
IJSTE - International Journal of Science Technology & Engineering | Volume 2 | Issue 12 | June 2016 
ISSN (online): 2349-784X 

 All rights reserved by www.ijste.org 
 

333 

We Recommend: Recommender System based on 

Product Reviews 

  

Vedita Velingker Malony Alphonso 

PG. Student Assistant Professor 

Department of Information Technology Department of Information Technology 

Padre Conceicao College of Engineering, Verna, Goa, India Padre Conceicao College of Engineering, Verna, Goa, India 

 

Abstract 

Online reviews are a form of free text that has information about user’s experience and their issues with the product. This 

information is a rich source for a company’s business intelligence which can be harnessed for the purpose of personalization, 

product recommendation and better customer understanding. This paper proposes WeRecommend, a recommender system that 

makes use of consumer opinion expressed online about products, to generate product recommendations. It performs comparisons 

among a multitude of products, based on opinions provided in reviews by users who have had an experience with the product and 

recommends much better products. It not only considers the strength of each user’s opinion, but also gives an overall evaluation 

of each feature for a product. Our recommender system is different from personalized recommender systems that are mainly 

based on user’s previous browsing history and previously viewed categories. This system focuses on user convictions and 

recommends to customers products with better subjective user experiences.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Recommendations have immense significance in our lives. General masses usually tend to make their choices by relying on other 

people’s suggestions. They trust their suggestions more as these suggestions are based on first-hand experience. Right from 

choosing a restaurant to dine to taking important decisions, suggestions by friends and family have always been a key factor.  

Suggestions or recommendations play an important role in e-Commerce. Online forums allow customers to express opinions 

about any product and also to read reviews published by others. It is noticed that most online shopping websites, such as Amazon 

and Flipkart, emphasize participation of the users. They encourage people to give their views on the products that they have 

purchased.  As human beings, we are always interested in “what others feel”; like if someone wants to purchase a new product, 

they try to read the reviews which contain other user’s experience with the product and based on those reviews, they take the 

decision. This online word-of-mouth behaviour represents a new source for consumers to obtain information. 

A recommender system typically suggests items to a user that may appeal him/her. Recommender systems more commonly 

use content based, collaborative filtering or hybrid (combination of both) techniques to generate recommendations. Most of the 

recommender systems largely ignore the wealth of information present in online reviews. 

In this paper we propose a system to generate recommendations that are based on reviews authored by customers after they 

have used the product. When a new user searches products, reviews and recommendations based on them are published for the 

particular product. Upon viewing the customer reviews, a user can trust them since it is a proof of somebody else having had an 

experience with the product. 

This system basically has two major steps: opinion mining and item recommendation. Opinion mining and sentiment analysis 

are techniques used to study and extract opinions and sentiments. First step of opinion mining is to extract the features and 

sentiments of an item. Item recommendation is based on the sentiment scores of features of the product. One can compare the 

sentiment scores of products feature-wise or for the entire product as a whole. The product with a higher score is ranked higher 

on the list of recommended products. 

II. LITERATURE SURVEY 

 Comparative Sentiment Analysis 

Off late, technology savvy customers wish to compare products on a finer level, such as display of a laptop or the camera pixels 

in a mobile. There are various websites which perform comparisons between two or more products based on technical 

specifications. Before purchasing a product, customers usually visit these sites to help them reach a final decision. Thus, product 

comparisons have always been a key part of e-Commerce.  

Comparison approach allows us to make judgements in a valid and convincing manner. Consider as example, ‘Processing 

speed of Intel i7 is superb’ conveys different information against ‘Intel i7 processor speed is much better than Intel i5’. The 

second statement gives us a much better idea about the Intel i7 processor.  
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Liu et al. make comparisons between the products by identifying comparative sentences [13] and mining relations between 

two entities with respect to some common features [14]. These methods tend to achieve a high precision. But since such 

comparative sentences rarely appear in online comments or reviews, it is not easy to make comparisons among products. Liu et 

al’s another research work is an implementation of a prototype system called ‘Opinion Observer’ [4] which concentrates on 

inspecting and comparing sentiments expressed online. The system displays the comparison results so that the user can clearly 

view the strengths and weakness of each product and its features. However, this strength and weakness is calculated by counting 

the number of positive and negative sentiments expressed for each feature. The sentiment strength is also very essential when 

customers relate their experience with a product, which is not taken into account. For example, the sentence ‘The Processing 

speed of Intel i7 is superb’ obviously contributes more positive strength on the “speed” feature than the ordinary statement 

‘Processing speed of Intel i7 is good’.  Pang et al [5] has focused on identifying strength of a sentiment by classifying user’s 

reviews into a rated scale (e.g., one to five “stars”). He does not display the detailed scores of each feature; his work is based 

only on whole review i.e., at document level. Although star ratings allow us to decide what is better at a glance, it is not 

sufficient to have it only for the product. Sometimes a user is more interested in particular features of the product. 

 Recommender System 

As online shopping is gaining popularity, recommendations have become a common aspect of e-commerce’s websites such as 

Flipkart, PepperFry, Amazon etc. We have all noticed that while browsing through a product’s detailed description, there is small 

display panel below the description that has caption as ‘What do users ultimately buy after viewing this item?’ or ‘Similar 

products’ or ‘People who bought this have also bought’. This recommendation technique is mainly based on user’s browsing 

history on the website and previously viewed categories. However, recommendation can be much more beyond that, such as 

presenting products that have garnered a better user experience and with suitable physical details.  

Zhang et al. [18] have proposed a content-based personalized recommendation system which can learn user profiles from user 

feedback so that it can deliver information specific to each individual user's interest. In Scaffidi et al’s work [8], they 

implemented a prototype system called Red Opal that scores each feature of the product. Then when user selects a feature, the 

products are displayed according to the scores of that feature. But just by ranking products according to the desired feature, 

customer’s demand cannot be fulfilled, such as “Recommend some laptops whose screen size, speed and storage is better than 

Lenovo Yoga Book”. This research work also failed to consider the product generation. Some researchers also perform product 

recommendation by taking as input user preferences to generate personalized recommendation. Aciar et al. [2] have developed a 

system Informed Recommender, which generates recommendations using an ontology data. Thus the success of this system 

depends on the correct mapping of knowledge from the reviews onto ontology structure. 

 
Fig. 1: System Architecture 

III. SYSTEM ARCHITECTURE 

Fig.1 shows the architecture of proposed system. The free form text reviews are extracted from websites using a web scrapper. A 

web scraper is developed to extract reviews from the websites. This scraper is customized to extract only user review text, thus 

achieving a faster processing speed. Once the reviews are extracted, they are pre-processed. Preprocessing includes steps such as 

tokenization, stop word removal and part-of-speech tagging using [20]. Next, the pre-processed reviews are given as input to the 

feature extraction phase. In feature extraction phase, features are extracted and then listed according to their frequency of 

occurrence. From this list of extracted features, similar features are clustered and these clustered features are sorted based on 

frequency of occurrence. The features which have a frequency higher than an experimentally set threshold are retained. Output of 

feature extraction phase is a list of features of the product that are most frequently commented upon. In sentiment extraction 
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phase the sentiments which are adjacent to the features are extracted. Phrases that convey sentiment usually comprise of 

adjectives, adverbs or verbs. Adjective phrases are extracted based on patterns. Then individual words in these phrases are scored 

and classified as positive or negative using [22]. Once the classification is done, the scores are aggregated and the summary of 

the features is generated. Finally, in the recommendation phase, comparisons are made among various products and their 

features, based on sentiment scores. Products that have a better sentiment score are recommended to the user. Recommendation 

phase output is a ranked list of products. 

IV. IMPLEMENTATION AND RESULTS 

 Feature Extraction 

In feature extraction phase, the product features are first extracted. Product features which are frequently talked about are usually 

genuine and important features. Features which are infrequent are likely to be less important. Reference [12] lists that nouns and 

noun phrases should be identified using a part-of-speech (POS) tagger, because usually the product features appear to have noun 

word form. Reference [20] tags nouns by the NN or NNPS or NNP tags. Once the nouns are extracted, a method based on soft 

constraints [19] is used for feature clustering. Similar features are clustered together and ranked based on their frequency of 

occurrence in the dataset. The reason for using this approach is that when people comment on product features, the vocabulary 

they use tends to converge. Different people are likely to use different terms in their description, and it so happens that these 

terms are synonyms of each other. Hence they require to be grouped under a single term.  

The first soft constraint is Sharing Words Soft Constraint which specifies that features expressing sharing common words are 

likely to belong to the same group. Candidate features that have a subset – superset relationship are identified and merged, e.g., 

“battery” and “battery life”. The feature “battery life” should be grouped under “battery”, because it is a subset. The second soft 

constraint is Lexical Similarity which specifies that feature expressions that are similar lexically based on [21] are likely to 

belong to the same group, e.g., “cost” and “price”.  

After clustering, product features whose frequency of occurrence is greater than an experimentally determined threshold are 

retained. 

Reviews were extracted from e-Commerce websites Amazon and Flipkart using the customized web scraper. The dataset 

contained 1020 text reviews. Each review was stored in an individual text file. As shown in Table I, 4500 nouns were extracted 

by the [20] for a dataset of 1020 reviews. This number included single terms as well as noun phrases. The product features were 

clustered together using first soft constraint (call this Stage 1). The product features reduced from 4500 to 678 in Stage 1. There 

was feature reduction of 84.5%.  Using the next constraint the product features were clustered together (call this Stage 2). Out of 

the 678 features, 115 features exhibited synonymy relationship. There was a reduction of 16% from the set features obtained in 

Stage 1. Thus the total number of noun features obtained was 563. For the determination of the frequency threshold, initially a 

dataset of 500 reviews was taken and then the ranked feature list was obtained. This process was repeated with several dataset 

sizes, where size was increased by adding an incremental step count. It was analyzed that the features with a frequency count of 

50 and above were valid features. A survey was also conducted, where participants were asked to select the features of a product 

that they would consider important while buying the said product. It was noted from the results of the survey, that most features 

selected by participants, had a frequency count of 50 and above. Hence the experimentally determined threshold was set to 50.  

 Sentiment Extraction 

In sentiment extraction phase, the sentiments adjacent to the features are extracted. Phrases that have adjectives and adverbs in 

them are said to be good indicators of a person’s sentiment or opinion. This is because adjectives describe an object and adverbs 

indicate the degree or intensity e.g., in “very good”, “good” is an adjective and “very” is an adverb. Therefore in this research, 

the adjective phrases adjacent to the features were extracted. Table II denotes some patterns, where JJ is POS tag for adjectives 

and RB is a POS tag for adverbs. Table III shows some examples of extracted phrases. 
Table – 1 

Feature Extraction Phase 

 Count Feature Reduction 

Extracted Features 4500 - 

Stage 1 678 84.5% 

Stage 2 563 16% 

Table – 2 

Pattern’s For Extracting Phrases 

Word 1 Word 2 Word 3 

JJ NN/NNS - 

NN/NNS JJ - 

RB/RBR/RBS JJ - 

RB/RBR/RBS JJ NN/NNS 

NN/NNS RB/RBR/RBS JJ 
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Table - 3 

Examples of Phrases 

Pattern Example 

JJ – NN great battery 

NN – JJ quality cheap 

RB – JJ not good 

RB – JJ – NN very bad camera 

NN – RB – JJ keyboard not good 

During this phase, a total of 1547 unique sentiments were extracted using a dataset of 1020 reviews. However out of these 

extracted sentiments, 223 extracted sentiments were not valid sentiments, hereby generating an error rate of 14.49%. 

 Feature Sentiment Summary 

Reference [22] is a publicly available resource that is used to classify the sentiments scores. It contains two scores, PosScore and 

NegScore which specify the positivity and negativity score assigned to a word by [22]. A summary of all the reviews is obtained 

for each product model by generating a total score for the product model. This total score depends on the aggregated score of the 

product features. These feature scores are calculated separately for positive sentiments and for negative sentiments.  

The positive score for each product feature is calculated using the formula given below: 

 (1) 

The negative score for each product feature is calculated using the formula given below: 

 (2) 

Finally the Positive Score is compared with the Negative Score. Whichever score is higher, it becomes the aggregated score 

for the product feature. This score specifies how positive or how negative the product/product feature is.  

 Recommendation 

In the Recommendation Phase, user searches for a product model. Then the user is asked to select the features that are important 

to him. If the user did not select any features, then the overall score of the product is considered. Using the scores of selected 

items, comparisons are made. We say, for any two products A and B, considering the feature j, if product A is better than product 

B depends on the value of the condition  

score(A, j) > score(B, j)                               (3) 

Based on this, a ranked list of recommendations is generated. This ranked list is then presented to the user. 

 
Fig. 2: Recommender System Screenshot 
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V. CONCLUSION AND FURTHER ENHANCEMENTS 

“What others think” has always been a key factor in our lives and in this digital age, people love to post their views, opinions, 

concerns and judgments in reviews, blogs or vlogs online. The objective of this research was to make use of the rich source of 

opinions/sentiments in reviews to recommend products with a better user experience and aid customers in decision making 

process. Since the material available online is in form of unstructured text, it has to be processed and put into the correct format. 

To do this, we have various Data Mining and Natural Language Processing techniques which were studied in due course of 

project. 

Instead of only providing the customer with star ratings, it is better to go one step further and recommend nicer products. 

Since these recommendations take into account actual user experience, it is really helpful. The customer will be always guided to 

a better decision. 

In this project, first product features are extracted and next the sentiments expressed on these features are extracted. In future, 

methods of bootstrapping like Double Propagation could be used to simultaneously determine product feature and sentiments. A 

product has explicit as well as implicit features. In this project only explicit features have been extracted. To increase the 

efficiency of the system, even the implicit features should be considered. This Recommendation System is solely based on user 

suggestions. It can also be combined with a Content based Recommendation system or a Collaborative Recommendation 

System. Also, the user’s knowledge (expert or average) can be considered while making recommendations. Requirements of an 

average user are different from professional needs. 
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