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Abstract: - Nowadays e-commerce services have made the lifestyle very easy and fast, and now it has also 

become more popular. E-commerce market has grown very large. A large number of venders and products 
are available on e-commerce. Many questions and confusion arise when we buy e-commerce 
services/products. People read a product review, when they need to decide whether to purchase a product 
or not, then the poll of others become important. The opinion of others review makes an effect on user 
decision. Factors like purchase records, geographical location and their categories are taken into account in 
the traditional recommended system (RS). The prediction accuracy can be improved in a recommended 
system by systems Sentiment-based rating prediction method (RPS) approach. In textual reviews, each 
user’s sentiment is calculated on items and user sentimental approach is proposed. Interpersonal 
sentimental influence is considered along with users own sentimental attributes. Then items reputation is 
concluded by customer’s comprehensive evaluation. To make accurate rating prediction three factors are 
fused together such as user sentiment similarity, interpersonal sentimental influence, and item’s reputation 
similarity. Performance evaluation is measure based on these three sentimental factors on the dataset 
collected from Yelp. Experimental results show that user preference can be characterized by the sentiment 
from text review and it can improve the performance of recommendation system. 

 

Keywords: Item reputation, Reviews, Rating prediction, Recommender system, Sentiment influence, User 
sentiment, Sentiment analysis. 
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1. Introduction 
 

Day by day people are connecting to the 

Internet, and social networks and are becoming 

information producers along with information 

consumers, because user‟s share their opinions on the 

web, So there is critical problem of information 

overloading. Users cannot easily trust on other people‟s 

review; different users have different thinking on a 

single product. So there is much information present in 

online textual reviews, which plays an important role in 

decision making. For example, the customer decides 

what to buy after having a look at valuable reviews 

posted by others as users easily trust their friends. 

People believe in reviews and reviewers because it 

helps in rating prediction. Rating prediction is based on 

the idea that high-star ratings mean it is related with the 

good reviews. And this thing affects the consumer. In 

social network to mine review and its relations between 

reviewers is a challenging task in machine learning, 

natural language processing and web mining [1]. 

Generally, user‟s rating star-level information is not 

always available on many websites. Reviews contain 

detailed information along with user opinion 

information, which is important for a user to choose a 

product to be purchased. Some people are think about 

price, quality and other comparative factors. All these 

factors describe the user‟s interests according to their 

comments on the product. There are a lot of items in a 

user-item-rating matrix which are not rated. In such 

case, user text reviews are used to predict the unrated 

item [1]. 

 

Sentiment analysis is the most important task 

in extracting user‟s interest preferences. The sentiment 

is used to find customer‟s personal review on the 

product. Before that, there are directly star rating 

options available by which user select number of stars 

on its own experience of the product, but not all website 
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have star rating factor. To make a more accurate rating 

user sentiment takes an important role. Reviews are in 

two types positive or negative. However, it is difficult 

for customers to choose by looking at other candidate 

reviews. To make a purchase decision, customers not 

only need to know whether the product is good, but also 

need to know how good the product is. For example, 

some users prefer to use “good” to describe an 

“excellent” product, while others may prefer to use 

“good” to describe a “just good, not a best” product. 

 

Item‟s reputation depends on customer‟s text 

reviews. Reviews may be positive or negative. 

Sentiment or sentimental words are necessary to obtain 

the reputation of the product. Positive sentiment makes 

a good reputation of an item and negative sentiment it is 

vice versa. So those reviews are to be explored who 

have objective attitude on items. If a reviewer gives 

likes and dislikes on an item, users pay attention to 

him/her. Here interpersonal interaction should be paid 

special attention along with the task of extracting user 

preferences. Better performance in recommendation is 

achieved by different approaches of interpersonal 

influence in social network; this usually solves the 

problem of “cold start”. Few approaches [2], [3], [4], 

[5], [6], focus on product category information or tag 

information to study the interpersonal influence. These 

methods are all restricted on the structured data, which 

is not always available on some websites. Interpersonal 

inference and user preferences can be mined by using 

user reviews.  

 

This problem is address by RPS. RPS proposes 

a rating prediction method which is sentiment-based in 

a framework of matrix factorization. In this work, social 

users' sentiments are used to predict the ratings. Firstly, 

product features are to be extracted from user text 

reviews. Then sentiment words are found from text 

from text review. Review is used to extract the product 

features. Sentiment dictionaries calculate the sentiment 

of a reviewer from its text review. In Fig.1, based on the 

previous user preference of item from text reviews, the 

last item will be recommended to the last user. The 

work is given in [7], [8], [9], [10], [11], focuses on 

classifying users sentiment into two polarities positive 

or negative sentiment.  

 

RPS does not only mine social user's 

sentiment, but also finds out interpersonal sentimental 

influence and item's reputation. At last, everything is 

taken into the recommender system. 

 
Fig. 1. Sentiment-based rating prediction method. 

 

Interpersonal interaction is difficult for extracting users‟ 

preference. To overcome these problems design 

sentiment-based rating prediction method by using the 

framework of matrix factorization. The main 

contributions of the proposed approach are to extract 

and calculate user‟s sentiment from textual review by 

mining sentimental words and use sentiment words for 

rating prediction. User sentiment similarity focuses on 

the user interest preferences. Sentiment spread among 

users that are influenced by other users reviews. If 

different users give the same poll on the same product, 

then the items reputation is improved. System fuse the 

three factors: user sentiment similarity, Interpersonal 

sentimental influence, and item reputation similarity 

into a probabilistic matrix factorization framework to 

carry out an accurate recommendation [1].  

 

The reputation of the product depends on the 

people‟s text review. If users have positive sentiment, it 

increases the good reputation of the product, and 

negative approach is exactly inverse. Negative 

sentiment means bad reputation. When the user wants to 

buy the product online then both reviews are the 

advantage for user to determine advantage and 

disadvantage of the product. The user can easily 

compare product. It is not easy to determine user 

sentiment some time. Most of the reviews make a 

confusing to users, and it is hard to determine. 

 

The remainder of this paper is organized as 

follows. In Section 2, we present the literature review 

about rating prediction in recommender systems. 

Conclusions are drawn in Section 3. 

 

2. Literature Review 
A.  Collaborative Filtering 

Collaborative filtering (CF) is a technique in which 

automatically prediction takes place on the interest of 

user by collecting preference of many users. The 

amount of information on the internet going to increase 

very quickly. The ability to process them CF work. CF 
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is the success to filter the information, however, there 

are two fundamental challenges first one is scalability: 

if information is going to more than ten thousand, the 

CF has many challenges of filtering. The existing 

algorithm of CF has the performance problem with 

individual users for whom that site has huge size of 

information. The second challenge is of improving the 

accuracy of recommendation for the user. As large size 

of information CF take more time and have no accuracy 

as expected. B. Sarwar et al. [12] work for this 

challenges to overcome them by introducing Item-based 

collaborative filtering algorithm. Item based CF 

technique analyses the User-Item matrix to identify the 

relationship between different items and use this 

relation to compute recommendation for the user. B. 

Sarwar et al. analyze different types of techniques for 

computing item-item similarities and overcome the 

limitation of k-nearest neighbor approach and give 

better performance [12]. K.H.L. Tso-Sutter et al. [13] 

propose a generic method which allows a tag to the 

three-dimensional correlation to three two-dimensional 

correlations. And then apply fusion method to 

reassociate correlation of dimension. 

 

B.  Matrix Factorization based Approaches 

CF has performance issue if there are large size 

of the database. To overcome this issue R. 

Salakhutdinov. et al. [14] presents the probabilistic 

matrix factorization (PMF) model. Which scales 

linearly with a number of observation. PMF performs 

well with the large dataset as compared to CF. 

Salakhutdinov. et al. extend the PMF model by 

including adaptive before show system can control 

capacity automatically. They also define a new version 

of PMF that assumption based on the similar 

preference. Means that user who have the similar set of 

item/product having the similar preference. PMF 

compares with NetFlix system and PMF give 7% better 

performance and achieve 0.8861 error rate. 

Salakhutdinov. et al. present two derivations with PMF 

are PMF with learnable prior and constrained PMF. 

 

C.  Reviews based Applications 

People like to share their day to day experience 

on the social networks, such as rating, review, and 

blogs. X. Qian. et al. [15] propose three social factors, 

personal interest, interpersonal interest similarity and 

interpersonal influence. These three factors are built 

into unified personalize recommendation. Personal 

interest denotes rating items individuality of each user 

and their factors were fused together to improve the 

accuracy and applicability of RS. X. Qian. et al. [15] 

conduct experiment of three large size of datasets. L. 

Qu. et al. [16] introduce bag-of-opinions, where the 

opinion of review consisting mainly three 

factors/components, root word, set of modified words 

and negation words. By using three component L. Qu. 

et al. find a numeric score. L. Qu. et al. present ridge 

regression algorithm for learning opinion scores and n-

gram features [16].The automated mining of product 

review and opinion to produce a re-calculated product 

ranking score is a valuable tool which would allow the 

customer to make decision. K. Zhang. et al. present 

product ranking model in which weights are applied to 

product reviews so that product re-ranking score is 

calculated[17]. K. Zhang. et al. experiment his work on 

amazon.com, they present novel approach (model) to 

rank products by analyzing the sentiment of review. K.  

Zhang. et al. consider various product review factors 

such as quality of the product, review time, durability of 

product, and historical positive review of customers. 

 

D.  Sentiment based Applications 

Sentiment analysis conducted at Review level, 

sentiment-level and phrase-level. B. Pang. et al. [18] 

propose a context insensitive evaluation lexical method. 

They classify document based on overall sentiment. The 

machine learning methods like naive Bayes, support 

vector machines and maximum entropy does not well 

perform on traditional topic of sentiment classification. 

D. Tang. et al. [19] find issue by incorporating user-

level information and product-level information into 

neural network method for classification of document 

level sentiment. Vector space model is used to modeled 

user and products. Which capture important clues of the 

product like individual user‟s performance or quality of 

product. D. Tang. et al. achieve state-of-the-art 

performance by combining evidence at user-level, 

product-level, and document-level in unified framework 

of neural. D. Tang. et al. introduce user-product neural 

network for document level sentiment classification. T. 

Nakagawa. et al. devised sentiment classification of 

English and Japanese subjective sentences are 

dependency tree based methods [20]. Content words 

often by subjective sentence, reverse the sentiment 

polarities of other words. So the interaction between 

words in sentiment classification need to consider by 

using bag-of-words approach, it is difficult to handle. T. 

Nakagawa.et al. exploited syntactic dependency 

structure of subjective sentence. By hidden variable 

sentiment polarity of each dependency sub-tree in the 

sentence which is not observable in training data is 

represented. The polarity of sentence is calculated.  

 

To mine important information from users 

review and recommended it to determine user 

preference is a difficult task. User purchase record, 

product category, and geographical location these 
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factors are considered in traditional recommendation 

system. Xiaojiang Lei. et al. propose sentiment based 

rating prediction method (RPS) to improve the accuracy 

of prediction [1]. Xiaojiang Lei et al. propose three 

factors for prediction, first one is social user sentiment, 

second users own sentiment attribute with interpersonal 

sentiment influence and last is product reputation. These 

three factors are fused into unified matrix factorization 

framework to achieve task of rating prediction [1]. 

 

 3. Conclusion 
 

In this paper, a recommendation model is 

proposed which performs mining sentiment information 

from social user‟s reviews. The three factors that is 

sentiment similarity, item reputation similarity, 

interpersonal sentiment influence are fused together to 

achieve rating prediction task from unified matrix 

factorization. To denote user‟s preference of item the 

social relation collaboration model is used which can be 

used to identify the social relation between users. The 

experimental result of RPS demonstrates the three 

sentiment factors that contribute to rating prediction. 

Also, it shows significant improvement over existing 

approach on the real world dataset experiment on Yelp 

and DouBan. 
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