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Abstract 

There are many recommendation systems offer an effort to get better preciseness the information to the users. In 
order to further improve more accuracy, the social network analysis method which is used to analyze data to 
community detection in social networks was introduced in the recommendation system and the result shows this 
method is improving more accuracy. In this paper, we propose a movie recommendation system using social 
network analysis and normalized discounted cumulative gain with the best accuracy. To estimate the performance, 
the collaborative filtering using the k nearest neighbor method, the social network analysis with collaborative 
filtering method and the proposed method are used to evaluate the MovieLens data. The performance outputs show 
that the proposed method get better the accuracy of the movie recommendation system than any other methods 
used in this experiment. 

 

1. Introduction 

Today, the researchers pay attention to the way 

method that the researcher is interested that is the social 
network analysis method which use to detect the community 
in the social network [1]. Some of the researchers introduced 
this method in the movie recommendation system to get a 
better accuracy of the recommended movies to the users. 
Beside t
social network, the many of the researchers also pay attention 
to the method of ranking measure like normalized discounted 
cumulative gain which is a family of ranking measures 
widely used in practice and the result of this method is very 
efficient. The purpose of this paper is to get an upwards 
proficient method than the social network analysis method. 
The proposed movie recommendation system using social 
network analysis and normalized discounted cumulative gain 
method. We used the centrality of social network analysis i.e. 
betweenness centrality method.  
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The idea is clustering by using community detect based on 
edge betweenness centrality method for the user, then finding 
the group for new users based on their personal 
characteristics such as gender, age, and occupation with the 
help of cosine similarity measure method. After that, the 
system will recommend movies in the group with similarity 
to target users. The purpose of this paper is to develop 
techniques that can recommend the most appropriate movies 
to new users based on their personal characteristics. 

The remaining of the paper is presented as follows: In 
segment 2, related works in the area are presented. In 
segment 3, the proposed method is to explain further. In 
segment 4, the detail of experimental analysis is presented, 
the results of the experiments are presented and the 
comparison to evaluate of the performance is presented by 
the proposed method with the collaborative filtering using a 
k-nearest neighbor and the social network analysis with 
collaborative filtering. Finally, in segment 5, the conclusions 
are conducted and future works are presented. 

2. Related Work 

Before introducing the proposed method in the next 
segment. The meaning of this method, along with some 
theoretical which the method used in this paper are presented 
below. 
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2.1 Social Network Analysis Method 

A social network is a process of investigating social 
structures using networks and graph theory. It characterizes 
networks structure in terms of nodes like actor individual, 
people, or thing in the network. Centrality is a representative 
indicator used in social network analysis. There is 3 kind of 

centrality, and closeness centrality. Betweenness centrality is 
the measure of the center of the graph based on the shortest 
path. The betweenness centrality for each vertex is the 
number of the shortest paths that pass through that vertex. 
Girven et al [2], presented community detect in social 
network and biological network based on edge betweenness 
centrality to avoid the shortcomings of the hierarchical 
clustering method, they find which edge in the network are 
most betweenness another pair of vertices by used 
betweenness centrality to edges and determine the edge 
betweenness of edge like the shortest path number between 
pair of vertices that runs long it. The algorithm used for 
identifying communities is simply stated as follow: 

 Calculate the betweenness centrality for all edges in 
the network,  

 Remove the edge with the highest betweenness,  
 Recalculate betweennesses centrality for all edges 

affected by the removal,  
 Repeat from step 2 until no edges remain. 

2.2 Normalized Discounted Cumulative Gain(NDCG) 

The normalized discounted cumulative gain which is one 
of the most popular evaluation measures in Web search 
engine [3, 4] algorithms or related applications. Using a 
graded relevance scale of documents in a search-engine 
result set, NDCG measures the usefulness, or gain, of a 
document based on its position in the result list. NDCG has 
two advantages compared to many other measures. First, 
NDCG allows each retrieved document has graded relevance 
while most traditional ranking measures only allow binary 
relevance. That is, each document is viewed as either 
relevant or not relevant by previous ranking measures, while 
there can be degrees of relevancy for documents in NDCG. 
Second, NDCG involves a discount function over the rank 
while many other measures uniformly weight all positions. 
This feature is particularly important for search engines as 
users care top ranked documents much more than others. For 
a query, the normalized discounted cumulative gain, or 
NDCG, is computed as: 

NDCG = DCG / IDCG  (1) 

The traditional formula of DCG accumulated at a 
particular rank position  is defined as: 

 DCG = p
i=1 [reli / log2 (i+1)]   (2) 

Where IDCG is ideal discounted cumulative gain,  

 IDCG = |rel|
i=2 [2^reli-1 / log2(i+1)]  (3) 

And |REL| represents the list of relevant documents 
(ordered by their relevance) in the corpus up to position p.  

The NDCG values for all queries can be averaged to obtain 
a measure of the average performance of a search engine's 
ranking algorithm. Note that in a perfect ranking algorithm, 
the DCG will be the same as the IDCG producing an NDCG 
of 1.0. All NDCG calculations are then relative values on the 
interval 0.0 to 1.0 and so are cross-query comparable. 

3. Movie Recommendation System using Social Network 
Analysis and Normalized Discounted Cumulative Gain  

The process of gathering data and work processes for the 
guidance system is presented in Fig. 2. Fig. 2 presents the 
movie guide system using social network analysis and 
normalized discounted cumulative gain. 

 
Fig. 1. Flow chart of proposed method. 

The illustration of system movie recommendation system 
using social network analysis and normalized discounted 
cumulative gain is shown in Fig. 1.   

Number 1 in Fig. 1, when new users want to join the 
system they need to log in.  

Number 2 in Fig. 1, the personal information of the user is 
used to make relationship matrix between users, this matrix 
refer to user connection each other in the network. After that, 
we cluster the user into several groups by using detect 
community based on edge betweenness.  

Number 3 in Fig. 1, after the clusters of the users, are 
found, then we want to find the most similar cluster with 
respect to the new user, in this process, cosine similarity 
measure algorithm helps to find a group similar to the new 
user by computing distance between new user and users in 
each group from their personal information. Then the largest 
group with have number ones will be chosen as the most 
similar group for the relevant user.  

Number 4 in Fig. 1, the movies that watched by the users 
in the group will calculate the score according to the score of 
the movie.  

Number 5 in Fig. 1, the system will recommend the most 
movies that watched by users in the group with a high 
ranking to the new user. 
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4. Experimental Analysis 
4.1 Datasets 

To evaluate the proposed method, the MovieLens [5] 
dataset was used for the experimentation. This dataset is 
separated into two parts. First part is experimental data in 
which there are 800 users and we used this data for the 
training the purposed method. The second part is test data in 
which there are 143 users and we used this data for testing 
the purposed method. In the Movielens dataset, there are 
100,000 ratings from 1,684 movies of 943 users, and the 
necessary information for users is including age, gender, and 
occupation. 

4.2 Analysis Result 
After developing the proposed movie recommendation 

system using the social network analysis and normalized 
discounted cumulative gain, the number of movies rated by 
new users in movies recommended by the system was 
predicted. This paper uses a widely used evaluation metric 
for benchmarking the output of the proposed method. The 
mean absolute percentage error (MAPE) is the method of 
predicting the accuracy of the predictive method in the 
statistics given by the formula. [6-8]: 

MAPE = ((100%) / n) n
t | (At - Ft) / At  (4) 

Where At is the actual value and Ft is the forecast value. 

We compared the MAPE with the collaborative filtering 
using the k nearest neighbor method, the social network 
analysis with collaborative filtering method and the social 
network analysis with k nearest neighbor method to estimate 
the effectiveness of the proposed approach. If the number of 
results is low, it means that our methods are salutary. For the 
MAPE calculation, the Eq. (4) is used.  

First, we measure the MAPE for the proposed method. The 
MAPE value is 16.50% (see below). 

MAPE = ((100%) / n) n
t | (At - Ft) / At = 16.50% (5) 

Second, we calculated MAPE for social network 
analysis with collaborative filtering method. The value 
of MAPE was 20.20%. Finally, we calculated MAPE 
for collaborative filtering with the k nearest neighbor 
method. The value of MAPE was 21.9% as shown in 
Fig. 3 below. 

 

Fig. 2. Comparison of Existing Method 

After comparing these methods, the MAPE results 
calculated by the movie recommendation system using the 
collaborative filtering using the k nearest neighbor method, 
the social network analysis with collaborative filtering 
method, and the proposed approach are more accurate and 
effective, confirm that the performance of three methods at 
our best. 

5. Conclusions 

In this paper, we have proposed an alternative approach for 
recommendation system using the social network analysis 
and normalized discounted cumulative gain method to 
increase more accuracy in the movie recommendation system. 
We clustering the community or group to the user based on 
edge betweenness centrality and cosine similarity measure 
helps to find users similar to the target user by using their 
personal information and recommended movies to the user 
with the help of normalized discounted cumulative gain 
method. The method that we proposed in this paper is very 
effective for a movie recommendation system. In addition, 
the method presented in this paper showed the best 
performance, followed by the social network analysis and CF, 
and followed CF with kNN. 

Future studies, we will modify the algorithm of social 
network analysis to decrease the time of experimental and 
apply this algorithm to the huge dataset.  
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