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Abstract—One of the drastically growing applications under bigdata analytics is consumer behavior analysis for enhancing the
e-commerce industry. This industry requires a useful analytics tool for understanding the online customer those who are
interacting in the e-commerce site. Most of the marketing people are using the internet to market their company products. Online
customers share their opinionson various social websites, such as Facebook, Twitter, and Instagram. By analyzing the tweets and
comments, customer behavior can be identified. In this paper, distance-based clustering and Multi-Class Support Vector Machine
based classification are applied to the data for predicting customer behavior. From the experiment, it is identified that the proposed

method is highly suitable for a small size dataset.
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I.  INTRODUCTION

The buying habits with the social trends,
background information, and frequency patterns
influencing the customer decision to buy anything
in the site are called as customer behavior. E-
commerce businesses need to understand the
behavior of each customer to provide more products
and better services which satisfy the customers. Any
business people cannot identify the customer one
who is buying online, whereas it can be recognized
that the way they are shopping. From the online
data, it can obtain the sales frequency, preference
score of the product, how marketing influences the
customer, and the service offers. By analyzing these
factors, it is easy to improve the customer
relationship with the business to increase production
pleasantly. Personal, social, and psychological
factors are the three primary factors that influence
customer behavior.  Analyzing customer behavior
is observing qualitative and quantitative information
on how the customer communicates with the E-
commerce industries.
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Figure-1. Bigdata Analytics
Bigdata, behavior analysis, social data, user-

experience, privacy, validated learning, etc., are the
words that make different meanings for learning
customer behavior. Monitor and collect all the
above said kinds of data, implement an algorithm,
automate the analysis to identify customer behavior.
By increasing the self-initiated action, it makes the
customer accept the behavior who is using the
specific products. The amount of customer data is
continuously growing every day and becomes
bigdata. Only by overviewing the data, it is not
possible to do a decision making. Thus, it needs an
efficient analytical tool to makethe better decision
making. An overview of the data analytics process
is shown in Figure-1.

New system design is created to understand
the people and make themselves know how they
interact with the e-business. It helps the customer to
select their required products over massive
competitions. For that, it is assumed that a pool of
data is collected, a machine learning algorithm with
a prediction engine, a group of people, working, and
learning on it. Finally, from the learning,
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andsignificant decision-making result is obtained.
Customer behavior analysis increases the business
benefits. For understanding the need for customer
behavior analysis, one of the researchers carried out
a case study related to cloud data analysis for e-
commerce implementation in Countants (see
Figure-2).

From figure-2, it is easy to understand that
the retailers of e-commerce can make various
benefits obtained from the perceptions, are taken
from behavior analysis of the customer. These
valuable perceptions lead to a highly personalized
method to customer requirements, which can
improve their long-time value to the business. Also,
the customer behavior analysis in e-commerce helps
to reduce the customer attainment costs, improve
the product variety endorsements, and increase the
lead creation process. Before going to implement
the proposed method, it is necessary to understand
the issues and challenges faced in the earlier
research methods and the real-time e-commerce
industry. Hence, this paper discussed a few more
first research methods proposed in previous days.
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Figure-2. A Case Study on Customer Behavior

Il.  LITERATURE SURVEY

One of the websites which provide a
powerful platform for a vast number of people to
publish their research methods, opinions, stories
about real-time experiences, and experimental
methodologies used for data analysis, algorithms
belongs to machine learning and deep learning
methods [1]. Authors in [2] presented a
classification approach for analyzing the behavior
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data obtained from the tweeter dataset. The author
in [3] explains the importance of the features in data
science—the algorithms suitable for particular data,
background information, and the application. The
author explained about business data, simplification
of data, creating a decision tree on the data to
predict the purchase behavior of the customers. The
author describes the automatic methods used for
analysing tweets in [4]. The author explained about
Naive Bayes, SVM, and maximum entropy methods
for tweet analysis. From the research, it can be
identified that machine learning algorithms are
efficient in data analytics. The author in [8-11]
explains various algorithms for analyzing social
data and the necessity of social data analytics.
Different kinds of algorithms are used for several
types of data analytics processes like sentiment
analysis, text analysis, and machine learning-based
classification. The author explained KNN based
feature selection for social data with detailed pre-
processing steps. From the overall literature survey
varied out, it is identified that a sequence of data
analytics processes is required for improving the
efficiency of the data analytical process. Thus,
initially, the various strategy evaluation process is
explained.

A. Strategy Evaluation of E-Commerce

Following the modern world economy, each
company has to recover the best. For that, it needs
to follow constant planning, strategy, and budget
analysis. Initialize the protection strategies and
cleansing planning models and created a refined and
adjusted model by making assumptions from the
past[5]. E-commerce companies are working with
different scenarios like competitions, rapid response
to customer requirements, customer-based, and
flexibility and adjustment on the strategies and
plans [6]. Before analyzing the e-business strategies,
it needs to be diagnosed with purchase strategies.
Comparing the business and buying strategies is
illustrated in Figure-3.
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Figure-3. Comparison of Business Strategies with Purchase Strategies
The companies are focusing on three major

phases, such as customer retention, acquisition, and
extension. Three contextual strategies evaluating by
the business companies are marketing, sales, and
customer service [7]. Customer service is the main
factor which increases sales and is influenced by
marketing. Similarly, the buying strategy focusing
on shopping, service evaluation, and the selection of
the products.

In another way, it can be said that one of the
significant business assets is the behavior of the
customer. The action of the customer is analyzed for
extracting the internal opinion of the customer’s
information and expressed the experience of the e-
commerce website to the customer. Behavior
analysis includes browsing behavior, purchasing
behavior, and email behavior. The browsing
behavior is used to track the customer’s online
activity on the e-commerce company. Some of the
factors included in browsing behavior are how the
customers are attracted to a specific website,
products searched, and recording the conversation
between the customer and the e-commerce.
Purchasing behavior shows the interest of the
customer and what kind of products they prefer
from the site. The data associated with the
purchasing behavior includes some factors are,
buying patterns and response of the behavior like
getting offers and discounts based on the customer’s
purchase. The last behavior is email behavior,
which says about how the customer reply to the
mails sent by the marketing teams. This email
behavior is used to analyze customer behavior. It
includes three factors, such as the number of
business emails read by the customer, the number of
users clicked on the emails, and the number of
emails promotes the online purchase.

CHOOSE
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Evaluation of e-commerce business with the
customer can be done separately or by merging
together over the evaluation factors. The purchase
strategies are evaluated by analyzing the price,
quality, trends, design, a model of the product, and
experiences with the emotional petition. Decision
making is obtained from customer choices. By
integrating the strategic business evaluation with the
buying strategy evaluation can increase production
and sales.
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Figure-4. Business and Purchase Evaluation
In terms of business, applying marketing

methodologies, provide more customer service
through that decide the sales are the evaluation
processes. For the buying side, evaluate the old
customer emotions, rational chain, choose the best,
provide feelings based on the product. These two
evaluation steps are reviewed for increasing product
sales, which is illustrated in Figure-4. The entire
process shown in Figure-4 explains the decision
making in the business and customer choice. From
the evaluation process, the general information is
collected. Based on processing the data, the
company or the customer can decide about the sales
and purchase. Each customer shows their emotions
according to their feelings about the product. From
the existing sales or purchase reports, the market
effort is obtained, and it helps to create a market
dashboard list out the various metrics used in
visualizing the results

I1l. PROPOSED APPROACH

The overall functionality of the proposed
approach is illustrated in Figure-5. It says that the
dataset is gathered and converted into a human-
computer understandable format. A semi-automatic
pre-processing is applied for increasing the quality
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of the dataset. Then the distance-based clustering
method is used for similar grouping data. Finally,
the MSVM method is used for classifying and
predicting the purchasing behavior of the customer
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Figure-5. Overall Functionalities of Proposed Method

Initially,the clustering process is applied to the data
to create various categories dividing similar
customers, called clusters. A cluster represents a
collection of points from the given dataset. Those
points are very similar to each other among them
within the cluster. Also, those points may be
associated with the other clusters in the same
dataset. One of the significant clustering methods is
distance-based clustering, which creates clusters by
computing the distance among the points. Points
who obtained lesser distance belong to the same
cluster. The formula used to compute the distance
among the data is measured by mean value is,

: 2
min ) ||x - y|

x€D
Where it gives the geometric median of the data, the

distance-based clustering method can provide better
accuracy in clustering. The popular K-means
clustering method follows the distance-based
clustering method based on a center point. Hence,
most of the research works used distance-based and
k-means clustering methods for simplicity. After
clustering, a multi-class SVM (MSVM) is used for
classifying the overall data. For extracting various
classes available in the data based on the features,
the MSVM method is used. However, different
classes are obtained from the clusters over the
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behavior feature. The efficiency of the proposed
method is verified from the experimental
implementation.

A. Dataset

The main objective of this paper is to
provide necessary information about customer
behavior analysis for improving the business profit.
For that, Mall_Customers data is taken from the
Kaggle data store available at
https://www.kaggle.com/akram24/mall-customers.
It has a lot of feature values like name, age, phone
number, address, city, state, mother tongue,
occupation, annual income, frequency of visits, etc.
Also, twitter dataset related to purchasing cameras,
cars, iPad, tablet, and smartphones online is
collected and used in the experiment. From the
manual analysis, it is found that some of the words
or verbs, such as bought, purchased, received, good,
like, most like, cheaper, and quite common, are used
to determine the buying behavior of the user. The
volume of the data used in the experiment is
5,48,573.

B. Experimental Results and Discussion

The overall experiment is carried out in
MATLAB software, and the results are verified.
The proposed method includes pre-processing,
clustering, and classification.  From  the
classification label, it is easy to identify customer
purchasing behavior for a specific product or
several products. In the experiment, after pre-
processing, 11% of the dataset is eliminated due to
error, missing values, duplicate and irrelevant data
from the whole dataset.
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Figure-6. Data Clustering Regarding Gender
After clustering, the entire dataset is clustered

according to various clusters. Visualizing all the
clusters in a single screen is a crucial task. Hence,
two cluster data are given in Figure-6 and Figure-7.
The customers are also clustered according to
gender. It helps to identify what are which gender
prefers all the products. For example, TV,
smartphones, iPad, and other electronic products are
common for both male and female customers. The
clustering process based on the gender feature is
obtained from the experiment, and its relevant result
is given in Figure-6. The e-commerce business
needs to understand the product types and the age of
the customer. From the result, it is identified that
online customers belong to the age from 18yrs to 78
yrs. The highest percentage of customers belongs to
25 to 35 prefer online purchases.

www.psychologyandeducation.net

Age

60

50
pad
E
8 40
5
3
Q
= 30
i
o
o
g 20
E
=

10

0

[1B, 26.4] (264, 34.8] (34.8,43.2] (432,518] (51.6, 60
Age Range

Figure-7. Customer Age Range
Next, the spending score of the customer is

analyzed from the data, and the obtained result is
given in Figure-8. Each customer has clustered
according to the appending score. It means, from the
customer’s income, how much amount of spending
on online purchase is calculated, and according to
their score, the customers are clustered. From the
payment, the overall spending score of the
customers is from 12% to 54%, and it is shown in
Figure-8. From the overall spending score, it is
identified that a greater number of customers
spending the highest income in the online purchase
is 40% to 60%.

Spending Score
Analysis

%
o

120

100

80

60

40

Spending Score (%)

20

o
!0
‘ .
100 200 300

Number of Customers

0

7747



PSYCHOLOGY AND EDUCATION (2021) 58(2): 7743-7749

ISSN: 00333077

Figure-8. Spending Score of the Customer
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Figure-9. Customer Behavior
Finally, the customers are grouped according

to the purchasing behavior of the customers. The
entire dataset is clustered over the behavior words,
such as like, most like, dislike, and good is given in
Figure-9. From the result, it is identified that the
highest amount (57%) of customers like online
purchasing, and 11% of the customers dislike online
purchasing.

From the above discussion and experimental
results, it is clear that for a small size dataset, the
proposed approach is suitable for analyzing
customer behavior.

1V.  CONCLUSION

All e-commerce companies are focusing on
tracking customer behavior for increasing business
profit and production. Though the company is small
or big, the customer’s opinion, idea, and behavior
determine the products projected in the market.
Customer behavior says their experience over
product, website usage, and other impacts satisfy
them. This paper is motivated to provide an
overview of the introduction of e-commerce,
business strategies, purchasing strategies, customer
behavior, how it influences the business. It also
provides a simple method for customer data
analysis, including pre-processing, clustering, and
classification. From the results, it is identified that
the proposed method is essential and suitable for
small size dataset analysis.
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