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Abstract

The continuous growth of electronic commerce websites, its success and
failure has stimulated great interest in analyzing consumer behavior towards e-
commerce websites. Given the significant rise in the online users, better
understanding of consumers allows better marketing strategies to be designed.
Conventional methods are out dated in accessing the consumer behavior
towards e-commerce websites. In this paper web usage mining is used to
extract the consumer behavior from the web log file and K-Means Clustering
algorithm is used to analyze the consumer behavior data.

Keywords: Web usage mining; online consumer behavior; e-commerce; log
files

Introduction

The web continues to grow at an incredible rate. As a result traditional “brick and
mortar” stores are stepping into e-commerce to serve a variety of consumers covering
a wider geographical area. Among the factors which decides the success, survival and
failure of this e-commerce website is consumer expectation and satisfaction. A better
understanding of the consumer paves way for a better marketing strategy to win the
market. As a consequence, a large number of studies on discovering new models,
theories and knowledge on internet consumer behavior have gained focus.

With wide spreading data on online consumer behavior data mining techniques are
employed to extract information and knowledge which is hidden in a large incomplete
and vague dataset. Web mining is one application of data mining technology, which
extracts interesting and potentially useful patterns and hidden information from web
documents and web activities [1]. Web Usage Mining is a part of web mining which
deals with the extraction of interesting knowledge from log files produced by web
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server. Web Usage Mining is otherwise termed as Web Log Mining or Web Usage
Analysis or Click Stream Analysis.

In this paper web server log file is taken as base data and web usage mining tool is
employed to extract the required user profile information from this log file. To cluster
the user profile information into segment K-means algorithm is applied to get a
distinct cluster segment.

Literature Review

Zekulin states “Data mining is the process of extracting previously unknown ,
comprehensive and actionable information from large database and using it to make
crucial business decisions”

Ferruzza states “Data mining is the set of methods used in the knowledge
discovery process to distinguish previously unknown relationships and patterns within
data”

A new concept of mining called “Web mining” is proposed by Etzioni in 1996,
using data mining techniques he extracted information from vast data on the WWW.

Srivastava et al [1] termed Web usage mining as a task of applying data mining
technique to discover usage patterns from web data in order to understand and better
serve the needs of the users navigating on the web.

Martin —Guerrero et al [2] conducted a comparative study on the performance of
different clustering algorithms such as K-Means, Hierarchical clustering, fuzzy C-
Means and SOM on websites. The result of the simulation suggested that K-Means
algorithm was adequate for a simple website and SOM will be preferred for a
complex website.

Yang et al [3] suggested K-Means algorithm may be treated best in clustering user
sessions for web catching and pre fetching.

Web Mining Model

Web mining generally has a wide range of applications in discovering and extracting
the hidden information from data stored in the web. Web mining is used to discover
the user information about the user activity stored in various format of the web.

Web mining can be categorized into three classes based on the mode of mining
done on the web. They are 1) Web Usage mining 2) Web Content Mining 3) Web
Structure Mining.[4,5,6]

Web Usage Mining [1] is the process of mining the activities of the user while they
are browsing or navigating through the web. Web Usage Mining helps the e-
commerce websites to enhance the quality of the website design and its services and
to coin new marketing strategy.

Web Content Mining [7,8]is an efficient mechanism to help the user to mine the
information from the contents of the web. It also organizes and clusters the document
on the web and hence helping the search engine in accessing the documents by
keywords.
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Web Structure Mining [9,10] is the process of mining the structure of the hyperlink
within the web. It helps in information retrieval and improves classification of
documents.

A. Data preprocessing

The actual data collected from the web log file contains the browsing history of the
user browsing behavior. This actual data cannot be directly fed as input for Mining
algorithm because it consist of redundant and inappropriate data.

To ensure the accuracy and efficiency of the information required for decision
making, the quality of log file data is improvised by applying the data preprocessing
technique.

Data preprocessing includes Data Cleaning, User Identification and user session
identification.

e A serious problem caused by redundant data is Anomalies. Detecting and
removing the anomalies and reducing the redundancy is done through data
cleaning

e In order to perform clustering each user should be distinctly identified. This is
achieved through user registration technique.

e Based on the user identification , user access information is further divided
into distinct session processes.

B. Data Analysis
Mine Set by Silicon Graphics has perhaps the best balance between powerful
knowledge discovery functions and an impressive 3D interactive visualization [11] for
more than a dozen mining tasks.

Mineset tool is used for data analysis. The dataset is parted into two on the ratio
7:3 and utilized as training data and testing data respectively.

Data is segmented on the basis of four factors —age, gender, online transaction time
and online transaction type.

Age was segmented into 4 segments as
Age between 15 to 20
Age between 20 to 25
Age between 25 to 30
Age between 30 to 35
Age between 35 to 40

arwn PR

Gender was segmented into 2 segments
1. Male
2. Female

Online transaction time was segmented into 4 segments
1. 12.00 amto 5.59 am
2. 6.00amto 11.59 am
3. 12.00 pm to 5.59 pm
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4. 6.00 pmto 11.59 pm

Online transaction type was segmented into 4 segments
1. Electronic items includes Purchasing Mobile, Computer, Laptop, tablets,
gadgets etc
2. Clothes includes wearable clothes of all kind
3. Accessories includes leather wearable items, metal wearable items ,wallets etc.
4. Others includes house hold, toys, gifts etc.

Table 1: Clustering Customer Behavior

CLUSTER
TYPE I T2 13 T4
AGE

15-20 o [2 [3 o
20-25 8 |35 [93 |4
25-30 23 [33 [87 |8
30-35 63 |31 |20 |28
35-40 57 '8 |13 |25
GENDER

MALE 98 |38 [115]50
FEMALE 53 |70 |101 15
TRANSACTION

HOURS

0.00-5.59 0o |16 [6 |0
6.00-11.59 61 |33 |26 |9
12.00-17.59 68 38 |98 |30
18.00-23.59 23 |22 |86 |26
TRANSACTION

TYPE

ELECTRONICS

TEM 106 | 10 | 108 | 53
CLOTHES 18 |35 |10 |10
ACCESSORIES |24 |15 |91 |2
OTHERS 3 [30 [7 |0

C. Result analysis

Cluster 1:
This cluster is formed by Male consumers whose age ranges between 30 to 40 and
they purchase Electronic items during 6.00 to 18.00 hours
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Cluster 2:
This cluster is formed by Female consumers whose age lies in the range 20 to 35 and
who purchases clothes and others during 6.00 to 18.00 hours

Cluster 3:

This is the largest cluster among the rest formed by Male and Female consumers of
age group 20 to 30 who shows interest in purchasing Electronics and Accessories
during 12.00 to 24.00 hours

Cluster 4:
The smallest cluster is formed by Male consumer of age 15-20 who buy Electronics
item during 18.00 -24.00 hours.

Conclusion

E-commerce companies are moving into a new world of variety and customized
product for each consumer. People started preferring online store to satisfy their
personalized demands from a wide range of products available across the globe.
Hence to personalize the product for the consumer e-commerce company has to go for
a personalized consumer target marketing, which may be achieved only by studying
and analyzing the behavior of the consumer.

It is found in this study that the majority of the consumers who is involved in e-
commerce were Male and their browsing hour’s ranges from 6.00 am to 6.00 pm.
Electronic items and accessories are purchased by both Male and Female whereas the
clothes are purchased in large number by Female consumers whose age ranges from
20 to 30. Online purchase of House hold and other items are less and hence the
ecommerce company has to find suitable marketing strategy to target this gap found
in selling household and other items.
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