specifically finding the Top Colleges across
the globe. Social media contain a large amount of raw data that
has been uploaded by users in the form of text, videos, photos, and
audio. The data can be converted into valuable information by
using Sentiment analysis. A systematic review of the studies
published between 2014 to 2021 was undertaken using the
following trusted and credible databases including ACM, Emerald
Insights, IEEE Xplore, Science Direct, and Scopus. After the
initial and in-depth screening of the paper, 14 out of 86 Articles /
Research papers have been chosen from the review process. The
article has been reviewed based on the aim of the study. The result
shows most of the articles applied the opinion-lexicon method to
analyze text sentiment in social media, extracted data on
microbiology sites mainly Twitter, and sentiment analysis
applications can be seen in world events, healthcare, politics, and
business.

Keywords— Sentiment analysis, Big Data, Social media, College
Ranking.

I. INTRODUCTION

The emergence of web 2.0 and the introduction of web 3.0 is changing
the world of social media. Not only is online social media used to
connect and share information and personal opinion with others, but
even businesses can also communicate, understand and improve their
products and services through connecting in social media. The number
of social media users increases every day and it is estimated in 2022 is
4.55 billion social media users worldwide which is 9.9 % higher than
last year worldwide [1]. There is various type of information uploaded
and shared on social media in the form of text, videos, photos, and
audio [2]. Social media is rich with raw and unprocessed data and the
improvement in technology, especially in machine learning and
artificial intelligence, allows the data to be processed and converted
into useful data that they can benefit most business organizations [3].

This paper focuses to provide a better understanding of the application
of sentiment analysis in social media platforms by examining related
literature published between 2014 to 2019. Sentiment analysis is an
approach that uses Natural Language Processing (NLP) to extract,
convert and interpret opinions from a text and classify them into
positive, negative, or natural sentiments [11]. Most of the previous

studies applied sentiment analysis to a product or movie review to
better understand their customer and make the necessary decision to
improve their product or services [12].

Scholars have been conducting a study on sentiment analysis since the
last decade when most papers started to appear and rapidly grew after
the year 2004 [13]. Sentiment analysis is divided into three different
levels which are sentence level, document level, and feature level. The
purpose is to classify the opinion either from sentence, document, or
features into positive and negative sentiment [14].

There are 2 main methods of sentiment analysis have been identified
which are a machine-learning approach and a lexicon-based approach.
The machine learning approach utilized algorithms to extract and
detect sentiment from data while the lexicon-based approach works by
counting the positive and negative words that are related to the data.
Scholars have been developing a new effective and accurate model in
sentiment analysis. But there a challenge arises in developing a model
where most of it is designed for the English language. But a recent
study shows that there is a sentiment analysis model design in other
languages such as Korean [15], Thailand [16], Arabic [17], Malay
[18], Portuguese [19], and Chinese [20]. As for the application of
sentiment analysis, it is reported that it has been done in business and
marketing, politics, and public action context. Example of application
is E-commerce, voting application, and world events [21]. Most of the
data extracted for the study was extracted from social media. Social
media contain a vast amount of data from online users and we can get
any information on a product, service, place, or event which makes it
fit for sentiment analysis study.

Il. THE REVIEW
A. Design:

A systematic review was undertaken using 6 steps guidelines for
conducting a systematic literature review in management [22]. First,
we start by defining the research question. Then determine the required
characteristic for the study. Continuing by retrieving potentially
relevant literature and selecting pertinent literature. We then
synthesize relevant information from the literature and the final step is
reporting the result of the review.
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B. To provide an overview of the review, the following research
question was addressed:

e RQI1: What is the method used in sentiment analysis of
social media?

e RQ2: What is the type of social media platform used to apply
sentiment analysis?

e RQ3: What is the application context of sentiment analysis
in social media?

e RQ4: How it can be utilized to find the Best College in Top
Major Cities?

C. Retrieving and selecting pertinent literature:

The review utilized five reputable and credible online databases that
published literature covering information and computer science area.
Search strings keywords used for all five online databases are
“Sentiment analysis, social media, Facebook, Twitter”. The total
number of articles identified from the database search is 395 articles.
34 articles were identified from Emerald Insight, 216 results were
identified by science direct, 30 results from Association for computing
machinery (ACM), 64 articles from Scopus, and 51 articles were
identified by IEEE. Then the screening of papers is conducted based
on the inclusion and exclusion criteria and the screening resulted in
145 articles. Consequently, the screening involved reading the full
texts and analyzing each article and we obtain 14 finalized articles.

D. Synthesizing the literature:
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1. REPORTING THE RESULT
A. The Sentiment analysis method used in social media:

Based on the papers reviewed, all of the papers demonstrated the usage
of either the Lexicon-based method, the Machine learning method, or
a mix of both methods when implementing sentiment analysis. The
results show in conducting sentiment analysis, 7 of the reviewed paper
uses the lexicon-based method, 10 papers use machine learning and 7
papers show the combination of both methods.

The lexicon-based method is known as an unsupervised learning
method. The lexicon method does not require any training data and
only depends on the dictionary. Most of the study adapted

Sentiwordnet and TF-IDR methods when conducting sentiment
analysis. This approach is calculated based on the occurrences of the
terms in the text data with other positive or negative words in the
predeveloped polarity lexicons like Sentiwordnet [11]. The TF-IDR
method works by converting the words into a number and it is
calculated using the term frequency-inverse document frequency
method [23].

The techniques rely on lexical resources and the effectiveness of the
whole approach strongly depends on the quality of the lexical
resources. It is based on the polarity of a piece of text that can be
obtained on the ground of the polarity of the words which compose it.
Due to the complexity of natural languages, this approach is not
designed to cover all aspects of language especially when it comes to
slang, sarcasm, and negation [24]. Using sentiment words is not
sufficient. Some of the problems exist such as some words having
different meanings based on the application, some sentences
containing sentiment words may not express any sentiment and many
sentences without sentiment words can also imply opinion [18].
However, the lexicon-based method does have its own advantage such
as it provides simple counting of positive and negative words, flexible
to fit with different languages, and speed to complete analysis. The
machine learning method falls under supervise learning and the
method requires training data in order to be processed. The most used
method in machine learning method is the SVM and Naive Bayes
model. Different machine learning models but these are the most
commonly used. Naive Bayes is successful when applied to well-
formed text corpus [25] while support vector machine gives a good
performance for low-shape datasets. Nevertheless, the machine
learning method performs poorly on Facebook with people posting in
random lengths and lots of spelling mistakes and it requires a huge
amount of training samples in order to adapt the method as the amount
of dataset will influence the size and quality of the output [26, 27].
Furthermore, analyzing with machine learning is time-consuming and
it takes hours in the complex machine learning model especially if
training is required [18]. The process is faster with a smaller size
training dataset but it leads to poorer classification accuracy [28].

Interestingly, researchers argue that both types of analysis methods
perform very similarly in terms of accuracy [28]. There are options to
combine two approaches mainly lexicon-based sentiment
classification that contain sentiment scoring function and Naive Bayes
multinomial event models from a machine learning approach to predict
the direction of sentiment. Instead of relying on one method, studies
have proven that combining both methods has better efficiency [19].
Thus, in order to improve the outcome, it is recommended to combine
both methods as they will complement each other, and the result is
improved compared to using one approach only. A combined approach
is valuable to identify a phenomenon [28]. It also can improve the
handling of unstructured data [29].

B. Types of social media platforms use to extract data for Sentiment
analysis:

With the usage of API, people can access and copy the data on any
desired topic based on keywords or hashtags. Twitter conducts real-
time analysis and closely public sentiment as Twitter has about 500
million tweets per day and around 200 billion tweets per year and it
allows public access to its data through API [3]. Twitter is used to
search and collect tweets from 8 different countries from western and
eastern countries. There is Twitter user all around the world thus
making it rich with opinion and views by people from a different
country, different language, and different perception [4].

For example, Twitter is used to collect users' tweets on particular
presidential candidates during elections [5] and collected tweets that
had been written on a community development program activity [6].

Moreover, Twitter is also used to collect messages from customers to
energy companies in the UK [7] and analyze tweets downloaded from
London Heathrow airport's official Twitter account to be analyzed
further using sentiment analysis [8].

Facebook has the largest number of social media users in the world.
But it is not very popular for sentiment analysis as the data is messy,
it is not structured well, and people often use short forms and a lot of
spelling errors. This makes the data harder to be analyzed. An example
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is using Facebook and Twitter to fetch pages, status updates, and
comments suggesting user experiences [9].

A study conducted gathered data from various sources of social media
including forums, blogs, Expedia, blog spots, mainstream media,
WordPress, YouTube, Twitter, aggregator, and Facebook. And the
result shows that 88% of the data comes from Twitter [10].

The other source of social media is not preferable because the number
of data or opinions that can be extracted is limited such as in Blogspot,
YouTube, and WordPress.

C. Application Context of Sentiment Analysis:

The application of sentiment analysis ranges from business and
marketing, politic, and health to public action. Sentiment analysis is
not limited to one application, but it provides a vast application in
different areas to assist in decision-making. Sentiment analysis can be
applied to world events such as an event, activity, sports, or disaster
that is occurring in world [27, 30]. Some of the examples are a study
conducted to compare how people from western countries and eastern
countries view ISIS. The result shows how two sides of the world view
ISIS the same way which is a terrorist [4]. Sentiment analysis also
allows for raising awareness of data security and the danger of security
breaches. It also acts as a guideline for companies to respond to
security breaches in shaping public perception [24]. Furthermore,
sentiment analysis was also conducted on the unemployment rate and
employment sentiment score in social media [31].

We can see the application of sentiment analysis in healthcare and
where the study uses Sentiment analysis as a service framework
proposed and utilize Spatio-temporal properties to identify locations
of disease outbreaks [32]. In addition, sentiment analysis can identify
the sentiment needs of people during a disaster and prepare an
appropriate response to rescue [33]. Moreover, Sentiment analysis
allows finding the level of depression of a person by overserving and
analyzing emotions from text [25].

Sentiment analysis can be used to predict political election where it
shows the data analyzed from Twitter is more reliable as a platform
where 94% of correlation has been found to polling data and have the
potential to become a platform that is able to rival sophisticated polling
techniques [34].

D. Utilization of Sentiment analysis For Finding Best Colleges in
Particular Cities:

l. Sorting Data at scale -sentiment analysis helps business
process huge amounts of unstructured data in an efficient
and cost effective way.

Il. Real-time Analysis -sentiment analysis can identify critical
issues in real time
1. Consistent criteria -Tagging text by sentiment is highly
influenced .It is estimated that people only agree of the
time of sentiment of particular text.

IV. CONCLUSIONS

The conducted systematic literature review provides information
on studies on sentiment analysis in social media. The paper makes
the following three contributions. First, we show what is the
method used in analyzing sentiment in social media. There is
various method introduced by researchers, still, the most common
method uses in Lexicon-based method is SentiWordnet and TF-
IDF while for machine learning is Naive Bayes and SVM.
Choosing the appropriate method of sentiment analysis is
depending on the data itself. Both methods demonstrated a similar
accuracy. The things that need to take into consideration are the
structure of the text, time, and amount of data. If the data structure
is messy, with a small amount of data and limited time available
for analyses, it is recommended to go for the lexicon-based
method. Bigger data is suitable for machine learning-based
methods as it requires more time and data to train. In order to
improve the quality and accuracy of the result, it is suggested to
combine both the lexicon and machine learning methods.

Second, we identify what is the most common type of social media
site to extract information for sentiment analysis. The most
popular social media site to extract information is Twitter. Most of
the reviewed papers use Twitter as their social media context. This
is due to the availability, accessibility, and richness of Twitter
content. There are millions of tweets every day on almost any
topic. This indicates that social media is becoming a precious
source of information. However, less attention is given to other
social media sources such as blogs, WordPress, YouTube, and
others. The content of each social media might be different, and it
is worth exploring other sources that might open to new
knowledge and findings.

Third, we demonstrate the application of sentiment analysis in
social media. Sentiment analysis has a broad application and can
be utilized in different areas such as improving quality and
strategy in business, political forecasting an election result,
monitoring disease outbreaks, creating awareness on the
importance of data security, perception towards a particular sport,
and improving locate and respond to the disaster. This shows that
sentiment analysis plays a huge role to understand people's
perceptions and helps in decision-making. For future
recommendation, further investigation is needed to develop a
universal model of sentiment analysis that can be applied to a
different type of data, explores other potential social networking
sites to obtain users' opinion, and expand the context of sentiment
analysis application.
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