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Abstract— Today Recommender system predicts the future preferences of the user based on the user‘s profile. A number of 

approaches have been taken to address the issue of recommendations, be it user based filtering methods, item-based filtering 

methods etc. The popular is Collaborative filtering technique used by some renowned companies like Amazon, YouTube and 

others. But the problem that still holds is the cold start problem and the amount of time and accuracy that is associated with 

these algorithms. A recent improvement suggested is the Reverse Collaborative filtering for the accuracy and pre-processing 

time. This paper implements and compares collaborative and reverse collaborative filtering solutions to address the cold start 

problem. 
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I. INTRODUCTION  

The explosive growth in the internet users has created a 

potential challenge of information overload which hinders 

timely access to data of interest on the Internet. Information 

retrieval systems have partially solved this problem but 

prioritization and personalization of information were absent, 

which has increased the demand for recommender systems 

that deal with the problem of information overload by 

filtering vital information fragment according to users 

preferences and interests [1][2]. Recommender system 

predicts the future preferences of the user based on the user‘s 

profile and thus is proved to improve decision-making 

process [3].  The need to use efficient recommendation 

techniques within a system is growing so as to provide 

relevant and dependable recommendations for users. The use 

of efficient and accurate recommendation techniques such as 

content filtering, collaborative filtering, and hybrid approach 

provides a good and useful recommendation to its individual 

users.  

 

I.I CONTENT FILTERING 

 

Content-based recommender systems work with profiles of 

users that are created at the beginning.  A profile has 

information about a user and his taste. Taste is based on how 

the user rated items. Generally, when creating a profile, 

recommender systems make a survey, to get initial 

information about a user in order to avoid the new-user 

problem. In the recommendation process, the engine 

compares the items that were already positively rated by the 

user with the items he didn‘t rate and looks for similarities. 

Those items that are similar to the positively rated ones will 

be recommended to the user. Figure 1 shows an example. We 

see that there is a movie ―DABANG 2‖ similar to the movie 

―DABANG‖ that the user positively rated. The user hasn‘t 

rated ―DABANG 2‖ so it will be recommended him/her. 

 

I.II  COLLABORATIVE FILTERING 

 

The idea of collaborative filtering is in finding users in a 

community that share appreciations. If two users have same 

or almost same rated items in common and then they have 

similar tastes. Such users build a group or a so-called 

neighborhood. A user gets recommendations to those items 

that he/she hasn‘t rated before, but that was already 

positively rated by users in his/her neighborhood. 

 

Figure 2 show that all three users rate the movies positively 

and with similar marks. That means that they have similar 

taste and build a neighbourhood. The user A hasn‘t rated the 

movie ―Titanic‖, which probably means that he hasn‘t 

watched it yet. As the movie was positively rated by the 

other users, he will get this item recommended. As opposed 

to simpler recommender systems where recommendations 

based on the most rated item and the most popular item 

methods, Collaborative recommender systems care about the 

taste of the user. The taste is considered to be constant or at 

least change slowly. 
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Movies Chennai 

Express 

Golmaal Dabang Madras 

Cafe 

Ratings 9 8 10 7 

 

Figure 1 – Content filtering example 
 

Movie 

Users 

Madras 

Cafe 

Dabang Dabang 2 Rowdy 

Rathore 

Titanic 

User 1 7 10 9 8 ... 

User 2 5 10 9 7 10 

User 3 5 8 8 7 9 

Figure 2 – Collaborative filtering example 

 

Collaborative filtering can be of three types: User-based, 

Item-based and Hybrid-based approaches. 

 

USER-BASED COLLABORATIVE RECOMMENDER SYSTEM: If 

the certain majority of the customers has the same taste then 

they join into one group. Recommendations are given to user 

based on an evaluation of items by other users form the same 

group, with whom he/she shares common preferences. If the 

item was positively rated by the community, it will be 

recommended to the user. Thus in the user-based approach 

the items that were already rated by the user before play an 

important role in searching a group that shares appreciations 

with him. 

 
Figure 3 – User-based collaborative filtering example 

 

ITEM-BASED APPROACH: Taste of users remains constant or 

change very slightly similar items build neighbourhoods 

based on appreciations of users. Afterward, the system 

generates recommendations with items in the neighbourhood 

that a user would prefer. 

 
Figure 4 – Item-based collaborative filtering example 

 

HYBRID RECOMMENDATION APPROACH: For better results, 

some recommender systems combine different techniques of 

collaborative approaches and content-based approaches. 

Using hybrid approaches we can avoid some limitations and 

problems of pure recommender systems, like the cold-start 

problem. The combination of approaches can proceed in 

different ways: 

1) Separate implementation of algorithms and joining the 

results. 

2) Utilize some rules of content-based filtering in a 

collaborative approach. 

3) Utilize some rules of collaborative filtering in content-

based approach. 

4) Create a unified recommender system that brings together 

both approaches. 

 

The organization of paper is: Section II gives related work; 

Section III presents proposed work, Section IV gives results 

of the work. 

 

II. RELATED WORK 

 

Table 1 shows the summary of work done in 

recommendation systems. 

 
Sr. 

No

. 

Cita- 

-tion 

Category Method Research Contribution 

1 [4]  

 

Traditional 
approach 

Collaborative 
filtering 

Commonly-used and 
successfully-deployed 

recommendation 

approaches 

2 [5] Neighborhood
-based 

Focus on finding similar 
users or items for 

recommendations. 

3 [6] User-based Predict the ratings of 

active users based on the 

ratings of similar users 
found 

Movies Genre Language Leading Actor Year 

Dabang Action Hindi Salman Khan 2011 

Dabang 2 Action Hindi Salman Khan 2012 

Rowdy 

Rathore 

Action Hindi Akshay Kumar 2012 

Robin 

Hood 

Drama English Russel Crowe 2010 

... ... ... ... ... 



   International Journal of Computer Sciences and Engineering                                     Vol.6(4), Apr 2018, E-ISSN: 2347-2693 

  © 2018, IJCSE All Rights Reserved                                                                                                                                        213 

4 [7] Item-based Predict the ratings of 

active users based on the 

computed information of 
items similar to those 

chosen by the active user 

5 [6]  

 

 

Trust-based 

Ontology Runs on a server with the 

knowledge distributed 
over the network in the 

form of ontologies, and 

employs the Web of trust 
to generate the 

recommendations. 

6 [8] Collaborative 

Filtering 

The experiments on a 

large real dataset show 

that this work increases 
the coverage (number of 

ratings that are 

predictable) while not 
reducing the accuracy (the 

error of predictions). 

7 [9] Standard 

Collaborative 
Filtering 

The experimental analysis 

shows that these trust 
information can help 

increase recommendation 

accuracy.  

8 [10] probabilistic 
graphical 

model 

Experimental analysis 
shows that this method 

generates better 

recommendations than the 
traditional collaborative 

Filtering Algorithms.  

9 [11]  

Social 

Recommen
der 

Text-based 

predictor 

The experimental results 

show that incorporating 
social contextual 

information can help 

improve the accuracy of 
review quality prediction 

especially when the 

available training data is 
sparse. 

10 [12] topic 

modelling and 

social 
network 

analysis 

The proposed method can 

be applied to a wide range 

of text mining problems 
such as author-topic 

analysis, community 

discovery, and spatial text 
mining.  

 
Table 1 - Summary of work done in recommendation systems. 

III. PROPOSED WORK 

 

Calculation of similarities is the approach common to all the 

algorithms for the recommendation. There are basically two 

distinct sections in any recommendation setup: Similarity 

calculation and Prediction. 

The collaborative filtering uses the above model wherein it 

calculates the similarities of opinions of users and in turn, 

generates a recommendation to the user based on results. 

With the tremendous increase in the amount of data 

associated with a user (or item), the range of ―opinions‖ 

mentioned above has increased manifold. Therefore not only 

the data provided by the user but the data ―associated‖ to the 

user is also taken into account for calculating similarities 

using machine learning.  

The collaborative filtering technique makes use of Pearson‘s 

Coefficient method to calculate the similarity between users 

as in memory based filtering as given below [13]. 

 
 

 

 
 
 

where  x and y are two distinct users, rx,i  and ry,i are ratings 

given by x and y respectively to an item ‗i‘ that belongs in 

set of all items rated by both the users that yields a similarity 

value that lies between -1(no similarity) to +1( completely 

similar).  

Another approach is model-based filtering wherein models 

like Bayesian Networks, Neural networks, and other such 

approaches are used to predict the items to be recommended 

to a user. The collaborative filtering can also be item based, 

unlike above two methods. Here we first find the items 

similar to those rated by the user and compute the similarity 

between them, in two distinct steps, similarity and prediction. 

Implementation is carried out on movie dataset using Python, 

numpy, scipy, matplotlib, Flask (for web service), and 

SQLite. Our work is basically a recommendation system 

which uses user-to-user similarities using Pearson 

coefficient. Fist we calculate user-user similarity matrix 

based on their ratings, then for recommending movies to user 

X, we find k most similar users to X, based on their 

similarity score. Then we pick top M movies rated by each of 

this user, find normalized scores for each of those movies 

multiply with similarity score, then finally pick top n from 

these and recommend to the user.  

 

IV. RESULTS 

 

This section shows the results of the work implemented 

using collaborative filtering and reverse collaborative 

filtering methods. 
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Figure 5 – Collaborative Filtering: Movies rated by selected user and 
recommendations for the current user based on his preferences 

 

 
 

Figure 6 – Reverse Collaborative Filtering: Movies rated by selected user 

and recommendations for the current user based on his preferences 

 

V. CONCLUSIONS 

Recommender systems open new opportunities for retrieving 

personalized information on the Internet. It also helps to 

alleviate the problem of information overload which is a very 

common phenomenon with information retrieval systems and 

enables users to have access to products and services which 

are not readily available to users on the system. This paper 

discusses the efficient recommendation techniques such as 

content filtering, collaborative filtering and hybrid approach 

to provide useful recommendation to its individual users. It 

implements collaborative filtering that predicts the future 

preferences of the user based on the user‘s profile. To 

address the cold start problems in recommendations systems, 

it implements reverse collaborative filtering.  
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