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Abstract:- In the past ten years the recommender systems 

how been attracted and created a lot of interest as it is an 

imperatively way of information filtering in the previous 

information retrieval research community various 

recommendation techniques and approaches how been 

widely analyzed.  There is a great commercial demand for 

the recommendation system and it have been successfully 

worked out in industrial environments such as 

recommendation in Amazon, music recommendation at 

iTunes, recommendation of movies at Netflix and so on. 

Here, we are proposing and approach for social 

recommendation system using user trust which is based on 

implicit and explicit trust analysis including matrix 

factorization technique for recommendations. This system 

is capable of integrating various information sources into 

the recommendation system reduce data sparsity and cold 

start issues and their degradation performance. Base 

paper of this system contain analysis of social trust data 

from the few of real world data sets which specifies that 

the implicit and explicit influence of both ratings and trust 

must be consider for recommendation model. Hence the 

system uses implicit and explicit trust for the prediction of 

ratings. 

Keywords:- Collaborative filtering, matrix factorization, 
implicit trust, explicit trust,social trust.  

 

I. INTRODUCTION  

 

For the high quality personalized recommendations, 

recommender systems have been used. Accuracy and 

Robustness are important for recommendation in e-commerce 

activities like personalization, and increasing customer 

satisfaction and also in marketing like cross selling, tailored 

advertising. Recommender system is implemented using 

collaborative filtering which is one of the most popular 
technique. Users with similar preferences are in the past are 

likely to give preference to same items. This is main working 

of collaborative filtering. Collaborative filtering has been also 

applied in image processing and bioinformatics and other 

information filtering applications.   

 Collaborative filtering suffers from two issues data 

sparsity and cold start. Data sparsity is that users usually rate 

only small portion of items and cold start is new users only 

give few ratings. This issues decreases the efficiency of 

recommender system. Therefore accuracy of predicting the 

users rating for an unknown items. Resolve this issues many 

researchers work on social trust information and concluded 

that model based CF approaches outperform memory based 
ones. We propose social recommendation using implicit and 

explicit trust. This approach uses algorithm which is known as 

TrustSVD. 

   SVD approach is based on top of a state-of-art model 

SVD++ in which explicit and implicit influence is considered 

for generating predictions. We also considered trust users 

which are trustees and trusters for the rating predictions. Our 

work is to extend SVD++ with social trust information. So we 

are adding the implicit influence of trust to SVD++ model. On 

the other and explicit influence is used to constrain that user 

specific vectors should confirm to their social trust 

relationship. From this using users specific vectors which is 
obtain by their trust information even en if no rating or few 

rating are given. In this way this issues are eliminated. 

Therefore both implicit and explicit influence of user trust 

have been considered in our model. 

 

II. LITERATURE SURVEY 

 

 [1]Guibing Guo, Jiezhang and Neil Yorke-Smith “Novel 

Recommendation System Regularized with user trust and item 

ratings” pulished in IEEE Transaction on knowledge and data 

Engineering, 2016: This paper consist of four rel world dataset 
analysis which shows that the SVD algorithm gives better 

recommendation among all the algorithms. In this algorithm 

ratings and trust information is used for recommendation and 

two main issues are addressed as data sparsity and cold start. 

[2]Betsy Baby, Soma Murali “A Survey on trust based 

recommendation Systems” published in International Research 

Journal of Engineering and Technology (IRJET) 2016: In this 

paper different trust based models are discussed. In this paper 

trust information is integrated with recommendation model 

that solves the problem of collaborative filtering and also 

improve the efficiency and accuracy of recommendation 

system. 

[3]Hao Ma, Haixuan Yang, Michael R, Lyu, Irwin king 

“SoRec: Social recommendation using probabilistic Matrix 

Factorization” 2008: This paper consist of the prediction that 

is based on user behaviour will associate with user’s social 

network. Author present a social recommendation framework 
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using user’s social network using probabilistic matrix 

factorization. In this paper only inter user trust information is 

used. 

[4]Ayesha Banu, Srivani, Dr. Persis Urbana “An 
Integrated Recommendation Model with User trust and item 

ratings for data mining and Analysis.” 2017: In this paper new 

approach is proposed called TrustSVD, Which is trust based 

matrix factorization for item recommendation. Social trust 

term is introduced in the analysis of trust information. Social 

trust is divided in explicit and implicit trust. 

 

III. PROBLEM DEFINATION 

 

In social rating networks user recommends the items 

using implicit and explicit trust. Social network is user can add 

other users as trusted friends. For example user a trust B but B 
does not specify user A as trustworthy. Users gives the ratings 

to the items using number of rating values example integers 

from 1 to 5. These items could be music, movies, books etc. 

the recommendation problem is predict the ratings that user 

will giver to unknown items.  

We have to find out the two matrices which are rating 

matrix and trust matrix. We can link the information of these 

two type of matrices and predict item ratings ȓu, j as accurate 

as possible. 

In first matrix recommender system include m user’s n 

items. The symbols u, v for users and i, j for items. Let R= [ ru,i 

]m*n is user item rating matrix. In which ru,i represent rating 

given by user u on item i. Iu= {i | ru,i ≠ 0 } denote set of items 
rated by user u. let pu and qi be the d-dimensional latent future 

vector of user u and item i. in which matrix factorization is to 

find two low rank matrices that is first one is 1. User feature 

matrix P, P €Rd*m 2. Item feature matrix Q, Q € Rd*m. Now the 

relation between P, Q, R is given by R≈PTQ where PT is 

transpose of matrix P. The main task of recommendation is 

predict the rating ru,j  as close as possible ru,j and ru,j  indicate 

the user u give the rating on item j can predicted by product of 

pu and qi here pu and qi are user specific vectors and item 

specific vectors respectively that is ru,j = qjT pu. 

In second matrix social network is represented by using a 

graph G= (V,£) where V is the set of users (nodes) and £ is 
trust relationship among users. We use the adjacency matrix to 

describe structure of edges £ that is T= [tu,v]m*n where tu,v = 

user u trust v. it uses only binary values that is tu,v =1 means 

user u trust on user v and tu,v =0 means non-trust relationship. 

Let Pu and Wv as the d-dimensional latent feature vector of 

truster u and trustee v. Matrix factorization find following two 

matrix 1. Truster- Feature matrix P that is Pd*m 

 Trustee-Feature matrix W that is Wd*m  

Now relationship between P, W and T is given T≈PTW 

where T is trust matrix. Trust relationship can be predicted by 

product of Wv and Pu. Where Wv and Pu are the trustee and 

truster specific vector respectively that is ťu,v= WvT Pu. 

 

IV. METHODOLOGY 

 

For dimensionality reduction SVD is powerful 

technique. Its realization of matrix factorization technique and 

therefore related to PCA. Following theorem explains SVD: 

Matrix A can be decomposed into A= = U⋋VT given n*m 

matrix data of A. We can calculate n*r matrix U (n items, r 

concepts) and r*r diagonal matrix ⋋ and m*r matrix V (m 

features, r concepts). Figure illustrates better. 

 

 
Fig 1:- Matrix Factorization 

 

In diagonal matrix ⋋ which contains singular values 

which are positive and sorted in decreasing order. Matrix U 

can be interpreted as “item-to-concept” similarly matrix V can 

be interpreted as “term-to-concept”. We can have different 

variations of matrix factorization such as Non-negative Matrix 

factorization (NNMF). Basically we are decomposing the 

rating matrix into two matrices. One has feature that describe 
the user and another contains features describing items. By 

introducing bias term matrix factorization can handle missing 

values better than SVD. SVD can handle missing values by 

preprocessing step. However regularized kernel matrix 

factorization can avoid these issues efficiently. In both MF and 

SVD main issue is their computational complexity as they 

have to re-compute factorization every time. Rendle and 

Schmidt proposed a method that can update factorized 

approximation without re-computing them. 

 

V. CONCLUSION 

 
This paper propose a social recommendation system 

using implicit and explicit trust that incorporated the influence 

of implicit and explicit trust with SVD algorithm. TrustSVD 

can reduce issues which are data sparsity and cold start by 

predicting ratings of unknown objects. Complexity of 

TrustSVD indicates that system can scale up to large scale data 

units. We conclude that our approach can reduce issues which 

are in existing system as information sparsity and cold start. 

For future work, we intent to study how trust can influence the 

ranking score of an item (both explicitly and implicitly). The 

ranking order between rated item and unrated item (but rated 

by trust user) may be critical to learn user’s ranking patterns. 

Although we have discovered area for the social 

recommendation there are lot more areas which are 

undiscovered and can be considered for the better experience 

for recommendations. 
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