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ABSTRACT

As India is moving fast towards digital economy, E-commerce industry has been
on rise. Many platforms such as Amazon and Flipkart provide their customers
with a shopping experience better than actual physical stores. Several E-
commerce websites use different methods to improve the customer engagement
and revenue. One such technique is the use of personalized recommendation
systems which uses customer’s data like interests, purchase history, ratings to
suggest new products which they may like. Recommendation systems are used
by E-commerce websites to suggest new products to their users. The products
can be suggested based on the top merchants on the website, based on the
interests of the user or based the past purchase pattern of the customer.
Recommender systems are machine learning based systems that help users
discover new products. Due to the recent pandemic situation of 2020 and 2021,
many of the local retail stores have been trying to shift their business to online
platforms such as dedicated websites or social media. The proposed methodology
based on Machine Learning aims to enable local online retail business owners to
enhance their customer engagement and revenue by providing users with
personalized recommendations using past data using methods such as
Collaborative Filtering and Content-Based Filtering.

Keywords : E-commerce, Recommendation Systems (RS), Machine Learning,
Personalized recommendations, Collaborative Filtering, Content Based Filtering,

TF-IDF, Popularity Based Recommendation System

I. INTRODUCTION

Whenever we view a product or rate any previously

bought product, the next time we visit the website,

Every time we visit any shopping website such as
Amazon, or a music or video streaming site such as
Spotify or Youtube, we are greeted with new products

that we do not realize we want until we see them.

we are presented with products that are very similar
to what we have previously bought or new products
that other users with same taste have bought. This is
made possible

using Machine Learning based
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recommendation systems that learn from our past
behavior and predict or future behavior. These
systems are used by almost every E-commerce giants
to basically attract their customers back to them.
Unlike traditional commerce that is carried out
physically by a person to sell items and inform
customers about new products, E-commerce and
recommendation systems have made is easier for us to

buy products as well as discover new ones.

These systems work by analysing our behaviour such
as ratings and preferences and use these attributes to
predict which products we may like. These systems
called

collaborative filtering and content based filtering. The

are mostly built using two techniques

collaborative  filtering  approach  works by
recommending products that other users have bought
and the content based filtering method works by
recommending products having similar attributes to

the user’s previous purchases.

However, the cost of developing and deploying such
systems is huge and certainly cannot be afforded by

every local online business owner.

Collaborative filtering method comprises of two
subtypes called user-user collaborative filtering and
item-item collaborative filtering. The user-user
collaborative filtering takes other wusers into
consideration while calculating the similarity and
then recommends the products bought by them to the
the correlation between the
The

collaborative filtering works by considering the

active wuser. Here,

different wusers is identified. item-item
correlation between items, or in this case, products. If
an item is similar to another item, it is recommended.
The only requirement here is the availability of
This

consisting of the product name and/or id, the user Id

sufficient data. method requires dataset

and the rating for that product. Based on this data we
can successfully perform collaborative filtering. We

also have to address the incomplete or unavailable

data in our dataset as it can have a negative effect on
the performance of the algorithm. The data is then
transformed into a matrix of n x m in which the
similarities between the users or the items is
identified depending in the method of choice. The
higher the similarity, the greater is the probability of

the user liking that product.

the

works differently. It attempts to determine what an

However, Content-Based Filtering approach
user’s favourite aspect of an item is and then
recommends items that present those aspects. The
aspect can be anything like genre of a movie, colour
of a clothing item. It then ranks similar products
corresponding to their similarity scores and
recommends the most similar products to the user.
This method also uses a technique named Term
Frequency and Inverse Document Frequency
commonly mentioned as TF-IDF [4] which calculates
the recurrence of a term in a document and the total
number of documents which include the term
respectively. Another type of such system is the
Popularity-Based Recommendation System. These
type of systems works on the basis of popularity of an
item. Any item which is most popular and trending
among the users is directly recommended to the

active user.

Instead of using either one of these methods to
provide personalized recommendations to the users,
Hybrid

Recommendation System is the best option. Using

combining all of these into a
only either of the method such as collaborative
filtering can give rise to an issue known as cold-start,
where a new user cannot get any recommendations
from the system due to lack of any previous data. In
such cases, collaborative filtering paired with
content-based filtering and/or popularity based model

can be the solution.
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II. LITERATURE REVIEW

An exploratory research was conducted which
applied and demonstrated the method of data mining
with the help of association rule technique and item-
based collaborative filtering. It was used in an
approach for baseline recommender systems in e-
commerce. It uses the review dataset from Amazon
from the year 2018 and focuses on online shopping of

phones and their accessories. [1]

Investigation of accuracy issues of implicit feedback
in a RS was done and a system developed on hybrid
Real Time Incremental Stochastic Gradient Descent
was presented by combining Alternating Least
Squares with Weight Regularization and SGD. This
helped for faster updating of the martix factorization
model. [2]

The system uses dataset from Movie-Lens and
constructs a matrix of users and ratings. It uses a deep
learning approach to calculate the similarity between
the items. It then uses matrix factorization to generate
The method

involvement with datasets can convey exactness

the recommendations. shows that,
better than traditional closest neighbor approach. [3]

TF-IDF i.e. Term Frequency and Inverse Document
Frequency which identifies the occurrence of a term
in a document and the total number of documents
containing the term respectively can be used to
the

description. By doing so, the process becomes quite

generate product tags based on product

efficient and dynamic. [4]

Flipkart Product Recommendation System is built on
Content Based, Collaborative Based and Hybrid
Filtering  Techniques to attain  accurate
recommendations. Content based Filtering uses the
history of purchase of the active user to evaluate
proper recommendations. Collaborative Filtering is a
prediction technique that does not depend on the

domain. It matches the users which have similar

further

classified into Item Based Filtering and User Based

preferences. Collaborative Filtering is

Filtering. [5]

Collaborative Filtering and Deep Learning based RS
addresses the problem for CSS and ICS items. It uses
the architecture SDAE which is based on deep
learning. This system uses two types of methods:
Collaborative Filtering is a prediction technique that
looks for the users which have similar interests. Deep
Learning wuses datasets from reputed sources
containing millions of reviews about a product. There
are two of feedbacks:
Feedbacks and Explicit Feedbacks. Implicit Feedbacks

are the indirect feedbacks taken from a user for

classifications Implicit

example when a user watches a youtube video. Most

of new recommendation systems use implicit
feedback. Explicit Feedbacks are the direct feedbacks
taken from the user like the rating system for
products on amazon’s website. This System with these
two techniques combined is effective to handle Cold

Start Problem. [6]

The Book Recommender System has considered many
several attributes like category of the book and also
content by applying techniques such as collaborative
filtering to the ratings given by the other users. This
recommender system also utilizes an association based
model to give accurate recommendations. It has

offline recommendations so the performance is not

affected. [7]

Automated Web Usage Data Mining and
Recommendation System uses K-Nearest Neighbor
(KNN) method because it is one of the simplest
problem solving method. Unlike many existing data
mining methods, it overcomes the problem of
Scalability, reduces Error rate and provides more
accurate and faster recommendations. The system has
provided a base for Real-Time recommendation
systems. It collects "click stream" and "matches" on

active sessions from the users and compares them

Volume 7, Issue 6, November-December-2021 | http://ijsrcseit.com

2



Prof. Pradnya Mehta et al Int. J. Sci. Res. Comput. Sci. Eng. Inf. Technol, November-December-2021, 7 (6) : 219-224

with dataset in the data mart to generate such

accurate recommendations in real time. [8]

State of the Art Approach is categorized into four
types of approaches. They are Content Based Filtering,
Collaborative Based Filtering, Demographic Filtering
and Hybrid Filtering. It also manifests the ranking
(rating) of a Product. Ranking maximizes the user
convenience. Thus, rank plays an important role in
the recommendation systems. It ensures the optimal

ordering of a group of items for the user. [9]

Recommender System Application Development
analyzes traditional techniques fundamentally
Content Based System, Collaborative System,

Knowledge Based System and Hybrid Methods and
also latest techniques like Fuzzy set based, Social
Network based, Trust based, Content Awareness
based and Group based. This system also introduces
techniques such as E-Government recommender
system, E-Business Recommender System, E-
Tourism

based

Activity

Recommender
TV

and

Commerce System,

Recommender  System, Program

Recommender  System Group

Recommender System. [10]

Recommender System traverses through various
prediction techniques and analyzes the characteristics
and potential of these systems and guides the field of
recommendation system in the proper direction. It
explores the various phases of a recommender system
like Information Gathering Phase, Explicit Feedback,
Implicit Feedback, Hybrid Feedback, Learning
Feedback, Prediction Phase, Weighted Hybridization,
Switching Hybridization and Cascade Hybridization.
Also, this paper puts a light on Advantages and
Limitations of these Hybridization techniques. The
knowledge secured during this study helps the
researchers to enhance the road map of State of the

Art Recommendation systems. [11]

Product Recommendation System will require large
quantity of data in order to arrive at the correct
decision. The information which is provided to the
recommender system must be persistent in nature.
For the method, some sort of preset information is
required. The recommender system gathers the
information and calculates the decision in two
possible ways by the use of Collaborative Filtering or
by the use of Content Based Filtering. The
collaborative filtering is the method of filtering for
data among the multiple sources. On the other hand
Content Based Filtering will filter the data which is
going to be used within the system. Content filtering
will be utilized here. The users have preferences for
the certain items. The preferences of the users
because of  which

continuously ~ change

recommendation system is created. [12]

Empirical Analysis of the Impact of Recommendation
System interrogates a primary question that is the
influence of these systems on sales. Considering the
interaction between sales, recommendations, and the
retail process, a robust model was developed that
comprises of the indirect effect of recommendations
on potential coexistence between sales and
recommendations, and sales through retailer pricing,
and an overall calculation of the strength of
recommendations. During a survey on two online
retailers, they came to the conclusion that the
Recommendations have positive impact not only on
sales but also on price of the product by providing the
flexibility to adjust it. Analysis has revealed that
recommendations have shown better results in
increasing the sales even greater than customer

feedback. [13]

A Literature Survey on Recommendations Systems
based on Sentimental Analysis digs into various
techniques such as the weighted algorithms which are
used to produce scores for multiple texts. The
methodology of sentiment analysis covers the way for

the advancement of recommender system on personal
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basis. Substantial research has been done on
recommendation systems and they have been mainly
divided into three categories: Collaborative filtering,
Content Based and Context Based recommendation
systems. The research shows the employment of
Sentimental Analysis in developing of a more

accurate Recommender System. [14]

Convolutional Neural Networks can also be used for
recommender system. CNN is a type of neural
network that is used for classification purposes. For
collaborative filtering, user id and product id can be
given as inputs to the network and can be used to
extract features. These features are then assigned
weights. CNNs include various applications including

Soil Nutrients and Leaf Disease Detection. [15]

III.CONCLUSION

We will be able to build a hybrid recommendation
system comprising of different algorithms which will
predict the items that may be preferred by the user.

This system shall be made completely free to use and

deploy to anyone who wishes to add it to their system.

This methodology shall allow local online retail

business owners to directly deploy the
recommendation system into their existing system
thus generating more revenue and attracting more

customers.
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