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Abstract— In last two decades, because of revolution in
internet technologies, the amount of information available
online is increased exponentially. Recommender Systems (RS)
are one of the innovations in this revolution. Collaborative
Filtering (CF) is most commonly used techniques in developing
a recommender system. This paper aims to develop a hybrid
model based on CF which addresses the scalability of RS over a
distributed environment and also the cold start problem
associated with a RS. For testing the algorithm we have used
Hadoop Framework, most popularly used distributed
computing environment which supports batch processing.
Index Terms— Hadoop, Hybrid recommendation algorithm,
MapReduce

I. INTRODUCTION
During the last two decades because of the revolution in
internet technologies, the amount of information available
online has increased exponentially. Recommender systems
are of one the innovations in this revolution, which addresses
the problem of filtering the data/information that is more
likely to individual user’s interest. In a typical recommender
system, user profiles are maintained and used to predict
ratings for items that have not been considered before [1].
Recommender systems (RS) are software tools and
techniques which provide suggestions for items to be of use to
user [2, 3, 4, and 5].
Here, an “item” is a general term which is used to denote,
what the system recommends to users. Any Recommender
System is designed to focus on a particular type of item and
accordingly is the GUI, the Core recommendation technique
used to generate recommendations, etc. are customized. In
the following sub-section we discuss the types of RS.
Over last two decades, more than 200 research articles
were published about recommender systems. In the previous
works [5], four important classes of recommendation
techniques, based on the information source as follows,
A. Collaborative: Collaborative systems generate
recommendations based only upon the information
of rating profiles of different users. Examples
include [6, 7, 8, 9]

B. Content-based: Content based recommender systems
provide recommendations based on two parameters,
[10, 11, 12, 13]

 Features associated with the items.
 Rating that a user has given them. .
C. Demographic: A Demographic recommendation
system provides recommendations based on the
demographic profile of the users. And the
recommended items could be from different
demographic classes by combining the ratings of the
users from those classes. [14, 15]
D. Knowledge-based: A Knowledge-based
recommendation system is used to recommend the
items based on inferences from the user’s needs and
preferences. This knowledge sometimes contains
explicit functional knowledge about how certain
features meet the user needs.
II. PROPOSED WORK
The proposed work gives design of a scalable
feature-combination based hybrid recommendation system,
based on map-reduce framework. Apache Hadoop [20] is an
open-source framework for distributed computing that can be
composed of large number of commodity hardware systems
to run on an application or cluster.
Hadoop implements Google’s Map-Reduce programming
model Map Reduce [19].We leverage these computing abilities
of Hadoop to achieve scalability and more accuracy in our
recommendations.
There exist several methods to combine collaborative
filtering with context based techniques but probably not all of
them will lead to the same prediction accuracy. A
well-thought-out hybridization approach is critical for the
success of the two-part recommender engine. Due to the fact
that collaborative filtering is a well-established way of
predicting preferences, and due to the fact as well that it is
very well supported by Apache Mahout, we want to use this
technique for our online module.
However in a collaborative-based recommender, items
co-rated by a pair of users may be very few. Hence in this case
1479

www.ijarcet.org

ISSN: 2278 – 1323
International Journal of Advanced Research in Computer Engineering & Technology (IJARCET)
Volume 5, Issue 5, May 2016
correlation between two users is not reliable. Content-based
information of each user is exploited to detect similarities
between them.

items for a particular user based on how “similar” the
items are to those that he/she liked in the past. E.g. In a
movie recommendation application, a movie may be
represented by such features as specific actors, director,
genre, subject matter, etc.
The user’s interest or preference is also represented by the
same set of features, called the user profile.
Recommendations are made by comparing the user profile
with candidate items expressed in the same set of features.
The top-k best matched or most similar items are
recommended to the user. The simplest approach to
content-based recommendation is to compute the
similarity of the user profile with each item.
IV. HYBRIDIZATION TECHNIQUE USED

Figure 1: Architecture of Hybrid RS

The architecture diagram of our recommender system
gives the basic idea of the operation of our system.

Content-based and collaborative methods have
complementary strengths and weaknesses.
Combine
methods to obtain the best of both.

III. COLLABORATIVE AND CONTENT BASED FILTERING
COLLABORATIVE FILTERING (CF):
This technique perhaps the most studied and also the most
widely-used recommendation approach in practice. Key
characteristic of CF: It predicts the utility of items for a user
based on the items previously rated by other like-minded
users.
This approach includes both,
1. User-based methods
2. Item-based methods
ITEM-BASED METHOD: The item-based approach
works by comparing items based on their pattern of ratings
across users. The similarity of items i and j is computed as
follows:

This similarity measure is based on how much the
ratings by common users for a pair of items deviate from
average ratings for, also known as Pearson (correlation)
based similarity.
After computing the similarity between items we select
a set of k most similar items to the target item and generate
a predicted value of user u’s rating,

Figure 2: Overview of Hybridization Technique

Collaborative filtering uses the correlation between user
ratings to make predictions. Such correlation is very
meaningful when users have many rated items in common.
In large datasets with many items this is not however always
the case. Also, the lack of access to the content of the items
prevents similar users from being matched unless they have
rated the exact same item.
In collaboration through content, rated items as well as the
content of the items are being used to construct profile of an
user. This selection of terms which gives the description of
content of the items is done using content-based techniques.
The weights of terms indicate how important they are to the
user.
Our approach consists of building a bi-dimensional model
called user-item extended matrix. The model is the
combination of a user-items features matrix and an item
-users features matrix.

Where, J is the set of k similar items.
CONTENT-BASED FILTERING:

Figure 3: User-Item Matrix

Perform item recommendations by predicting the utility of
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V. EVALUATION

This will be the future scope of this proposed algorithm.

In this section we are going to discuss briefly the
evaluation process of the hybrid recommender engine that we
have built. Our approach for such a recommender was to
combine content features with ratings. We decided to use the
rating data derived from Movie-Lens and adapt it to our
context. Movie-Lens started out in 1997 and by now contains
more than 10,000 movies rated by approximately 70,000
users. There exist several different Movie-Lens datasets that
were made anonymous and published for research matters
(i.e. 100K, 1M, 10M). We decided to use the 100K data set
which contains anonymous ratings from 943 users given on
1682 movie items. Once the rating data was obtained we have
assigned randomly user Ids and item ids from the dataset to
the users and item we had created in our model. We also
plotted the content features. We have considered for this
thesis two features which were tag names and category
names. For users we considered the tag names and category
name they used to describe their profile. For the items we
considered the tag names and category name used in their
description.
Statistical accuracy metrics evaluate the accuracy of a
system by comparing the numerical recommendation scores
against the actual user ratings for the user-item pairs in the
test dataset. Mean Absolute Error (MAE) between ratings
and predictions is a widely used metric. MAE is a measure of
the deviation values. Results are as follows,
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