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Abstract 

 
Emerging technological trends along with evolution of web communication 
has not only given space for magnificent amount of data, but also serves as a 
platform where additional useful information is generated in the form of 
feedback. It becomes necessary to analyse such suggestions, views or 
opinions for any kind of decision-making processes. Sentiment Analysis is a 
task of Natural Language Processing, which analyses the sentiment of user’s 
opinions and views given out as comments, feedbacks and quotes. The 
objective of this work is to identify the polarity of the given user reviews. 
The polarity of text can be neutral, positive or negative. In order to achieve 
this objective, the methodology consisting of pre-processing, feature 
selection using SentiWordNet, vector creation and classification using SVM 
are followed. 
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1 Introduction 
 

Opinion Mining is mining opinion from text archives. The need for 
opinion mining arises during the decision-making process. When it comes 
to decision making, what everybody else think about it, has always been an 
influential chess piece. Now, another big question arises, whom to ask. Few 
decades back, the only sources of opinion where our friends or relatives or 
the consumer reports of a particular product or services. With the evolution 
of the internet, not only friends and the people we know but anyone across 
the globe can give us the opinion on a particular product or service. Opinion 
mining sources are infinite. Blogs, forums and social networking sites are 
few of its examples. Now we have too many reviews on one topic, but it is 
not easy to analyse each and every one of them to make decisions. As of 
now, opinion search has not been made as convenient as the general web 
search. One would like to search for opinions in a direct way or as a 
comparison between two. Identifying sentiment, which is the affective part 
of an opinionated sentence, is a challenging problem.  

Challenges: When it comes to sentiment classification, it has myriad 
challenges. Few main challenges are discussed here. The main challenge is 
detecting the subjectivity of the sentences [8][12][13], i.e., selecting only 
the opinionated sentences. 

E.g., “Japan’s economy is heavily dependent on IT industry. 
It is an excellent place to live”. Here, the former sentence is a factual 

one, which is also called as objective statement and it has no sentiment in it. 
The latter sentence is subjective and has a positive sentiment in it. 

The next important challenge is all about selecting the matching senses 
of a word in the given context, which is termed as Word Sense 
Disambiguation (WSD) [3][12].  

E.g., “an unpredictable plot in the movie” implicates positive sense, but 
“an unpredictable steering wheel” implicates negative sense. In the given 
example, the opinionated word “unpredictable” has different senses. There 
are several Wordnets’ and lexical resources to help with these ambiguations. 

Another challenge in the field of sentiment classification is in the 
identification of the sudden deviation from one polarity to another. 

E.g., “The movie has a great cast, superb storyline and spectacular 
photography; the director has managed to make a mess of the whole thing”. 
In the given example, the sentence gives a positive meaning initial and 
finally concludes with a negative meaning.  

Negation [9] [20] is another challenge which is very difficult to handle.  
E.g., “Not only do I not approve Nokia 1100, but also hesitate to call it a 

phone”. In the given example, the presence of the positive polarity of the 
word “approve” is negated abundantly. 

Entity Identification [10][11] is yet another crucial challenge.  
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E.g., “My camera compares nothing to Achuthan’s camera which is 

sleek and light, produces life like pictures and is inexpensive”.  
In the given example, all the positive words describe Achuthan’s 

camera and nothing is described about “my camera”, hence the overall 
decision of positive polarity is wrong.  

 

1.1 Applications 
 

Opinion mining plays a vital role in imparting sub-component 
technology in various fields. Recommendation Systems use opinion mining 
so as not to recommend such a system, which receives several negative 
feedbacks. Several web pages display ads as sidebars. Such sidebars may 
contain sensitive content not appropriate for placement of ads. Opinion 
mining helps detect such low preferred ads and reports them. 

Subjectivity Detection is also used in “Detection of irrelevant contents” 
[1][12], which maybe negative and communicated through electronic mail 
or so. Several reputed industries have sentiment classification as a part of 
their methodology in production. Sentiment classification is obviously a 
vital part of search engines. Numerous review-oriented search engines use 
opinion mining techniques. Opinion-oriented question answering may 
require different treatment every time which is where sentiment 
classification play a vital role.  

Till date, more and more surveys are made using questionnaire method 
using paper circulation method. At the end of any event like conference, 
workshop or seminar, feedback is got from participates using papers and 
then the survey is made. Our work avoids paper surveys and works on 
electronic surveys to make the world a greener place to live it. The reminder 
of this discussion is straightened out as follows: Section 2 gives a concise 
review about the literature review on sentiment classification and the 
various machine learning techniques used in most of the recent work to 
achieve sentiment polarity classification. The proposed work and 
experiments with results are given out in Section 3 & Section 4 respectively. 

 
 2 Related Work 
 

With the magnificent amount of data available through the World Wide 
Web, it becomes necessary to organize such information for the internet 
users. Over the past few years, researchers have become more concentrated 
with the problem of topical categorization [4], which helps in automatic text 
categorization. Determining the genre of text (subjective genres such as 
“editorial”) is another related area of research. Identifying the opinion 
holder of the sentences with multiple opinions about a topic and the 
sentences with weak opinion bearing words is yet another related area of 
research. Reviews can be biased or fake. Biased reviews are the reviews  
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where all the review posters on a particular site may have similar opinion. 
Fake reviews are formed when reviewers post positive reviews about their 
own products or when competitors post negative reviews about their enemy 
product. Detecting biased and fake reviews is yet another area of research. 

Influence of adjectives and adverbs combination is more than the 
consideration of adjectives alone [18]. Adverb verb combination and 
Adjective verb adverb combination effect was also analysed in [19]. An 
approach to efficiently extract adjectives to identify implicit aspect was 
explored [17]. 

There are several sub tasks in the area of sentiment classification. Two 
such important tasks [2] are Polarity Identification [6] and Polarity Intensity 
Identification of subjective sentences. Polarity Identification deals with 
identifying if a given sentence or a part of the text implicates neutral or 
positive or negative polarity. Polarity Intensity identification deals with 
identifying if a given subjective sentence is mild or strong with its polarity. 
E.g., “I don’t like apples” and “I hate apples”. In the given examples, both 
the sentences can be identified as negative polarity sentences, but their 
intensities vary. The first example is a mild negative polarity sentence, 
while the second example is a strong negative polarity sentence. 

Various researchers have used different machine learning classification 
techniques. In sentiment classification, the most acceptable machine 
learning techniques used are Support Vector Machine, Maximum Entropy, 
Naïve Bayes, Winnow and Decision Trees.  

Several research works have found Support Vector Machine to have 
outperformed all the other techniques [4][7]. 

 
 
3  The Sentiment Classifier 
 

In this work, the main motive was to achieve sentiment polarity 
classification with better accuracy, which means analysing whether the 
user’s opinion or feedback about a topic, a product or a policy is positive or 
negative, for better decision making. This system handles a unique 
methodology as given in Figure 1.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 The Sentiment Classifier 
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3.1 Pre-Processing  

 
Pre-processing aims at improving the performance and accuracy of 

sentiment polarity classification. In this system six various pre-processing 
techniques are used as in Figure.2. Transform Cases: Initially the whole 
review is transformed to a same case, may it be lower or upper case, to 
maintain uniformity and to avoid certain confusions. Preferably lower case 
is used to avoid confusions with the dictionary comparisons.  

Tokenization: Tokenization here is breaking up a stream of text into 
tokens. In NLP, tokens can be symbols or phrases or words or any other 
meaningful elements. In this case, tokens are considered as words 

Replace Tokens: Tokens like “don’t” and “e-mail” are replaced by 
“dont” and “email” respectively. 

Stop Word Filtering: Stop words here are the common English stop 
words like “‘is’, ‘that’, ‘this’, ’without’, ’really’” etc. These words are 
filtered out prior to actual text processing. 

Filter Tokens: This pre-processing technique is used to filter tokens by 
length. In this system words with less than three characters except ‘no’ are 
filtered out, because ‘no’ is vital for processing negations.  

Stemming: This step helps in bringing the derived words to their root 
word. E.g., Words like “predicting” and “liking” are reduced to their root 
forms “predict” and “like” respectively. 

Normalization plays a vital role in handling misspelled words, which is 
more common in Twitter [15].  

  
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 2 Various Pre-processing techniques  
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3.2 Feature Selection using Sentiment Scores 
 

This step conceivably enhances the accuracy of the classification 
process and also helps in identifying the key class attributes. [14]. This 
feature selection technique uses the lexical resource “SentiWordNet”, 
version 3.0. Adjectives are generally used for comparison and also to denote 
motion, which tells us about number and gender of the entity. A new 
approach was implemented for acquire more information on reviews, called 
Nodes of Knowledge [16]. 

SentiWordNet [5] is a rich lexical resource based on the English 

Wordnet, which incorporates sentiment information for each synset (a set of 
one or more synonyms). In this work SentiWordNet 3.0, is used, which is 
devised explicitly for supporting sentiment classification and its 
applications. It also annotates all Word-Net synset according to its degrees 
of positivity, negativity and neutrality.  

Four different functions are performed to infer the sentiment score of all 
the words in the user’s opinion, so as to pick out the better result of one of 
the four functions. 

a) Using all the sentiment scores of the synset,  
b) Using only the maximum sentiment score of the synset,  
c) Using the average of all the sentiment score of the synset,  
d) Using only the sentiment scores of adjective-verb-adverbs of the 

synset.  

 
 

3.3 TF-IDF Vector Creation 
 

TF–IDF is the abbreviation of Term Frequency–Inverse Document 
Frequency. Term Frequency (TF) implicates the significance of any 
particular word with the frequency of its occurrence, which is if a word 
occurs quite a lot of time in a document, it might mean that it is simply a 
significant word because it is frequently repeated. To simplify it, tf(t,d) is 
the raw frequency of a term t in a document d. Inverse Document Frequency 
(IDF) helps to determine if any particular word in a document is common or 
rare.  

IDF = Log (Quotient (total no. of documents/no. of documents 
containing the term).  
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Figure 3 Screenshot of Sentiment score of all senses of the strong polarity words  

 
 

TF-IDF denotes how significant a word is to a document [3] in a given 
text. It is a crucial weighing factor in several NLP tasks. The TF-IDF is 
directly proportionally to the occurrence of a word in the document. 

 

3.4  Classification 
 

Support Vector Machine (SVM) was used for classifying the TF-IDF 
Vectors into positive or negative classes. The classifier was trained with 
multiple values of C, the cost parameter of SVM. The classifier is used to 
classify the sentences of the finally obtained vector as subjective or 
objective. 80% of the document vectors were fed into training while the left-
out 20% was fed into testing. The classifier assigns sentiment polarity 
(positive or negative semantic orientation) for each of the test document 
vector. Ex: If a document vector has a positive polarity, then the opinion of 
that user is positive towards that product or decision. Classification was also 
done using Naïve Bayes classifier but SVM proved to be the best. 

 

 

4    Experiment and Results 
 

Tools like RapidMiner and programming languages like Java have been 
used for this unique methodology. The experiments were performed on two 
sets of data corpus. They are the movie review subjectivity corpus and the 
movie review polarity corpus. The movie review subjectivity corpus [7] was 
used by Pang and Lee. This corpus contains 5000 subjective and 5000 
objective reviews. The source of the subjective reviews is 
www.rottentomatoes.com. The source of the objective reviews is the  

http://www.rottentomatoes.com./
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Internet Movie Database, imdb plot summaries  www.imdb.com. The movie 
review polarity corpus was used by Pang and Lee, which contains 1000 
positive and 1000 negative movie reviews, collected from Internet Movie 
Database archive of rec.arts.movies.reviews newsgroup.  

SentiWordNet plays a vital role in this work. In our feature selection 
method using SentiWordNet, output is obtained as in fig 3. Sentiment scores 
using the four functions for each user review is obtained as in fig 4. An 
instance of tf-idf is created in order to use the tf-idf algorithm. The instance 
of tf-idf contains TreeMaps for documents and corpus. Based upon the input 
to the tf-idf module, best word list or similar documents can be identified. A 
library is used exclusively for tf-idf vector creation which helps to compare 
and sort the documents based on their similarities. Fig 5 gives a sample 
output of TF-IDF vector creation. 

Each user review is presented in Column B. Column C,G uses the sum 
of the sentiment scores of all the words to identify the final sentiment, 
whereas the maximum of the sentiment score, average of the sentiment 
score and Adjective-Verb-Adverb’s sentiment score is used in columns 
(D,H),(E,I) & (F,J) respectively. Column G, H, I & J uses the sentiment 
score of the selected strong polarity words to identify the final sentiment. 
ST-Selected Threshold 

 

 
 

Figure 4 Screenshot of the data generated 
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Figure 5 TD-IDF Vector is created for the file “cv003_11664.txt” 

 

5  Conclusion  
 

Sentiment Classification helps to classify text into positive or negative, 
based on the sentiment polarity of the text. This method of Sentiment 
Analysis and Opinion mining uses the rich lexical resource, SentiWordNet 
to prepare more informative document vectors. 

In classification, the ten-fold cross validation method was used[3][4], 
where the classifier was trained with different values of C, the cost 
parameter of SVM. The best result was obtained with C=1 as 87.33%. 

Sentiment polarity (either positive or negative) of each test document 
vector is identified by the classifier. 

Future research can be driven in by addressing other challenges like 
pragmatics, sarcasm detection, negation, entity identification, aspect-based 
sentiment classification and more, to bring out more accurate results. 
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