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Abstract— Recommender systems play a significant role

in E-Marketing. Many companies got increase in their
sale due to establishing their products in the sites like
Amazon.com, Netflix.com, and Movielens.com etc. These
sites help the customers to find relevant product to their
interest. They play as a place where customers can find
all kinds of items. These systems should give qualitative
recommendations e.g. in book recommendations, it
should not always tell the books of same authors. Two
important qualities are accuracy and diversity.
Increasing the diversity decreases the accuracy. Tradeoff between accuracy and diversity should be minimized.
In this paper, we gave a survey about the techniques
which aims to increase the diversity with minimal
accuracy loss.
Index Terms—Recommender Systems, E-Marketing,
Accuracy, Diversity, Social Diversity, Long-Tail
products

I.INTRODUCTION

In this electronic world, E-Marketing plays a vital role in
promoting sale of products. It helps for the growth of
business by using computer technologies. E-Marketing
comprises core business process of buying, selling goods,
services and information over the internet. Its usage is
growing day-by-day.
It is used to market the products in online. In
simple, company produces goods; sale is done electronically
through E-Marketing. Due to this, people enjoy shopping
from their home or office or anywhere by using just a
computer or laptop. This has evolved after the emerging of
internet. Many companies provide information about their
products through internet. Using internet, people may get
more information about lots of products in less time i.e.
faster access to knowledge about products. It transfers the
traditional way of marketing into computer oriented
marketing [1].
Traditional marketing strategies are as follows:
1. Printing banners, notices, brochures etc
2. Using medias such as TV, Fm, email etc
Using (1), it can cost lot of money if there is mistake in
brochures, banners after printing is over. Using (2), it does
not involve how people respond to those advertising
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technique for e.g. people may or may not respond to email.
In case of E-marketing, response of people to their
advertisement technique can be felt. It is done by knowing
how much people have visited the company’s website.
There are many websites, in which millions of products
are being given by those websites. So information available
in the internet about products is rapidly increasing.
Customers approach some website and search for the
product by giving name, and then website offer products
related to customers search produced by many vendors.
Products like books, articles, CDs, groceries, electronic
goods are all being sold in this website.
II.RECOMMENDER SYSTEMS

One problem is users expect that the product should be
matched with his interest i.e. difficult to find relevant
content. The key approach developed to this problem is
“Recommender systems (RS)”. It helps consumer to choose
the product among so many options [2] choosing the right
item among millions of products is challenging for the
consumer.
Recommender Systems finds relevant items from number
of alternatives. It has a high commercial value. This has
been used by popular website like Amazon.com, Netflix,
Movielens, and Facebook etc. It provides personalized
recommendation to users. Many approaches and algorithms
are being developed since it is related with the real world
practical applications.
Recommendation algorithms are designed in such a
manner to generate a top-list of items. Recommender
systems uses past history about users and items to give a
recommendation. They allow users also to know about
“Long-Tail” items. “Long-Tail” items are items which are
not frequently expressed to users [5]. It aims to rate the
product which have not yet been discovered by users earning
more profit..
III.RECOMMENDER SYSTEMS IN ADVERTISEMENT

Advertisements promote sales of a product by customers.
Using RS help advertisement through following ways
1. By recommendation the product which not known
by user yet.
2. By giving bundle purchases[3]
IV.IMPORTANCE OF RS

They are important to both individual users and for
business people. Business people by using recommender
systems can obtain high sales of their products. Thus they
can attain high profit. For individual users, it helps them to
find relevant items according to their interest. For persons'

1
All Rights Reserved © 2012 IJARCET

International Journal of Advanced Research in Computer Engineering & Technology
Volume 1, Issue 1, March 2012

providing products in their websites, RS satisfies them by
providing right product to customers.

V.RECOMMENDER SYSTEMS VS SEARCH ENGINE

S.No

RS

SE

1)

They cannot use
Key words

Can use Keywords

2)

Users don’t know
what they want to
search

Users know what
they want to search

3)

They look for
needs of user
actively

They are passive.

VI.RECOMMENDATION PROBLEM

Recommendations are made based on preferences that a
user will give to an item. This is usually done using ratings.
Ratings can be explicit, by asking customer about the
product or implicit, observing through purchase behavior of
customer. Recommending items to users consists of
following steps:
1. Prediction
2. Ranking
3. Recommendation
Prediction involves estimation of ratings of products
that are not yet consumed by users using the known ratings.
Ranking phase involves arranging the rank recommendations
of each user. Recommendation phase involves giving top-N
items to the user. Vast amount of information is investigated
to find the items with high predicted ratings.
There are two basic entities in recommender systems.
They are the following:
1. User (customer)
2. Item (product)
User uses recommender system to obtain products of
interest, provides opinion and also obtains the
recommendations. Item is bought and rated by users.
Recommendation problem can be given as follows: Let
“U” be the set of users and “I” be the set of items.
Usefulness of item i€I to user u€U is the rating that a user
give to an item or it is the preference given to item by user.
This rating can be a binary, ordinal or numerical value. R (u,
i) indicates how much user “u” likes item “i”. These are
known ratings. This rating is used estimate the unknown
ratings say R*(u, i). This unknown rating has to be estimated
to recommend the products that are not yet discovered.
There are two phases in recommendation. In phase I,
unknown ratings are estimated for unknown items. In phase
II, with all unknown ratings, top-N recommendations are
calculated by using high predicted ratings.
VII.QUALITIES OF RS

Some of the quality aspects of RS are Accuracy,
Diversity, Novelty and Serendipity. Accuracy gives the more

relevant items to user i.e. accurate recommendations.
Diversity tries to gather more number of distinct items.
There are two types of diversity namely individual and
aggregate diversity. Novelty of a piece of information
generally refers to how different it is with respect to “what
has been previously seen”, by a specific user, or by a
community as a whole. A serendipitous recommendation
helps the user to find a surprisingly interesting item that he
might not have otherwise discovered.
There is always a compromise between accuracy and
diversity. For e.g. if person A is recommended 10 bestselling
books of author “Shakespeare” it is accurate but not diverse
because person A is not informed about other author’s
books. Thus, diversity can be achieved with some loss in
accuracy.
VIII.APPROACHES OF RS

There are 3 types of approaches namely
1. Content-Based
2. Collaborative
3. Hybrid method
In the following sections, C denotes User space (set of
users) and S denotes Item space (set of items).
In Content-Based Methods, User will be
recommended items similar to those they preferred in the
past. Utility function u(c,s), in which item s€S for user c€C.
Utility function u(c,s’) in which user c is given item s’€ S.
Estimation of ratings for s’ is done using rating structure of s
because s and s’ are similar items. E.g. Movie
recommendations done based on the director or actor or
category of film.
In Collaborative Method, recommender systems
recommend items to users based on similarity with other
user and not using similarity between items. Formally, utility
u(c,s) of item s for user c is estimated based on the utilities
u(cj,s) assigned to item s by those users cj€C who are
“similar” to user c. E.g. for movie recommendation,
collaborative methods recommend items to a user by
concerning the similar users. Tastes of users are used to
make recommendations. They use the concept of “likeminded users".
In Hybrid Method, it recommends items by combining
approaches such as content-based and collaborative. Hybrid
approaches can be implemented in several ways: by making
content-based and collaborative-based predictions separately
and then combining them; by adding content-based
capabilities to a collaborative-based approach (and vice
versa); or by unifying the approaches into one model [13].
IX.RECOMMENDATION METHODS

The following are the various means to achieve qualitative
recommendations.
i) State-Of-Art Methods
This paper [4] describes the methods which form
the main categories of recommender systems. They are
content-based, collaborative and hybrid methods. They are
the main methods mostly used for obtaining
recommendations but still there exists some limitations with
these methods.
Content-based method has the disadvantage such as
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Limited features only can be considered since this
method concentrates on characteristics of item for
recommendation
2. Users are recommended the same type of item
already recommended
3. New user problem arises
In collaborative method, following are the
limitations:
1. User’s preferences have to be known earlier
2. New- item problem arises
3. There needs to be mass number of users
In hybrid approach, new-user and new-item problem
arises.
These methods can be extended which provides better
recommendation capabilities. Some of the possible
extensions specified in this paper are:
1. Understanding of users and items
2. Supporting multicriteria ratings
3. By considering multidimesions of
recommendations
4. By trying to avoid explicit ratings (nonintrusive)
5. By developing good metrics
These extensions improve the quality of
recommendations thereby providing good recommendations
to user.
ii) Social Diversity
Social networks are used in this paper [9] to achieve
diversity. Social network information is used for
recommendations. Social networks are networks connected
by many users who can share their views. Vendors can
indirectly make money by advertising their product in these
networks. Some of social networks are facebook, orkut,
YouTube, blogger, and flicker etc. These sites involve
interests of many groups of people. Preferences or likes
given by these users in different communities are used.
Hence, more diversity can be achieved.
In these social networks, for e.g. user see a particular
“presentation slides” in YouTube and rate it as “like” or
“dislike”. This information is used to rate the “presentation”.
Here, diversity is achieved by utilizing user’s membership
in social networks. These networks can be “real-world” or
“virtual group”. Real-world groups are networks created and
explicitly joined by users. Virtual groups are groups created
automatically by system based on usage where members are
from different geographical location.
Advantages:
1. This diversity can apply to any domains
2. Source of recommendations could be selected
3. Users’ can increase or decrease diversity range
iii) Network-Based Interface (NBI)
In [11], NBI involves a bipartite network which has userobject network, object-object network. In these networks,
nodes are objects (items) and connection between them is
established when two objects are bought or collected by
atleast one user. A weight is assigned to each node which
relates an object to another. This method provides more
accurate recommendations than traditional collaborative
filtering (CF) technique.
Major problem in this method is it provides redundancy
correlations for any attribute when considering cumulative
recommendations. This redundancy reduces accuracy. An

improved algorithm is proposed by introducing a free
parameter which reduces higher order strong correlations.
This gives higher accuracy. This parameter also affects
diversity of recommendations.
Here, hamming distance is a concept introduced. It is used
to quantify diversity. A better recommendation can be made
when hamming distance is large.
iv) “Long-Tail” products
“Long-Tail” products are niche products that are
developed for specialized purposes but earn more profit.
They are less popular but still has high profit value. As it has
less popularity they are kept unrevealed during
recommendations. These products should be included
during recommendations
If products sold in large amount, it's profit is low since all
companies have to sell the product for same price. If product
sells less, they earn more profit if given to buyers. So, due to
considering “long-tail” products all types of products will be
available to users.
In this paper [12], a graph based representation is used to
represent the user and item. It contains vertices and edges.
Random-walk similarity involves how close a item to a user.
To obtain diversity using long-tail products, three concepts
were given. They are hitting time, absorbing time and
absorbing cost.
These algorithms imply high user interest and high
recommendation diversity
v) Graph-Theoretic Approach
Graph-based approach given in this paper [10] helps to
attain maximum diversity. It uses max-flow problem and
max-bipartite matching problem in graph theory. Max-flow
problem is a simple approach. Maximum number of edges
gives high recommendation diversity. Maximum-bipartite
transforms the general solution of max-flow to specialized
solution. It is less complex. It gives solution of top-1 to topN recommendation. This problem matches the item and user.
Here we achieve high diversity in recommendations.
X. USAGE OF DATA MINING IN RECOMMENDER SYSTEMS

Data mining is used to find patterns from large sets
of data. In recommender system applications, data mining is
a technique used to find recommendation rules. Data mining
helps to find correlations between users and items, two users
and also between two items. Algorithms such as clustering,
classification and association rule mining etc.
Clustering is used to group users or items according to
specified characteristics for e.g. users having similar
interests or buying behavior. Classification is a technique
used to categorize the data sets for e.g. classifying items
based on price. Association rule mining is mostly used
because it finds relationship between two data sets for e.g. it
finds relationship between two products often bought
together.
Thus, data mining plays a significant role in recommender
systems [17].

XI.CONCLUSION

A recommender system plays a key role in real life in
online marketing. It helps people to buy right product. It can
be applied to various domains. It helps to individual user to
give personalized recommendations. It gives a collection of
3

All Rights Reserved © 2012 IJARCET

International Journal of Advanced Research in Computer Engineering & Technology
Volume 1, Issue 1, March 2012

1

items to customer. Data mining is most helpful for this
process. Various techniques is evolving day-by-day to give
a right product to right customer. This paper gives a idea of
various methods of recommending personalized products.
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