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Today's Recommender System is an exceptionally new district of research in machine
gaining knowledge of. The Recommender machine incorporates two top strategies that help
in presenting significant suggestions particularly, a Collaborative Filtering set of rules and
Content-Based Filtering. In content-based filtering, the version uses specifications of an
item to suggest additional objects with comparable properties. Collaborative filtering uses
beyond the conduct of the user like Systems that a user previously regarded or purchased,
in a summation to any rankings the person gave those objects charge and comparable
conclusions made by using different consumer's Systems listing. To expect objects that the
user may also discover exciting. This paper introduces a survey of approximately
recommendation structures, strategies, demanding situations the face recommender

systems and lists some research papers to solve those demanding situations.

1. Introduction

Recommendations to extract online user revel in an
Information Retrieval System (IR). The maximum popular
procedures collaborative filtering and content-based filtering
are used in recommendation gadgets to recommend person
experience. It predicates collaborative filtering on the identity
of desire styles in a user network. Content-based filtering
approaches, in evaluation, best don't forget the beyond
choices of a man or woman person and try to analyze the
desired version based on a feature-primarily based illustration
of the content material of recommendable items.

Due to it had made the -capability boundaries of
considering best the beyond options of a character person
over the past two a long time to combine both algorithmic
methods in hybrid techniques

e List & Examples of recommender System

Today’'s these are the most popular examples of
recommender systems Netflix, YouTube, Tinder, and Amazon
etc. These systems entice users with appropriate suggestions
based on the choices they make.

1. Movie recommendation [Netflix]

2. Book recommendation [Amazon]

3. Music recommendations [Pendura]

4. News recommendation [Yahoo]

1.1 Recommendation System Techniques

Recommendation systems gain the information from user
searched data. There are three main techniques are used in
recommendation system. These three techniques are
explained as below

e Collaboration based

e Content filtering based

e Hybrid based

1.1.1 Collaboration based
Collaborative filtering [9] based structures gather and
analyze a user's behavioral records inside the shape of their
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remarks, ratings, choices, and sports. Grounded on this
statistics, then exploits similarities among several users or
items to expect lacking ratings and therefore make
recommendations. Collaborative filtering (CF) techniques
produce consumer-particular pointers of objects primarily
based on styles of rankings or usages like purchases without
the call for facts about both objects and users.
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Figure 1 Collaborative Filtering

1.1.2 Content Based Recommender Systems

Content-primarily based filtering strategies are grounded
on a description of the item and a profile of the person’s tastes
[9]. It also recommends gadgets much like those which a
person has appreciated inside the object fee listing. The
characteristic information includes:
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e Characteristics of Items
Attributes)

e Characteristics of Users (Profile Information)

(Keywords  and

Content based filtering systems can also serve users items
based on users’ profiles. You can create user profiles based on
historical ~actions. The problem with content-based
recommender systems is that they are restrictive. You click on
a dress and you see more dresses. The system is incapable of
knowing that your interests go beyond liking dresses.
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Figure 2 Content-Based Filtering

1.1.3 Hybrid based

In a hybrid approach, we merge the two recommended
techniques content-based and collaborative filtering to get the
best advantage and gaining better result and reduce the issues
and challenges of these applications [8]. Merging these
different methods achieve high performance and alleviate
problems and challenges rise by using content based or
collaborative filtering only.

2. Literature Review

In this section we will discuss research papers studying
recommender system techniques Table 1 discusses others
papers and solutions they used to overcome recommender
system challenges, dataset, applications, research gap for the
every paper.

In the proposed study describe jokes on content based
recommendation system by using K-NN method and Wordnet
synsets to overcome the collaborative filtering problems. Jester
is online jokes recommendation system. [1]

In the proposed system describe the applications in 10T
context and provide new recommendation techniques basis of
real world IOT system. [2]

In the proposed system is based on movie-Lens
recommendation system with five different type personalities.
This recommendation system is based on user rating. These
rating is based on user personality with the help of rating
proposed system identify user behavior. [3]

The hybrid-filtering recommender system [4] using
machine learning and Facebook Fan Page data to achieve the
high satisfaction of recommending the item to users and
accuracy also, solve cold start problem. In this algorithm to
extract from yahoo, movies and Facebook fan pages were
used content-based filtering. Also then compare the output
results of this algorithm with others recommender system like,
Netflix, YouTube, and Amazon.

In proposed [5] a hybrid movie recommender system
based on collaborative filtering technique. In this paper, to
address the scalability and accuracy of the movie
recommender system they used fuzzy, a c-means technique
for finding a neighborhood for users.

Table 1 Research Gap

Authors | Techniques Dataset Application Area Method Research Gap
. I Jester online Jokes recommendation WordNet synset with K- To test more content
[1] Collaborative Filtering . . .
jokes website System NN method based algorithms
10T with Real time
[2] Recommendation AGILE Project IOT Domain System Technology in IOT Recommendation
system system on |IOT
. P li A . .
e Movie-Len pser . erspna ity Movie-Len To analysis Social
[3] Content Based Filtering investigation based . . .
dataset recommendation System media user personality
System
Machine
hybrid-filterin learning and Solve cold start and Increase customer
[4] Y g N Fetch user search content . ’
recommender system Facebook Fan accuracy problems satisfaction.
Page data.
e . scalability and
hybrid-filtering movie recommender Fuzzy system , and Y .
[5] Accuracy of the movie
recommender system system c-means
recommender system.

3. Issues and Challenges

3.1 Cold Start Problem

Cold start problem arises mainly when we have a new
user to the site or when adding a new item to the system.
Firstly, how we would recommend items to the new user we
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don’t know his interests and he didn't rate any item yet.
Secondly, to whom we can recommend this new item to others,
even no one rate this item neither it's good or bad to be likely
by users [9].

3.2 Synonymy
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Synonymy arises when an item is represented with two or
more different names or entries having similar meanings [10].
In such cases, the recommender cannot identify whether the
terms represent different items or the same item. For example,
a memory-based CF approach will treat “comedy movie” and
“‘comedy film” differently. The variation in using descriptive
terms is greater than commonly thought and the excessive
usage of synonym words decreases the performance of CF
recommenders. Since item contents are thoroughly ignored,
therefore, the recommender does not consider the latent
association between items. This is the reason why new items
are not recommended as long as these are rated by the users.
To alleviate the problems of synonymy, different techniques
including ontologies [11], the Single Value Decomposition
(SVD) techniques [12], and Latent Semantic Indexing (LSI)
could be used.

3.3 Privacy
Privacy is one of the important challenges in recommender
systems. Recommender systems to recommend items

matching their interests, we must know some information about
the user data. Users need to know which information needed to
recommend more preferably items to him, and how it applied

8.

3.4 Shilling Attacks

It happens, if a malicious user or competitor enters into a
system and starts giving false ratings on some items either to
increase the item popularity or to diminish its popularity [6].

3.5 Gray Sheep:
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Gray sheep occurs in collaborative filtering systems where
the opinions of a user do not equate with any group and
consequently, is unable to obtain the benefit of
recommendations [6].

3.6 Scalability measure

Scalability measure the ability of the system to work
effectively with high performance while growing in the
information. Recommender system needs to recommend items
to the users without any change while the number of users
increased or the number of items increased too. To achieve
this we need more computations and get expensive [7].

4, Conclusion
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systems, to have the various answers to mitigate records and
cognitive overload trouble by suggesting related and relevant
objects to the users. Many advances have been made to get
an excellent and pleasant-tuned recommender device.
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situations. Although, researchers had been running to deal with
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and up to a degree an attempt to solve those problems,
however, we need a lot to do to get to the preferred aim. In this
studies article, we centered on those outstanding problems and
challenges, mentioned what has been finished to mitigate
these issues, and what desires to be carried out inside the
shape of different research possibilities and guidelines that
may be accompanied in managing at least issues like a chilly-
begin trouble, Synonymy, Privacy, Shilling Attacks, grey sheep
and scalability measures.
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