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Abstract: 

Sentiment analysis is the process of determining the opinion or filling of a piece of text. Companies across the word implementing 

machine learning to do it automatically. It is a supper use of opinion inside the text. Once we understand how the customer fills 

after analyzing their comments and reviews. One can identify what kind of things they like or dislike and built things like 

recommendation system. Or more target marketing systems for them. This paper discussed the different implantation model of 

sentiment analysis system with their advantage and disadvantages. This paper also included the some real world application 

where sentiment analysis system can be used. Different implementation challenges and other issues related to sentiment analysis 

system explored in this paper. 
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1. Introduction: 

Human emotions intelligence distinguishes them from every other non living being on the earth. These emotions can be simple 

like any one can get so angry. Human invented language to help them to express emotions to others [2]. But some time words are 

not enough. Some emotions do not have direct communication language translation. Emotions are heard to express. But that’s 

where artificial intelligence (AI) and machine learning (ML) can help. [3] AI can help to understand emotions perhaps better than 

human being by analyzing emotional data to help in taking optimum decision. This can work as a personal life coach.  

Rest of the paper organization is as follows.  In section 2 different types of sentiment analysis systems are discussed with their 

comparative study. In section 3 two main approaches of sentiment analysis is compared. In section 4 elaborated the use of tweeter 

for sentimental analysis. Section 5 discussed some real word application in which sentiment analysis can be used. In section 6, 

this paper explored some challenges while development of any sentiment analysis system. Section 7 concluded the overall study.  

2. Sentiment Analysis Systems: 

There are generally two approaches to do sentiment analysis.  

2.1 Lexicon Based Sentiment Analysis:  

[4]The first one is the lexicon based approach. In this approach given text are divided into smaller words, phrases and sentences 

called token and this process is known as tokenization. [5]Then number of words and their frequency is counted. This resulting 

tally is called Bag of Word model. Next processes look up the subjectivity of each word from an existing lexicon, which is a 

database of emotional values of words. These words are pre recorded by researchers by this values analyzer can compute the 

overall subjectivity on text.[6] There are mainly three different approaches identified for lexicon based sentiment analysis. First is 

dictionary based approach [7] in this a small set of opinion words is collected manually with known orientations. The newly 

found words are added to the list then the next iteration starts. This iterative process continued till new word found. Manual 

checking is required to check the errors in this process. There is another approach, Corpus-based approach. This approach 
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analyzes sentiments by finding opinion words with context specific orientations. [8]This method depends on syntactic patterns or 

patterns that occur together along with a list of opinion words to find other opinion words in a big corpus [9]. Some time lexicon 

based natural language processing techniques are used for sentiment analysis [10]. 

2.2 Machine Learning Based Sentiment Analysis:  

[11]The other approach uses machine learning. If there are some text labeled with positive or negative. We can train a classifier 

on it and give a new text to classifier to take decision weather text are positive or negative. This approach works on semantic of 

word. Machine learning based sentiment analyzer is difficult to implement with compare to lexicon based sentient analysis 

system. [12]Machine learning based sentiment analysis can be further classified in supervised and unsupervised learning. 

Supervised learning based on existing labeled documents. These documents give supervision platform to upcoming text. There 

are many classifiers which may be used in supervised learning like Probabilistic classifiers (Naı¨ve Bayes Classifier , Bayesian 

Network , and Maximum Entropy Classifier ), linear classifiers (Support Vector Machines Classifiers  and Neural Network ), 

Decision tree classifiers and Rule-based classifiers [13]. The main purpose of text classification is to classify documents into a 

certain number of predefined categories. In order to accomplish that, large number of labeled training documents are used for 

supervised learning, as illustrated before. In text classification, it is sometimes difficult to create these labeled training documents, 

but it is easy to collect the unlabeled documents. The unsupervised learning methods overcome these difficulties. Many research 

works were presented in this field including the work presented by Ko and Seo [2]. They proposed a method that divides the 

documents into sentences, and categorized each sentence using keyword lists of each category and sentence similarity measure.  

Other than these two approaches (Lexicon based and Machine Learning) some researchers also proposed few approaches for 

development sentiment analysis system. Wille [11] proposed a sentiment analysis technique called formal concept analysis. This 

technique uses mathematical approach for structuring, analyzing and visualizing data. One another approach called Fuzzy formal 

concept analysis was proposed for the unformatted and unclear information [12]. Mudinas et al. [13] proposed another concept 

level approach. This approach is a concept- level sentiment analysis system that is integrated with opinion mining lexicon-based 

learning approach. Cambria and Havasi [14] proposed a publically available semantic and affective resource for opinion mining 

and sentiment analysis. They develop a system called senticNet 2.    

3. Lexicon based Vs Machine Learning 

[15]As discussed in previous section there are two main approaches for sentiment analysis one is lexicon based approach and 

another next one is machine learning based. This section discussed the comparative study of both approaches. 

Using a lexicon based algorithm is easy but machine learning approach is more accurate. There are several things in language that 

means show something but really means another. But the deep neural network understands the several things because they don’t 

analyze only face value of text. They create abstract representation of what they created. This generalization is called vectors. 

Machine learning uses them to classify data.  

4. Sentiment Analysis through Twitter  

[14]Twitter is a treasure tour of sentiments. People around the word put thousands of reaction and opinion on every topic under 

the sun every day. It’s like one big psychological database and continuously being updated. We can be used it to analyze millions 

of text in seconds with the power of machine learning. 

Sentiment analyzer receives some input text like twitter twits. Firstly the text has to split into several words or sentences. This 

process is called tokenization, because this process creates small tokens form big text. The process just count the each words 

shows up once the text is tokenized. This is called bag of words model. Then we loom up the sentiment values for each word from 
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the sentiment lexicon, that has the all pre recorded. The classifier told the sentiment values of tweets. This process can be take 

place in three main steps. 

i. Register for twitter API 

ii. Install dependencies 

iii. Write script for sentiment analysis 

Twitter API is an application programming interface. It is the gateway that let user access some server’s internal functionality. 

One can read or write tweets from own application using twitter API. In second step user need to install dependencies which 

required reading the text form authentic account and calculate the sentiment values. Then script writing is required. Currently 

python programming language is mostly used in script writing for machine learning concept. Through script writing sentiment 

analysis results can be calculated and presented in desired format. Figure 1 shows the entire activity of sentiment analysis through 

twitter data.  

 

Figure 1: Activity diagram of sentiment analysis through twitter 

5. Applications of Sentiment Analysis 

[16]Sentiment analysis gives public opinion about any incident, product, person or topic. So that sentiment analysis has the huge 

area of applications. Some of them are included in this paper. 

5.1  Movie Review 

Many people give their reviews on movies through websites as well as on social media. A sentiment analysis system may be used 

to get a quick review of any movie. V.K. Singh et al. [17] presented experimental work on a domain specific feature-based 

heuristic for aspect-level sentiment analysis of movie reviews. Through this research they have calculated the sentiment level by 

analyzing textual content of movie reviews. Aggregated score of multiple review can be calculated to present cumulative review 

results through sentiment analysis.   

5.2 Public Company Stock Analysis 

[19]Stock value of any public company is mostly affected by public sentiments. Depending on the investor type company has, 

company may find value in the sentiment analysis in a few ways. Investors can do sentiment analysis before investing in the 
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company. Investors may find the current situation of company and also future prospects with company by sentiment analysis. It is 

use full for active traders to keep track of sentiment if they tend to trade in many companies simultaneously. Sentiment is often 

most indicative of price in the short term. It is very hard to keeping up update about many companies through news or any other 

medium. Sentiment analysis system can do it very affectively and fast for traders.  

5.3 Political Topic Sentiments 

[18]Politicians can use sentiment analysis to see how their actions and choices affect their image in the public. People can also 

use the political topic sentiment to see not only what is important to the public, but also how they currently feel about it. Political 

parts and public can take sentiments of other peoples about any politicians, that how much that politician is effective in particular 

area. 

5.4 Geographic Sentiment Analysis 

[20]This is a very interesting way to see what the general public of the world is talking about, and where about any issue. Often 

times, some time people do not get exact view of any incident happen in any other geographic are like in any other city, town, 

state or country. Sentiment Analysis system can help to know about this type of information.  

5.5 Government Police Review  

[21]Government of any state or country creates polices for the public. It is necessary to analyze public opinion about government 

policies. Sentiment analysis system can be used to analyze and review this policies and government can change according to 

public opinion.    

5.6 Product Market Review 

[22]Whenever any company launches their product in market, company required feed back or review of product to improve the 

quality of product. For that they use many review and feed bask systems on their website or through e-mail feedback system. But 

this process required some extra 3ffort and take time to get review. Instead of this time consuming process, company can use 

opinion mining system to get customer opinion in summarized form.   

5.7 Recommendation System 

[24]Recommendation systems are used to propose a product or services to customers based on their interest and requirement. To 

make any effective recommendation system sentiment analysis can be the part of that recommendation system. This helps to 

analyze the interest of customers about services or product. 

5.8 Advertisement  

World Wide Web is big platform for advertisement. Most of the public websites have reserved area for advertisements. To target 

appropriate audience f0r advertisement a mining system can be used. So that advertisements will be more effective. 

5.9 Patients’ opinion analysis in e-health system  

[23]Barriers to use health connected quality of life activity systems embrace the time required to finish the forms and therefore 

the want for workers to be trained to grasp the results. a perfect system of health assessment must be clinically helpful, timely, 

sensitive to alter, culturally sensitive, low burden, low cost, involving for the patient and engineered into commonplace 

procedures. A replacement generation of short and easy-to-use tools to watch patient outcomes on an everyday basis can be 

implemented. By the use of sentiment analysis tool this can be achieve easily. 
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6. Challenges in Sentiment Analysis System 

[25]It is nearly impossible to create a perfect sentiment analysis system for content available on social media platform. It has been 

observed only 80% accuracy can be archive through sentiment analysis system.  In this section some of major challenges faced by 

researchers are included. 

Quality of Content  

[26]Social media like Tweeter, Facebook or Instagram provide a open platform to express user views. Thousands of people give 

their view on any topic, weather they belongs to that filed or not. In that condition no one can sure about the accuracy of content. 

Some time fake is also posed by people on social media. Users also commit typing mistakes freely on social media. So quality of 

content is always problem with social media. 

6.1 Language Problem  

[27]Present social media platforms are multi language sported. People share their views in many languages. Each communication 

language has its own set of vocabulary and grammar. So it is always a big challenge to develop a sentiment analysis system which 

can extracts sentiments from different types of language content simultaneously. 

6.2 Geographical Area 

[28]Sentiments about any incident or issue may be affected by geographical area. It might be possible that peoples of different 

geographical area think about differently on same issue. So geographical area might require some consideration while 

development of sentiment analysis system. 

7. Conclusion 

By this research it has been observed that sentiment analysis system is a very effective system to get quick review of any issue or 

incident. This analysis helps us to take important decision. As the application section of this paper shows the various areas where 

this sentiment analysis system can be used like in movie review, marketing, recommendation system, political issues and etc. It 

has been also found by the study that manly two types of sentiment analysis system are there. One is based on good and bad word 

frequency count, which is known as “Bag of Word” model and another next one is based on semantic of text, in this model 

machine learning concepts are used. Text based sentiment analysis system can be affected by quality of content, geographical area 

and language of text. It has been observed that there are lots of research scope in this filed to get a perfect sentiment analysis 

system 
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