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Abstract- The popularity of recommendation approach rapidly grows in social network to help the social network users for 
recommendation of popular big data resources such as subscribing celebrities, trending posts and videos, etc. As higher the 
social networks are, the higher of the trust in recommender systems becomes. Therefore, recommender system should focus 
on trust recommendation so as to secure important data or relations of social network users. This paper emphasizes on trust 
in recommending social resources to the users. In this case, we consider trust degree on big data based on optimized 
combination of users and similar user groups, and users and items groups. Each group considers recommended scores based 
on social trust degrees existed the relationships among similar user groups or among users and items groups. Trust degrees 
are deduced from trust models structured with graphs to understand the trust relations of big data resources. We also consider 
mixed weighting systems to tune the significant level between different pairs of comparison between user-user or between 
user-item. We then experiment our approach in trust-emphasized datasets to show the significance improvement of trust in 
social recommendation system. The results show that our recommendation system is superior to other proficient 
recommender systems in terms of accuracy rate and MEA (mean absolute error)evaluations.  
 
Index terms- recommender system, social network, big data, trust degree, graph model. 
 
I. INTRODUCTION 
 
The internet revolution changes our daily lives such 
that we can instantly gain information from many 
different internet sources, and shares our professional 
and personal feelings to each other. These advances 
populate the users in social media and networking to 
update business information and exchange their daily 
updates [1]. Big Data is therefore rapidly becoming a 
trending topic with massive attention in both 
commercial industry and academics area.   
The explosion of big data resources and internet-
based services creates the problem of exponential 
growth [2] of internet data size. It also challenges us 
to create more attractive and persuasive social 
networking; that is, the user should be attracted with 
suggestions such as popular posts, talks, videos, etc 
that they might be interested from internet, a place 
randomly collected structured or unstructured 
information from any sources. 
 
Although recommender system has been a mature 
approach since many years ago, it has not yet 
established standard trust-based recommender 
system. It still have many gaps to be filled in with 
more efficient techniques not only to satisfy today’s 
internet trending and also to provide the users a trusty 
social network that can share their business and 
personal data via social networks.  
This paper addresses the problem of recommendation 
based on interactions of the user such as the posts 
they like or react; or the celebrity they follow or 
subscribe, etc. To do so, we focus on their 
preferences and behaviors, and similar behaviors 
from the similar internet users as well as internet 
resources they have been searching and using.  

Trust based recommender system enhances the 
traditional recommendation system by assuring the 
users to have safe communication and sharing 
between their friends in their networks. In our paper, 
to find the trust degree between users, we propose a 
hybrid recommendation approach that studies the 
selected resources from similar groups and also learns 
what kind of reactions are given by those groups to 
the resources that a user is willing to be interested.  
 
For complete recommendation, we consider users’ 
similar behaviors by means of analyzing the pairs 
between users and items as well as the pairs between 
the users. Detailed consideration of each pair, we take 
in the trust degree between the interaction among 
users (user to user pair) and either between the 
selective patterns for the items chosen by the users.  
The rest of the paper is organized as follows. The 
related works are studied in Section 2. The 
underlying theories are shortly described in Section 3. 
The proposed system is then described in Section 4. 
The experiment results and comparison follow in 
Section 5 before the paper is concluded in Section 6. 
 
II. RELATED WORKS 
 
Trust-based recommender has become an extensive 
study of traditional recommender system especially 
for recommending internet-based services and big 
data via internet.  
Yin et al [2] proposed an improved recommendation 
algorithm for big data cloud services. They 
introduced some user trust models such as trust path 
and loop trust models. They then use weighing 
schemes after considering the trust from those 
models.  
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Adali et al [4] presented how to qualify the trust 
measures by studying the behavior of the actors of 
social communication networks. They mainly 
concerned about who-trusts-whom relations among 
the actors of the network.  
Nikhita et al [5] evaluated the trust from user trust 
rankings according to trust rankings from other 
members of the network by comparing the ground 
truth for both social media and non-social media 
dataset. They experimented their system with social 
datasets derived from Twitter. Our paper sampled 
their datasets based on tweeted data by tweeter in 
Twitter networks.  
The empirical analysis for trust-based 
recommendation was performed by Daire et al [3]. 
They gave a complete empirical analysis by 
comparing the different recommendation approaches 
and focusing on how to infer trust between users in a 
social graph. They evaluate the accuracy of each 
technique by means of mean absolute error (MAE) 
and Root Mean Square Error (MAE).  
WSNRS recommendation system was proposed by 
Daniel et al [6], which focus on content within social 
networks. They identified and filtered recently 
published valuable resources such as interactions and 
relationships of the users within social structures. 
They developed a system that combines the 
advantages of CF-based approaches and content-
based recommendation system.  
 
III. THEORY BACKGROUND 
 
Recommender system guides the users to be available 
the resources which are closely related with their 
current interests and needs without asking the users to 
be participated in recommending items [6]. To 
implicitly recommend the data, the recommender 
system generally uses users’ personalized data to help 
the users cope with information overload in searching 
their needed information [9,12,13,14].  
In social networks, users are the main players to 
actuate the internet resources such as business ads, 
information exchange among users or business or 
non-business organizations, personal posts, feelings 
and videos, etc. The immerse communications among 
users come from common interests or believes [6]. 
Hogg [7] presented that common users have similar 
preferences and characteristics in social networks.  
The measure of trust will be based on relationship 
distance between two users; that is: how they can 
know each other either their direct contact or mutual 
friends (one or more) between them. Besides, the 
internet resources that they had shared or used by 
them are considered to measure the trust level 
between them.  
 

i. Collaborative Filtering Recommendation 
Recommender system can generally be classified into 
item-based, user-based (Collaborative) and 

combination of them called hybrid recommender 
systems.  
Item-based recommender system recommends the 
users depending on what you preferred in the past 
[7].Collaborative Filtering algorithm recommends by 
analyzing products/services which similar group that 
usually tastes the similar things and preferences [8]. 
Hybrid system combines item-based and user-based 
approaches.  
Collaborative Filtering (CF) recommendation system 
is the most successful technique and it recommends 
based on the opinions of other similar users [7]. 
In our system, we apply CF system by taking into 
account of both item-based and user-based 
evaluations. In addition, we evaluate trust degrees 
depending on those two evaluations. 
 

ii. Pearson’sCorrelation analysis  
Pearson’s correlation investigates the relationships 
between dependent variables. It reveals the strength 
of linear associations between two variables [2]. 
Their values will be in the range [-1,1]. The zero 
value of Pearson’s correlation coefficient means that 
there is no relationship between the variables. 
Conversely, the value one shows close relationships 
between them. The opposite relationship between 
them are represented with value of minus one.  
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where: 

n is sample dataset size 
xi and yi are the individual samples indexed with 

i 
x is mean value of total x and analogously for y

. 
IV. A TRUST-BASED RECOMMENDATAION 
APPROACH 

 
Trust in sociology is very important to consider in our 
daily activities [2]. It gives an advice to have secure 
relationships or connections among social users. 
In this paper, we have two main portions processed in 
parallel. The former portion is to find the correlated 
relationships between users and other similar user 
groups depending on how they interact each other on 
common interested things.  
 
The later portion is either to find similar ratings about 
how they like each different internet resources. For 
each portion, the corresponding trust degree is 
calculated from users and resources connectivity 
graph shown in Figure 1. We consider trust degrees 
depending on the distance and common shared things 
between two considered users.  
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Figure 1:  Connectivity Structure 

 
Figure 1shows probable connectivity of the actors 
(users in user-based approach; and users or items in 
item-based approach). This graph abstractly 
illustrates all possible routes that can exist between 
two actors named as u and v. If there is direct 
connectivity between u and v, the distance value will 
be one. If there are more than one, the value will be 
equally distributed depending on the number of actors 
existed along the path of u and v.If there is no 
connectivity, the value will become zero. 

 
i. User-based Collaborative Filtering 

When a user is going to be recommended the 
resources that he/she might probably be interested, 
we need to analyze what kind of resources are 
currently or previously being liked by his/her friends. 
The similar information between the user and his/her 
similar groups are organized into user-user matrix 
called asU (u,v).  
The following matrix shows the number of shared 
items between useri and userj.  
 
The user-based collaborative filtering firstly 
organizes nearest neighbors (NN) which are similar 
interests or activities with current users. To do so, we 
count similar activities that had been doing or done 
by similar groups. We then group into NN and 
analyze how they related each other with Pearson 
correlation. 
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In this case, we calculate how the activities of user v 
might influence to that of user u using following 
equations. 
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To investigate the trust degree between the pairs of 
the users, we consider the distance between users, 
total transactions (denoted as Trans(u,v)) made by 
them and successful recommendations (denoted as 
Trusted_Inter (u,v)) recorded in previous 
recommendations as shown in Eq.2.  

The distance is firstly counted on the number of users 
existed between them as shown in figure 1. The 
nearer distance between the users, the higher the 
trusted degree. To get reliable trust degree, the 
number of actors between two considered actors is 
limited with µ. If the number of users between user u 
and user v exceeds µ, the distance will be regarded as 
zero. Otherwise, the distance value is calculated as


ni

iuU ,

1 where n is the total number of users 

between user u and v.  
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After calculating trust degree and correlation 
coefficients between u and v, we calculate user-based 
recommend scores as formulated in Eq (4). To be 
able to tune trust degree or correlation, we use the 
tuning weights for each. 

),()1(),(),( vuCorrvuTDvuRS UUUUUU    (4) 
 

ii. Item-based Collaborative Filtering 
Item-based CF approach analyzes correlation 
relations depending on historical ratings given by the 
users for the resources called items. 
We use a matrix to show the relationships between 
users and items and call it as user-item matrix.  
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For notation, we use U for users and I for items and 
the edges connected between U and I are denoted as

.IAE   Through the graph in Figure 1, we can 
guess the popular items depending on its in degree 
(denoted as deg(i) for item i) which shows the 
interests of the users.  
The trust degree existed between the pairs of users 
and items are revealed as TDUIshown in following 
equation. 

)1
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Both the correlation between the users and the 
interested items are calculated as item-based 
correlation analysis. The correlations are calculated 
as shown in Eq(6) derived from Pearson’s correlation 
coefficient calculation.  
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Similar to user-based technique, we calculate 
recommendation scores evaluated from item-based 
correlations and trust scores as following equation. 

),()1(),(),( iuCorriuTDiuRS UIUIUI       (7) 
 
iii. Trust-based Collaborative Filtering 

The trust-based recommended scores are calculated 
depending on item-based and user-based 
recommended scores with tuning weights depending 
on preferable conditions. Our trust-based CF 
formulato recommend item i for user u is derived 
from ensemble trust CF technique proposed by Victor 
et al [9].  
Depending on the recommended scores, the system 
recommends the list of items (resources) to the users 
which achieves higher recommendation scores RS.  
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In Figure 2, the system initiates the recommendation 
analysis after receiving the user request. The core part 
of this system is structuring graph model upon user-
user and user-item relationships learnt from user and 
item databases. Depending on trust degree calculated 
from graph model, two main portions of the system 
called item-based and user-based recommendation 
processes are performed. The final recommendation 
scores are calculated from those two portions and a 
recommended list of suitable services in accordance 
with users’ requests are suggested back to the users. 

                                 Hybrid recommendation

User-based recommendation

Item-based recommendation

Graph model

User 
database

Item 
database

user

Request service

recommendation

Figure 2:  Overall Structure of Proposed Approach 
 
V. EXPREIMENTAL RESULTS 
 
The experimental results are analyzed with two 
evaluation factors: i) overall accuracy; and ii) mean 
absolute error called MAE; compared with other 
proficient recommendation systems called HRAT [2] 
and WSNRS [6]. 

 
i. Datasets and development setting 

To evaluate the performance of our algorithm against 
with other two algorithms, we first assign the 
reasonable parameter to tuning weights. According to 

our experimental results, we conclude that the 
following parameters get the best recommendation 
results such as α=0.4 for user-based approach and 
α=0.6 for item-based approach. The threshold values 
for NN group is 4 for minimum and 20 for maximum. 
Each group can contain varied number of people but 
not less than 5.  
The experimental datasets of this paper are based on 
Twitter social network-based dataset. It is derived 
from the study [4]. However, the study only focuses 
on behavior of the users, which are out of our scope.  
 
Therefore, we create these datasets to be used in two 
kinds of domain: MovieLens dataset[15] and our 
datasets named as SocialThings that collects users’ 
activities such as following the people, commenting 
someone’s posts or videos and their liked and 
followed pages, etc.For a quick implementation, we 
perform offline experiment mode surveyed from the 
real users. To emphasize the significance of trust, we 
favor trusted-emphasized datasets  

 
ii. Evaluation analysis 

The following experimental data are abstracted from 
the results of both datasets: MovieLens and 
SocialThings. We alter different neighbor groups 
(users and items) to evaluate how recommendation 
algorithm react to this.  
 
Intuitively, in recommendation system, the less 
consideration of users’ data degrades the performance 
of all algorithms due to sparse data thatlack of 
historic relationships between the user groups in 
terms of user-user and user-item. With increase 
number of users and items in recommendation, all 
algorithm significantly increases their overall 
accuracy. Contrasted with accuracy, an increase 
consideration of users and items, it can reduce the 
MAE errors such that the recommendation system 
can perform well with lower errors. 
 

 
Figure 3:  Accuracy Evaluation 

 
MAE calculates how predicted scores deviate the 
actual scores. The smaller MAE value is, the better 
the algorithm. MAE formula is described as follow.  
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The accuracy trends shown in Figure 3 rise when the 
number of NN groups grows. Among three 
approaches, our approach achieves higher accuracy 
than others due to its consideration of both user to 
user and user to item relationships via graph 
structures while HRAT and WSNRS solely consider 
only user to item relationships. This fact glows our 
approach brighter than others in all evaluation metrics 
while other two approaches fluctuate each other in all 
evaluation metrics as shown in following figures. 
 

 
Figure 4:  MAE Evaluation 
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