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Abstract: In today’s age of information overload, companies incorporates a number of strategies to help people to make smart
choices in various areas on the Internet including what to buy, how to buy, how to do some tasks, how to pass their leisure time,
and even whom to date. Recommender systems are developed by companies for these reasons that can provide people personal,
affordable and high-quality recommendations. For example, Google makes use of recommender system to maximize its target
ads revenue. Many e-commerce websites make use of recommender system to advocate people such as “one who bought this can
buy this also”. Facebook has developed a recommender system to suggest people to tag friends in pictures. Various recommender
system algorithms have been proposed so far to provide an affordable, personal and efficient recommendation. We have tried
through this paper to put a light on the research aspects of the recommender system and then do analysis of a possible way to
design a recommender system algorithm.

Keywords: Recommender System, Content Filtering, Collaborative Filtering, Content-based Recommender System, Service-
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I. INTRODUCTION

In this era of information age where the amount of information on the World Wide Web (WWW) is on a significant rise along with
the number of users of the Internet, the companies find it increasingly important to search, map and help the users to get the relevant
amount of information as per their preferences, interest, and tastes. Companies use various recommender systems of their respective
fields to filter, prioritize and deliver significant information efficiently so that the problem of information overload can be alleviated.
The recommender systems are capable enough to do an efficient search through the large volume of information (that are
dynamically generated) so as to provide personalized services and content to users. A recommender system is basically understood
to be an information system that is meant to do information filtering and is generally used to do the prediction of the "preference” or
the "rating™ given by a user to a product. It has become quite popular in the recent times and is used generally in myriad areas
including music, movies, books, news, social tags, search queries, research articles, and products.

Understanding the significance of recommender system in today’s era of overgrowing data and their filtering to make a good
decision in the field of social, commercial and education, we have presented this paper to illustrate the research aspects of the
recommender system and then made the analysis of a possible way to design a recommender system algorithm. The section-11 of
this paper describes the recommender system types, section-Il1l discusses the objectives of designing a recommender system
algorithm, section-1V reveals the underlying principal behind designing a recommender system algorithm, section-V analyses the
possible way to design a recommender system algorithm, section-VI unearths the challenges before designing a recommender
system algorithm and section-VI1 warps up the paper with a certain set of conclusions.

Il. RECOMMENDER SYSTEM TYPES

Recommender systems are used by companies to handle the problem of information overload that is usually encountered by the
Internet users and provide them with personalized, exclusive service and content recommendations. In the recent past, various
recommended systems have been developed to work either as content recommender system or service recommender system. For
instance, Ringo is an online social information filtering system that uses the idea of the collaborative filtering to build users profile
on the basis of their ratings on music albums. Amazon incorporates topic diversification algorithms to improvise its
recommendation. The systems that use the idea of content-based techniques generally base their predictions on user’s information,
and they ignore contributions from other users as with the case of collaborative techniques. For instance, Fab is a famous content-
based recommender system that relies mainly on the ratings of different users so as to create a training set. Letzia is another example
that uses content-based filtering to help users find information on the Internet. Let us look at the various service based and open
source recommender system build till today so as to understand what research has been made so far in the area of recommender
system .
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A. Service based Recommender System
Some of the widely used service based recommender system are:
1) Suggest grid: A generic recommendation system based on Apache Spark.
2) Mortar Recommendation Engine: A kind of do-it-yourself recommender system.
3) Peerius: An e-commerce recommender system focused on live and email recommendations.
4) Using Hadoop on Google Cloud: An example use of Google cloud with benchmarks from recommender system
5) IDots: A tool to relate published content
6) Amazon Machine Learning: A machine learning platform to model data and create predictions
7) Dressipi Style Advisor: It is a clothing specific recommendations service.

8) Sajari: It is a search, recommendation, and matching (e.g. dating website) service.
9) IBM Watson: It uses cognitive computing to solve complex problems.
10) Dlib: A recommender system as-a-service for academic organizations such as digital libraries and reference managers.

B. Open Source Recommender System

Some of the widely used open source recommender system are:

1) Prediction 10: A machine learning server that can be used to create a recommender system

2) Mahout Hadoop: A linear algebra based data mining

3) Seldon: It is a Java based prediction engine built on technologies like Apache Spark. It provides a demo movie

recommendations application here.

4) Lenskit: It is a Java based research recommender system designed for small-to-medium scale.

5) Oryx V2: It is a large scale architecture for machine learning and prediction (suggested by Lorand)

6) Crab: It isa python recommender based on the popular packages NumPy, SciPy, matplotlib.

7) Predictoris: It is a ruby recommender gem.

8) Surprise: It isa Python scikit for building, and analysing (collaborative-filtering) recommender systems.

9) Light FM: It is an actively-developed Python implementation of a number of collaborative- and content-based learning-
to-rank recommender algorithms.

111.OBJECTIVES OF DESIGNING ARECOMMENDER SYSTEM ALGORITHM
A recommender system algorithm is build to benefit both user and service provider in the various aspects. Some of the aspects in
which a recommender system works to benefit both user and service provider are discussed in this section.

A. At the user level
A recommender system algorithm is supposed to help users in finding things of their interest by narrowing down the set of choices.
Further, it is supposed to benefit the user to explore the space of options available to them. Most importantly, the users are meant to
discover new things.

B. At the service-provider level

A recommender system algorithm is supposed to benefit the service-providers in felicitating their customers to get additional and
probably unique personalized service so much so that it would help them in increasing trust and loyalty of their customers. Further,
it is supposed to help the service-providers in doing of sales, click through rates, conversion, etc. Through recommender system, the
service providers are meant to grab opportunities for promotion and persuasion of their services among their customers. Most
importantly, the service-providers are meant to obtain more knowledge about their customers.

Item 1 Item 2 Item 3 L Item n

2 3 4 .- 5
? a 3 .- 4
3 2 4 .- 3
1 4 5 .- a

Fig. 1 A sample of users' information obtained through recommender system.

©IJRASET (UGC Approved Journal): All Rights are Reserved




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor:6.887

Volume 5 Issue X1 November 2017- Available at www.ijraset.com

IV.UNDERLYING PRINCIPLE BEHIND DESIGNING ARECOMMENDER SYSTEM ALGORITHM
The recommender system algorithm is supposed to provide a wide set of recommendations in a particular field. The system is
supposed to implement one of the following methods to do the effective, efficient and personalized recommendations:

A. Collaborative Filtering

The recommender system can use this approach to build a model after following the past behaviour of a user including
the previous search or selection of the related item and/or giving of numerical ratings to those items by the user. The model so
obtained is then used to do the prediction of the items (or rating for those items) by the user in which they may have interest.

3 J -38 -
& 3 |
B—Q - 38 ~

Fig-2: A user-based collaborative filtering algorithm to make an effective recommendation.

The collaborative filtering based recommender system uses the idea that if one has liked an item then one will also like a similar
item. Based on this principle, the system provides the recommendations of the items and it is supposed to works quite well to
determine the properties/context of each item.

B. Content -based Filtering
Content-based recommender system uses this approach to utilize a wide set of distinct characteristics of an item/content so as to

provide additional items’ recommendation with similar characteristics.
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Fig-3: A content-based filtering algorithm to make an effective recommendation.

The recommender system based on content-based filtering uses the idea of content-based filtering in the manner that if a person, say
P1, likes item 11, 12, 13 whereas another person, say P2, likes item 12, 13, 14 then both the person has similar interests and so it has to
recommend that the person P1 should like item 14 whereas person p2 should like item I1. The system works entirely on the basis of
the past behaviour under this philosophy rather than the context.
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C. Hybrid Filtering
The recommender system at most of the times combine the idea of both collaborative filtering and content-based filtering to provide
effective recommendations of related information items/contents.

=3 | Collaborative Filtering \

o d

Fig-4: A hybrid filtering algorithm to make an effective recommendation.

Combiner — Recommender System

A system that uses the hybrid filtering to overcome the issues associated with both kinds of the filtering approaches.

V. POSSIBLE WAY TO DESIGN A RECOMMENDER SYSTEM ALGORITHM
Let us use the mixed approaches of collaborative filtering and content-based filtering to analyse the possible way to design a
recommender system to do recommendations of related items in a particular field.

A. First Step - Collaborative Filtering

Through collaborative filtering, the proposed system algorithm works on the idea that if one has liked an item in the past then one
will also like a similar item in the future, and on the basis of one’s like, others will be recommended to like the similar kinds of
items. This assumption is used to build a model on the basis of user’s behaviour that incorporates both kinds of data — explicit and
implicit to make the proposed system work in an effective manner.

1) The general instances of collecting explicit data include:

a) Toask auser to do arating of an item on a sliding scale.

b) Toask a user to do searching online.

c) Toask auserto do aranking of a collection of items that ranges from favourite to least favourite.

d) Toask a user to choose the better item from the presented two item sets.

e) Toaska user to provide a set of items that liked it.

2) The general instances of collecting implicit data include:

a) To observe the items viewed by a user on an online store.

b) To analyse the viewing times item/user.

c) To maintain a record of the items purchased by a user online.

d) To obtain a list of items listened/watched by a user online/offline.

e) To analyse the likes and dislikes of a user on a social network site on which he/she makes a regular visit.

B. Second Step - Content-based Filtering

Through content-based filtering method, the proposed system algorithm works on the basis of a description made for the item and a
profile build around the user’s preference. Under this method, the system uses keywords that are used to describe the items and then
to build a user profile so as to imply the type of item that the user likes. This simply means that the system makes use of the content-
based filtering algorithms to recommend items that are very much similar to those liked by the user in the past. With the help of
such comparison of the present searched item with the previously purchased item help to recommend the best-matching items.The
proposed system can apply an item presentation algorithm to abstract the features of the items in the system. tf—idf representation or
vector space representation is the widely used algorithm for item presentation.
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VI.CHALLENGES BEFORE THE RECOMMENDATION SYSTEM ALGORITHM DESIGNING
There are few major issues with the underlying approaches discussed in this paper to develop a recommender system algorithm that
includes the handling of multi-tenancy, storing and processing a massive amount of data and other softer concerns like keeping
the client's sensitive data safe on remote servers. The approaches suggested in this paper to design a recommender system algorithm
have the following further limitations:

A. There are three major issues with collaborative filtering approach:

1) Cold start: It implies that the proposed system, most often, requires a huge amount of user associated existing data so as to
make an effective recommendation.

2) Sparsity: It implies that although the e-commerce sites have extensively large number of items to be sold, the active users are
able to rate a very small of items from the overall database. As a result of this, even the most popular items could achieve less
ratings.

3) Scalability: It implies that a large amount of computation power is generally needed to make effective and personalized
recommendation due to the extensively large number of users and products are available online.

The content-based filtering methodology has the major issue in the form of an uncertainty whether the proposed system is effective
enough to learn user preferences from the actions of the users related to a particular content source and later on using them
throughout the content types. For instance, news articles that are recommended based on the browsing of news are useful, but it
would be much more useful when videos, music, products, and discussions from different services can be recommended based on
news browsing.

VII. CONCLUSIONS
The field work of recommender system is quite fascinating, useful and so is the challenging. The filtering of a huge amount of data
associated with items and users is the main characteristic of this area of research. In this paper, we have tried to give an outlook on
the possible way to design a recommender system algorithm. We want to suggest that the use of machine learning algorithms and
the technology of Python and R language would be quite beneficial to design an effective, personalized and efficient recommender
system.
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