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Abstract— The World Wide Web can be viewed as a repository of opinions from users spread across various websites and 
networks and today’s netizens look up reviews and opinions to judge commodities, visit forums to debate about events and 
policies. With this explosion in the volume of and reliance on user reviews and opinions, manufacturers and retailers face the 
challenge of automating the analysis of such big amounts of data (user reviews, opinions, sentiments). Armed with these 
results, sellers can enhance their product and tailor experience for the customer. Similarly, policy makers can analyze these 
posts to get instant and comprehensive feedback. Or use it for new ideas that democratize the policy making process. This 
paper is the outcome of our research in gathering opinion and review data from popular portals, e-commerce websites, 
forums or social networks; and processing the data using the rules of natural language and grammar to find out what exactly 
was being talked about in the user's review and the sentiments that people are expressing. Our approach diligently scans 
every line of data, and generates a cogent summary of every review (categorized by aspects) along with various graphical 
visualizations. A novel application of this approach is helping out product manufacturers or the government in gauging 
response. 
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I. INTRODUCTION 
 
Opinion mining is another term used for sentiment 
analysis. It is the study of analyzing one's 
sentiments, evaluations, attitudes about any topic. 
Before the year 2000, there was little research done 
in the field. But now there are several reasons that 
why the field has become a hottest research area. Its 
applications can be seen in every domain. It is 
important for both individuals as well as for the 
organizations to grow, hereby providing the strong 
motivation for research. We have large volume of 
data available on web. The inception of the sentiment 
analysis coincides with those of online data in form of 
reviews, blogs. Without the availability of that data, 
the research on sentiment analysis could not have 
been possible. Here, the focus is, not only to detect 
the polarity of the product reviews but to resolve the 
sentiment at more detailed level. The intended work 
is to extract the features from the review and 
detecting the polarity for each aspect, thus resulting 
in feature extraction matrix (FEM). The work is also 
concerned with calculating the sentiment score 
associated with features of entity. Here, a SAFE 
(sentiment analysis and feature extraction) miner has 
been proposed to achieve the objectives. A 
subjective classifier is used to separate the subjective 
sentences. Subjective sentences contain the sentiment 
bearing words. Stop words are removed thus 
performing the data pre-processing step. By 
representing the feature extraction matrix, it would 
be easier for other readers to understand on what 
features the opinion holder has commented upon.  
 
II. LITREATUURE SURVEY 

Summarizing sentiment and in particular 
summarizing sentiment by extracting and aggregating 
sentiment over ratable aspects has been a very active 
area of research recently. In the previous approach 
the user demonstrated a multi-step methodology that 
combines cutting edge techniques in multi-document 
summarization, polarity classification and sentiment 
analysis. IT automatically synthesizes, filters, and 
summarizes user product reviews into a short list of 
positive and negative opinions as expressed in the 
reviews. In the paper titled “Entity discovery and 
assignment for opinion mining applications”  the 
authors propose that Opinion mining became an 
important topic of study in recent years due to its 
wide range of applications. There are also many 
companies offering opinion mining services. One 
problem that has not been studied so far is the 
assignment of entities that have been talked about in 
each sentence. Let us use forum discussions about 
products as an example to make the problem 
concrete. In a typical discussion post, the author may 
give opinions on multiple products and also compare 
them. The issue is how to detect what products have 
been talked about in each sentence. If the sentence 
contains the product names, they need to be 
identified. We call this problem entity discovery. If 
the product names are not explicitly mentioned in the 
sentence but are implied due to the use of pronouns 
and language conventions, we need to infer the 
products. We call this problem entity assignment. 
These problems are important because without 
knowing what products each sentence talks about the 
opinion mined from the sentence is of little use 
In the paper titled “Thumbs up or thumbs down? 
Semantic orientation applied to unsupervised 
classification of reviews”  the authors propose that 



International Journal of Advances in Electronics and Computer Science, ISSN: 2393-2835             Special Issue, Sep.-2016 

A Comprehensive Approach To Analyse And Rank Products Using Sentiment And Feature 
 

149 

This paper presents a simple unsupervised learning 
algorithm for classifying reviews as recommended 
(thumbs up) or not recommended (thumbs down). 
The classification of a review is predicted by the 
average semantic orientation of the phrases in the 
review that contain adjectives or adverbs. A phrase 
has a positive semantic orientation when it has good 
associations (e.g., “subtle nuances”) and a negative 
semantic orientation when it has bad associations 
(e.g., “very cavalier”). In this paper, the semantic 
orientation of a phrase is calculated as the mutual 
information between the given phrase and the word 
“excellent” minus the mutual information between 
the given phrase and the word “poor”. A review is 
classified as recommended if the average semantic 
orientation of its phrases is positive. The algorithm 
achieves an average accuracy of 74% when evaluated 
on 410 reviews from Opinions, sampled from four 
different domains (reviews of automobiles, banks, 
movies, and travel destinations). The accuracy ranges 
from 84% for automobile reviews to 66% for movie 
reviews. 
 In the paper titled “Mining and summarizing 
customer reviews, “the authors propose that 
Merchants selling products on the Web often ask 
their customers to review the products that they have 
purchased and the associated services. As e-
commerce is becoming more and more popular, the 
number of customer reviews that a product receives 
grows rapidly. For a popular product, the number of 
reviews can be in hundreds or even thousands. This 
makes it difficult for a potential customer to read 
them to make an informed decision on whether to 
purchase the product. It also makes it difficult for the 
manufacturer of the product to keep track and to 
manage customer opinions. For the manufacturer, 
there are additional difficulties because many 
merchant sites may sell the same product and the 
manufacturer normally produces many kinds of 
products. In this research, we aim to mine and to 
summarize all the customer reviews of a product. 
This summarization task is different from traditional 
text summarization because we only mine the 
features of the product on which the customers have 
expressed their opinions and whether the opinions are 
positive or negative. We do not summarize the 
reviews by selecting a subset or rewrite some of the 
original sentences from the reviews to capture the 
main points as in the classic text summarization. Our 
task is performed in three steps: (1) mining product 
features that have been commented on by customers; 
(2) identifying opinion sentences in each review and 
deciding whether each opinion sentence is positive or 
negative; (3) summarizing the results.    
In the paper titled” Discovering the discriminative 
views: Measuring term weights for sentiment 
analysis,” the authors propose that  This paper 
describes an approach to utilizing term weights for 
sentiment analysis tasks and shows how various term 
weighting schemes improve the performance of 

sentiment analysis systems. Previously, sentiment 
analysis was mostly studied under data-driven and 
lexicon-based frameworks. Such work generally 
exploits textual features for fact-based analysis tasks 
or lexical indicators from a sentiment lexicon. We 
propose to model term weighting into a sentiment 
analysis system utilizing collection statistics, 
contextual and topic related characteristics as well as 
opinion related properties. Experiments carried out on 
various datasets show that our approach effectively 
improves previous methods. 
 
III. RELATED WORK 

 
Sentiment classification comes under the problem of 
text classification. Previously, text classification 
incorporated a work of classifying a document topic 
wise, e.g., sports, and sciences. Key features help in 
detecting the theme of the document. As far as 
sentiment analysis is concerned, sentiment words 
or opinion words, for example good, excellent, 
amazing, bad etc, play a significant role in 
classifying a document. These are the words that 
help in deciding the polarity of the reviews. In the 
problem of entity discovery and entity assignment 
was studied out. The researchers proposed the 
techniques for entity discovering and entity 
assignment in the sentences. Pattern-based methods 
were employed to solve the entity discovery problem. 
Also, the comparative sentences were studied for the 
assignment of the entities. The unsupervised 
approach was presented for classifying reviews in 
Average semantic orientation of the phrases was used 
for classifying the reviews. The PMI-IR algorithm 
was used to determine the semantic orientation. The 
algorithm worked in three steps. First, it would 
extract all the phrases that contain adverbs or 
adjectives. In second step, it will predict the semantic 
orientation for each phrase. Third step is to classify 
the review on the basis of the orientation result. The 
second step of the algorithm is the most important 
step. The semantic orientation is predicted here as: 
SO(phrase that contain verbs or adjectives) = 
PMI(phrase that contain verbs or adjectives, 
"excellent") - PMI(phrase that contain verbs or 
adjectives, "poor"). Mining the various product 
features and customer reviews summarization was 
studied in  
 The task also involves the finding of the opinion 
sentences and deciding the polarity of the sentences. 
The main task was to provide the brief summary of 
the customer reviews. In the identification of opinion 
holder and sentiment about any topic was studied. 
Word sentiment classifier was employed to 
determine the sentiment. In a holistic lexicon-based 
approach was proposed to opinion mining. The 
research focused upon context dependent analysis of 
the opinions. In the novel rule mining and supervised 
learning approach was presented to identify the 
comparative sentences. Three types of documents 
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were taken into analysis namely, news articles, 
forums, and reviews. For web opinion mining and 
extraction, a machine learning approach was 
implemented in . Multiple linguistic features (e.g., 
part-of-speech, phrases', and surrounding contextual 
clues of words/phrases) were employed to perform 
analysis on web opinion. In the sentiment analysis 
carried out on subjective sentences, discarding rest 
of the sentences. Subjective sentences are the 
sentences that contain opinions. The minimum cut 
approach was implemented to design the algorithm 
for analysis on movie reviews. In  a method based on 
bootstrapping was employed for studying targets and 
opinions on them. The method was called double 
propagation method. The method aimed at 
determining the linking between the opinion words 
and targets. Various machine learning methods were 
studied in the methods were naïve Bayes, maximum 
entropy model, and support vector machines. The 
movie-review domain was selected for analysis and 
experimentation of these methods. Support vector 
machines tend to be the best method in the result. In 
the detection of pro and con reasons of reviews is 
studied. The aim was to analyze why people like or 
dislike that product. The maximum entropy model 
was used to perform this task. In the genetic 
algorithm was proposed to classify the documents of 
different languages into desired sentiment. 
Sentiment classification methodologies were 
applied on two languages namely, English and 
Arabic web forums. For efficient feature selection, 
the entropy weighted genetic algorithm (EWGA) was 
employed. In  a semi- supervised approach was used 
to sentiment classification. The target here was to 
mine the unambiguous reviews using spectral 
techniques and then ambiguous reviews using novel 
combination of active learning, transductive 
learning, and ensemble learning. In the customer 
feedback data was analyzed for sentiment 
classification. In the different weighting schemes are 
studied for sentiment classification. In the two tasks 
were performed. The first task was to identify the 
document whether it is review or not. The second 
step is to classify the review into desired sentiment. 
In linguistic knowledge sources were used to 
perform the classification. In the authors proposed 
the technique called non-negative matrix 
factorization method to detect sentiments, According 
to the ACM communication magazine many open 
challenges still existing within the field of sentiment 
analysis. And hence to sharpen the prevailing 
techniques and to provide satisfactory solutions to 
those challenges, lot of work is desired to be done in 
this field. It is necessary to identify the sentiment 
related to each aspect of entity, when document 
discusses about several aspects of the entity. There is 
a need to calculate more accurately, the overall 
sentiment of the product review. The proposed work 
is to calculate the overall sentiment score associated 
with each product review and also score related to 

each aspect of the entity. The feature extraction 
matrix (FEM) is developed to provide the 
information about number of features attached to the 
product review along with the sentiment score and 
orientation. With this work, we can also generate the 
specific reviews that express opinions attached to that 
feature. For each feature, we would identify that how 
many of the total reviews have positive orientation 
and how many have negative orientation. Hence, 
fetching the satisfaction level from the reviews and 
resolving the sentiment in more detailed level.  
 
IV. PROBLEM FORMULATION 
 
Opinion mining or sentiment analysis is the mining 
of people's opinions, attitudes, and emotions about 
any topic. Sentiment analysis has been an active 
research area in natural language processing, data 
mining and Web mining in recent years. Opinion 
mining at the document level, sentence level has been 
studied by the researchers. The intended work aims at 
aspect level mining. Mining of the opinions about 
different features of a product is a aspect level 
mining. The two main tasks are related with it. One is 
extraction of entity and another is extraction of 
aspects. As reviews are increasing in large amount 
day by day, they need to be analyzed for decision 
making process by individuals as well as by the 
organizations. The more fine grained opinion 
mining is thus needed. Sentiment bearing words are 
important to determine the sentiment of opinion 
holder towards any topic. For e.g., awesome, nice, 
and excellent are positive sentiment words, and poor, 
distress, pitiable and bad are negative sentiment 
words. A sentiment lexicon contains such sentiment 
bearing words. Lexicon is a major but not the only 
requirement for sentiment analysis. With reference to 
article [18], various issues in the field of sentiment 
analysis have been sighted out. There are several 
issues that are highlighted in social media while 
performing sentiment analysis:  
1. A positive or negative sentiment word may have 
opposite orientations in different domains. For 
example, "small" usually indicates negative 
sentiment, but it can also imply positive sentiment in 
some situation.  
2. Interrogative sentences may contain sentiment 
bearing words but actually these sentences express 
no sentiment. Consider the example "will you please 
tell me which Samsung mobile phone is awesome?" 
This sentence contains the sentiment word awesome, 
but actually expresses no sentiment. 
 3. Consider the following review as an example to 
introduce the problem.  
Opinion holder: 
Karry  
Date:September 10,2011 
“I bought a mobile phone yesterday, The touchpad 
of the phone is amazing. My wife find’s camera to 
be dull in picture quality  In the above example, the 
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review contains both opinions, positive as well as 
negative opinions. There are two opinion holders. 
One is Karry, who is holding the positive opinion 
about the camera and the other one is his wife who is 
holding the negative opinion about the camera. 
Therefore, some better mechanism is required to 
extract the opinion holders and  
entities, aspects (on which opinion holders had 
commented upon) from the product review.  
4. They are sentiment shifters are words that change 
sentiment orientations. The types of sentiment 
shifters are not, never, none, nobody, nowhere, 
neither, and cannot. They are also called negation 
words. For e.g., "I am not happy with the phone", 
because "happy" is a positive sentiment word, the 
sentiment analysis system may declare this 
comment as positive, but actually it is negative.  
5. There are some words that can change the 
sentiment orientation. For e.g., "but".  
6. The next issue is handling sentiment of 
comparative sentences. Consider the example: "The 
xiaomi MI3 is better than the Moto G. It is 
awesome." Our commonsense tells us that "It" means 
"xiaomi MI3" and sentiment about "xiaomi MI3" is 
positive, but it is negative for "Moto G". The system  
should be reliable enough to detect sentiment for 
each entity, like in this type of case. Thus, there is 
need for algorithm that would solve these problems. 
We restrict our work by working on some of the 
issues discussed above. The intended work is to 
propose the SAFE (sentiment analysis and feature 
extraction) miner which will resolve the sentiment at 
aspect level.  
 
STEPS INVOLVED SENTIMENTAL AND 
FEATURE EXTRACTION 
 [1] Design and Development of Review Collection 
Algorithm which is responsible for collecting the 
reviews from Amazon or flipchart using web crawler 
data mining technique or submit customized reviews 
in the application.  
[2] Design and Development of Data Cleaning 
Algorithm which is used to remove the unwanted 
data known as stop words. 
[3] Design and Development of Frequency 
Algorithm which is used to obtain frequency of the 
token in a review. 
[4] Design and Development of Feature based 
Frequency Computation which is used to obtain 
frequency across all the products and for all the 
reviews per feature. The feature can be camera, 
battery life etc. 
[5] Design and Development of Part Of Speech 
(POS) based positive Frequency Computation for 
each of the features  
[6] Design and Development of Feature Extraction 
Matrix (FEM) generation algorithm. FEM matrix 
has each row as a observation for a product and each 
of the columns represent the feature. 

[7] Design and Development of Ranking Algorithm 
which is used to rank the products based on search 
criteria matching the FEM matrix. 

   Algorithm SAFE 
MINER ()  

 
Input : Review data 
set  
Output : Each review orientation identification 
and extracted aspects with associated sentiment 
score and FEM 
  

A. Procedure Opinion Words Extraction() and 
Opinion  

Orientation 
Identification()  
 
 

1. Let R be the set of reviews i.e. R = {r1, r2, 
r3....... rn}, where each review ri R.  

2. Spilt each review ri into a sentence 
set S. S is composed of number of 
sentences i.e. S = {s1, s2, s3.... sm}. 
Each sentence sj S.  

3. for each sentence sj 
S do,  
extract opinion bearing words  

for each word wq in the sentence do  
traverse the lexicon to get  
the numeric polarity score  
If (score = exist)  
SO (wq) = recorded  

// SO i.e. semantic orientation of each opinion  
bearing word is recorded  

end if  
Sentence Score (sj) ==SO(Wq) 
end for  
4. Total Review Score (ri) = Sentence Score  

// TRS (Total Review Score) now contains  
the polarity numeric score of the review.  
 
B. Procedure Product Aspects Extraction() and  

Identificati
on()  
1. Features are searched against the self 
constructed feature set.  
2. The sentiment score of the extracted features 

are dependent on the opinion words that are 
associated with them in a minimum distance.  

3. Once the polarity score for the words are 
identified. The next is to associate them with the 
relevant features.  

for each feature fx belonging to 
sentence sj,  

traverse for the opinion 
words wq  
which are more 
closer to it.  
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fx = SO (sj)  
end for  
C. Procedure Generating Feature Extraction 
matrix  

(F
EM)  

 
1. In the matrix M[r][f], consider review set R 

as tuples and feature set as columns.  
2. for all review ri 

R, do  
If (SO (fx) = exists)  

Set value (M[ri,fx]) = 1  
else  

Set value (M[ri,fx]) = 0  
end for  
 

Algorithm for extraction of opinion words and 
features and their  
orientation 
identification  
 
The system performs these tasks in three steps: (1) the 
opinion sentences are identified and then decided 
whether opinion sentence is positive or negative; (2) 
the product aspects are then identified that have been 
commented by the opinion holders; (3) feature 
extraction matrix (FEM) is produced. The sub-steps 
of the algorithm are discussed below.  
Opinion  Extraction  and  Opinion 
 Orientation Identification: The system 
crawls the product reviews and put  
them into the review database. The opinion words 
are extracted from the review and semantic 
orientation of the words are predicted by using 
sentiwordnet. The algorithm identifies the opinion 
bearing words. The opinion bearing words are the 
words which expresses opinion about anything. It has 
been studied that adjectives play a vital role in 
expressing opinions. Presence of adjectives defines 
the subjectivity in the sentences. The system then 
aims at finding the semantic orientation of the found 
opinion words which will be then used to determine 
the polarity of the review. The algorithm classifies 
the review as recommended if positive things are said 
about the product in the review and would classify it 
as not recommended if negative things are being said 
about the product. A subjective classifier is used to 
separate the subjective sentences. Subjective 
sentences contain the sentiment bearing words. To 
calculate the numeric score for the sentiment bearing 
words, a lexicon is being used. It contains around 
million of words. Whenever the review is consider 
for counting score, our algorithm will undergo the 
process, where sentiment bearing words would 
compared with the words listed in the lexicon. The 
resultant is the numeric score on the basis of which, a 
product can be resolved to the desired orientation. 
Furthermore, when a customer talks about various 

aspects of the product, it is then become necessary to 
calculate the sentiment score related to each feature.  
Feature Extraction and Feature Orientation 
Identification: The algorithm aims at identifying and 
extract object features  
that have been commented on by an opinion holder, 
followed by feature pruning task. For this purpose, 
we have made our own lexicon of features from 
which features would be extracted and a desired 
sentiment for that particular aspect is calculated. It 
would determine whether the opinions on the 
features are positive or negative. Based on the 
opinions expressed with each feature that has been 
commented upon by the opinion holder, a sentiment 
score get associated with the feature by making use of 
the lexicon approach.  
Generation of FEM (Feature Extraction Matrix): 
Going further, a feature extraction matrix will be 
generated which would tell the number of features of 
the product are present in the review and the polarity 
score of the features present in the  
Review. The sample feature extraction matrix 
(FEM) is depicted in Table 1. In case, the customer 
talks about the new feature, which is not present in 
the feature set, the new feature is added in the feature 
set. The information obtained from FEM can be 
helpful in deducing efficient ranking among the 
aspects which have been commented by the opinion 
holder. The popular aspects can also be mined using 
the information. Final step would show the graphical 
representation of overall sentiment about the features 
and the product.  
 

 
 
The SAFE (sentiment analysis and feature 
extraction) algorithm can be used to perform the 
comparative analysis among the products based on the 
reviews classification.  
Performance Evaluation of the 
Algorithm:  
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The performance measures for the algorithm are 
described as  
follo
ws:  
Precision or positive predictive value (PPV) is 
calculated as:  
PPV = TP / (TP 
+ FP)  
Sensitivity or true positive rate is 
calculated as:  
TPR = TP / P = TP / (TP 
+ FN)  
Accuracy (ACC) is 
calculated as:  
ACC = (TP + TN) / (TP + TN + FP 
+ FN)  
Terminologies 
Used:  
TP / True Positive: case was positive and predicted 
positive.  
TN / True Negative: case was negative and predicted 
negative. FN / False Negative: case was positive but 
predicted negative.  
FP / False Positive: case was negative but predicted 
positive.  
The terms discussed above may be used to calculate 
the performance of the algorithm 
 
CONCLUSION 
 
In this paper, we proposed a fine grained approach 
for resolving sentiment at aspect level. It is necessary 
to identify the sentiment related to each aspect of 
entity, when review discusses about several aspects of 
the entity. There is a need to calculate the overall 
sentiment of the product, more accurately. A 
feature extraction matrix (FEM) would be generated 
as the result of the proposed work to determine 
sentiment related to features of the product. Other 
information can be mined using FEM approach, as 
discussed. Here, the focus is to solve the issues in the 
field of sentiment analysis, as discussed in the paper. 
The work also includes the task of comparing the 
products on the basis of the product reviews and 
finding out the popular aspects among the reviews. As 
size of information present on the internet has taken a 
shape of the giant it has become a necessity to 
increase the efficiency of the search engines. Web 
mining is aiming in this direction.  In this work we 
have done both feature based and based on negative, 
neutral and positive polarity 

 
FUTURE SCOPE 
 

1) More Number of products can be taken into 
consideration. So that more products can be 
recommended 

2) More Number of  features can be taken into 
consideration to suggest more unique and 
good products 

In our future work, we will implement the proposed 
model known as the SAFE (sentiment analysis and 
feature extraction) miner that would resolve the 
sentiment at aspect level. It would extract the features 
from the product reviews and classify the document 
into desired sentiment. The calculation of the overall 
score of the product review and also score associated 
to each feature will be calculated by the proposed 
technique. In this work, the two products would be 
compared on the basis of the reviews given by the 
people. The feature extraction matrix (FEM) will be 
generated that would help in determining the frequent 
features that the people have talked about as well as 
resolving the sentiments. Feature extraction matrix 
(FEM) will provide the information about number of 
features attached to the product review along with the 
generated score and orientation. The task of 
deducing efficient ranking of the product features will 
be included in the work, based on the opinions. For 
each feature, we will identify that how many of the 
total reviews have positive orientation and how many 
have negative orientation. With this work, we will 
also generate the specific reviews that express 
opinions attached to that feature. Hence, fetching 
the satisfaction level from the reviews and resolving 
the sentiment in more detailed level. 
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