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ABSTRACT — In recent years, we have witnessed a flourish of review websites. It presents a 

great opportunity to share our viewpoints for various products we purchase. However, we face 

the information overloading problem. How to mine valuable information from reviews to 

understand a user’s preferences and make an accurate recommendation is crucial. Traditional 

recommender systems (RS) consider some factors, such as user’s purchase records, product 

category, and geographic location. In this work, we propose a sentiment-based rating prediction 

method (RPS) to improve prediction accuracy in recommender systems. Firstly, we propose a 

social user sentimental measurement approach and calculate each user’s sentiment on 

items/products. Secondly, we not only consider a user’s own sentimental attributes but also take 

interpersonal sentimental influence into consideration. Then, we consider product reputation, 

which can be inferred by the sentimental distributions of a user set that reflect customers’ 

comprehensive evaluation. At last, we fuse three factors-user sentiment similarity, interpersonal 

sentimental influence, and item’s reputation similarity into our recommender system to make an 

accurate rating prediction. We conduct a performance evaluation of the three sentimental factors 

on a real-world dataset collected from Yelp. Our experimental results show the sentiment can 

well characterize user preferences, which help to improve the recommendation performance.   

 Index Terms—Item reputation, Reviews, Rating prediction, Recommender system, Sentiment 

influence, User sentiment 

INTRODUCTION  

HERE is much personal information in 

online textual reviews, which plays a very 

important role on decision processes. For 

example, the customer will decide what to 

buy if he or she sees valuable reviews posted 

by others, especially user’s trusted friend. 
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We believe reviews and reviewers will do 

help to the rating prediction based on the 

idea that high-star ratings may greatly be 

attached with good reviews. Hence, how to 

mine reviews and the relation between 

reviewers in social networks has become an 

important issue in web mining, machine 

learning and natural language processing. 

We focus on the rating prediction task. 

However, user’s rating star-level 

information is not always available on many 

review websites. Conversely, reviews 

contain enough detailed product information 

and user opinion information, which have 

great reference value for a user’s decision. 

Most important of all, a given user on 

website is not possible to rate every item. 

Hence, there are many unrated items in a 

user-item-rating matrix. It is inevitable in 

many rating prediction approaches e.g. [1], 

[4]. Review/comment, as we all know, is 

always available. In such case, it’s 

convenient and necessary to leverage user 

reviews to help predicting the unrated items.  

The rise like DouBan1, Yelp2 and other 

review websites provides a broad thought in 

mining user preferences and predicting 

user’s ratings. Generally, user’s interest is 

stable in short term, so user topics from 

reviews can be representative. For example, 

in the category of Cups & Mugs, different 

people have different tastes. Some people 

pay attention to the quality, some people 

focus on the price and others may evaluate 

comprehensively. Whatever, they all have 

their personalized topics. Most topic models 

introduce users’ interests as topic 

distributions according to reviews contents 

[10],[13],[24], [25], [31]. They are widely 

applied in sentiment analysis [37], travel 

recommendation [34], and social networks 

analysis [19].  Sentiment analysis is the most 

fundamental and important work in 

extracting user’s interest preferences. In 

general, sentiment is used to describe user’s 

own attitude on items. We observe that in 

many practical cases, it is more important to 

provide numerical scores rather than binary 

decisions. Generally, reviews are divided 

into two groups, positive and negative. 

However, it is difficult for customers to 

make a choice when all candidate products 

reflect positive sentiment or negative 

sentiment. 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. It’s also agreed 

that different people may have different 

sentimental expression preferences. For 

example, some users prefer to use “good” to 
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describe an “excellent” product, while others 

may prefer to use “good” to describe a “just 

so so” product [20].  In our daily life, 

customers are most likely to buy those 

products with highly-praised reviews. That 

is, customers are more concerned about 

item’s reputation, which reflects consumers’ 

comprehensive evaluation based on the 

intrinsic value of a specific product. To 

obtain the reputation of a product, sentiment 

in reviews is necessary. Normally, if item’s 

reviews reflect positive sentiment, the item 

may be with good reputation to a great 

extent. Oppositely, if item’s reviews are full 

of negative sentiment, then the item is to be 

with bad reputation. To a given product, if 

we know user sentiment, we can infer the 

reputation and even the comprehensive 

ratings. When we search the net for 

purchasing, both positive reviews and 

negative reviews are valuable to be as 

reference. For positive reviews, we can 

know the advantages of a product. For 

negative reviews, we can obtain the 

shortcomings in case of being cheated. So 

it’s worth to explore those reviewers who 

have obvious and objective attitude on 

items. We observe that reviewers’ sentiment 

will influence others: if a reviewer has clear 

like and dislike sentiment, other users will 

pay much attention to him/her. However, 

user’s sentiment is hard to predict and the 

unpredictability of interpersonal sentimental 

influence makes a great difficulty in 

exploring social users.  In addition to 

extracting user preferences, there is much 

work paying attention to the interpersonal 

interaction. Many approaches about the 

interpersonal influence in social networks 

have proved good performance in 

recommendation, which can effectively 

solve the “cold start” problems. However, 

the existing approaches [2], [3], [8], [9], [18] 

mainly leverage 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. 

However, user reviews can provide us ideas 

in mining interpersonal inference and user 

preferences. To address these problems, we 

propose a sentiment-based rating prediction 

method in the framework of matrix 

factorization. In our work, we make use of 

social users’ sentiment to infer ratings. Fig. 

1 is an example that illustrates our 

motivation. First, we extract product 

features from user reviews. Then, we find 

out the sentiment words, which are used to 

describe the product features. Besides, we 
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leverage sentiment dictionaries to calculate 

sentiment of a specific user on an 

item/product. What is more, we combine 

social friend circle with sentiment to 

recommend. In Fig.1, the last user is 

interested in those product features, so based 

on the user reviews and the sentiment 

dictionaries, the last item will be 

recommended. Compared with previous 

work [2-5], [8], [9], the main difference is 

that: we use unstructured information to 

recommend instead of other structured 

social factors. Compared with [6], [20], [39], 

[59], [60], the main difference is that: their 

work mainly focuses on classifying users 

into binary sentiment (i.e. positive or 

negative), and they do not go further in 

mining user’s sentiment. In our paper, we 

not only mine social user’s sentiment, but 

also explore interpersonal sentimental 

influence and item’s reputation. Finally, we 

take all of them into the recommender 

system.  The main contributions of our 

approach are as follows: 1) we propose a 

user sentimental measurement approach, 

which is based on the mined sentiment 

words and sentiment degree words from user 

reviews. Besides, some scalable applications 

are proposed. For example, we explore how 

the mined sentiment spread among users’ 

friends. What is more, we leverage social 

users’ sentiment to infer item’s reputation, 

which showed great improvement in 

accuracy of rating prediction. 2) We make 

use of sentiment for rating prediction. User 

sentiment similarity focuses on the user 

interest preferences. User sentiment 

influence reflects how the sentiment spreads 

among the trusted users. Item reputation 

similarity shows the potential relevance of 

items. 3) We 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. The experimental 

results and discussions show that user's 

social sentiment that we mined is a key 

factor in improving rating prediction 

performances 

 

CONCLUSION In this paper, a 

recommendation model is proposed by 

mining sentiment information from social 
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users’ reviews. We fuse user sentiment 

similarity, interpersonal sentiment influence, 

and item reputation similarity into a unified 

matrix factorization framework to achieve 

the rating prediction task. In particular, we 

use social users’ sentiment to denote user 

preferences. Besides, we build a new 

relationship named interpersonal sentiment 

influence between the user and friends, 

which reflects how users’ friends influence 

users in a sentimental angle. What is more, 

as long as we obtain user’s textual reviews, 

we can quantitively measure user’s 

sentiment, and we leverage items’ sentiment 

distribution among users to infer item’s 

reputation. The experiment results 

demonstrate that the three sentimental 

factors make great contributions to the rating 

prediction. Also, it shows significant 

improvements over existing approaches on a 

real-world dataset. In our future work, we 

can consider more linguistic rules when 

analyzing the context, and we can enrich the 

sentiment dictionaries to apply fine-grained 

sentiment analysis. Besides, we can adapt or 

develop other hybrid factorization models 

such as tensor factorization or deep learning 

technique to integrate phrase-level sentiment 

analysis.  

REFERENCES  

[1] R. Salakhutdinov, and A. Mnih, 

“Probabilistic matrix factorization,” in 

NIPS, 2008. 

 [2] X. Yang, H. Steck, and Y. Liu, “Circle-

based recommendation in online social 

networks, ” in Proc. 18th ACM SIGKDD 

Int. Conf. KDD, New York, NY, USA, Aug. 

2012, pp. 1267–1275.  

[3] M. Jiang, P. Cui, R. Liu, Q. Yang, F. 

Wang, W. Zhu, and S. Yang, “Social 

contextual recommendation,” in proc. 21st 

ACM Int. CIKM, 2012, pp. 45-54. 

 [4] M. Jamali and M. Ester, “A matrix 

factorization technique with trust 

propagation for recommendation in social 

networks,” in Proc. ACM conf. RecSys, 

Barcelona, Spain. 2010, pp. 135-142.  

[5] Z. Fu, X. Sun, Q. Liu, et al., “Achieving 

Efficient Cloud Search Services: Multi-

Keyword Ranked Search over Encrypted 

Cloud Data Supporting Parallel 

Computing,” IEICE Transactions on 

Communications, 2015, 98(1):190-200.  

[6] G. Ganu, N. Elhadad, A Marian, 

“Beyond the stars: Improving rating 

predictions using Review text content,” in 



MANOHAR M, et al, International Journal of Computers Electrical and Advanced 
Communication Engineering [IJCEACE]TM 
Volume 1, Issue 12, PP: 274 - 279, AUG - DEC’ 2017. 
 
 

 

 

 

 

International Journal of Computers Electrical and Advanced Communications Engineering 

                                               Vol.1 (12), ISSN: 2250-3129, AUG - DEC’ 2017                                  PP: 274 - 279                                                                                                                                            

     

12th International Workshop on the Web 

and Databases (WebDB 2009). pp. 1-6.  

[7] J. Xu, X. Zheng, W. Ding, “Personalized 

recommendation based on reviews and 

ratings alleviating the sparsity problem of 

collaborative filtering,” IEEE International 

Conference on e-business Engineering. 

2012, pp. 9-16. 

 [8] X. Qian, H. Feng, G. Zhao, and T. Mei, 

“Personalized recommendation combining 

user interest and social circle,” IEEE Trans. 

Knowledge and data engineering. 2014, pp. 

1763-1777.  

[9] H. Feng, and X. Qian, “Recommendation 

via user’s personality and social contextual,” 

in Proc. 22nd ACM international conference 

on information & knowledge management. 

2013, pp. 1521-1524.  

[10] Z. Fu, K. Ren, J. Shu, et al., “Enabling 

Personalized Search over Encrypted 

Outsourced Data with Efficiency 

Improvement,” IEEE Transactions on 

Parallel & Distributed Systems, 2015:1-1.  


