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Abstract—The amount of information displayed on an online 
shop could distract consumers' focus that might result in 
customers leaving the website or canceling transaction. 
Recommendation that provides customers with relevant products 
is required to make a decision easy for a wide variety of products. 
Relevancy of products for a customer can be achieved through 
user patterns discovery. This study aims to develop a user model 
to provide personalization on e-commerce based on customers 
group. This study involved 100 participants consisted of 25 girls, 
25 adult females, 25 boys, and 25 adult males. Data collection was 
performed using an e-commerce website i.e. 
http://www.erstore.biz to record users' activity. Data analysis was 
done using the RapidMiner Studio 5 to provide a decision tree as 
user model grouped by age and gender. This study found that male 
and female users among different age groups have different 
patterns in recognizing process. Female users have a shorter 
process in the identification of age group than male users. 

Keywords—pattern discovery; Indonesia; Indonesian customer; 
online shop; fashion 

I.  INTRODUCTION 

Website is the most popular technology in the growth of 
informatics. In the past, the objective of a website was to help 
researchers of CERN (Conseil Européene pour la Recherche 
Nucléaire) to complete their task. Traditionally, a website is 
defined as a space to publish documents using a tool called 
browser to access it [1]. One of the reasons for the popularity of 
website is the unlimited availability of information and 
communication [2]. Originally, the technology of website is only 
load information by text mode. However, the improvement 
technology of website makes possible to load images, audio, and 
video. The complete facilities in website technology makes 
possible to use them in several domains such as news, 
entertainment, education, government, organization, and 
business [3]. 

Lee and Koubek [4] divided a website into four categories 
i.e. entertainment, information, communication, and business 
(commerce). YouTube is an example of a website in the 
entertainment category; BBC News is one of information 
category; Facebook is of communication category; while 
amazon.com is a kind of business category. The highest level of 
the growing website is the business (commerce) category. 
Commerce or E-commerce reaches its remarkable development 
because it gives a lot of benefits to users [5]. For vendors, e-

commerce is an extensive marketing medium, where customers 
could easily find a product [6]. Nonetheless, the diversity of 
information in website produces another problem for users i.e. 
information flooding. 

The amount of information displayed on an online shop 
could distract customers' focus that may make customers leaving 
the website. Therefore, the information displayed should be  
effective for users when they use a website to get successful 
transactions.  The challenge of information displayed is how to 
present considerable information on a single page or multi pages 
using a link [7]. Another issue in the successful transaction in an 
online shop is a time-consuming process of a complete task of 
the user [8]. Lesser time consuming browsing is better because 
it can increase the trust of users when using an online shop. This 
situation suggested that information provided by an online shop 
should be relevant to users needs. Therefore, it can help a user 
to make a decision in an extensive variety of products [9]. To 
provide relevant information for users required user profile data 
to generate pattern discovery of users. Consequently, users could 
be identified when they  interacts with the website.  However, 
the heterogeneity of users, creates another problem in the 
process of users identification. This case is a new challenge in 
the online shop development [10]. 

The approach to solve the issues that arise in websites such 
as time consuming, information flooding, poor usability and 
others is by using website personalization [8]. Personalization is 
defined as a tool to facilitate users according to their personal 
needs [11]. Vora and Bojewar [12] defined that personalization 
is an action that allows users to have a personal experience by 
user preferences. On the other hand, personalization also 
suggests providing a specific recommendation accurately [13], 
increases using intensity of website [14], and helps a user to 
make a quick decision in a variety of products selected [6, 15]. 
In the business domain, personalization has been used as a 
medium of direct marketing based on users need to increase 
successful transaction [16]. 

Website personalization can be developed when user's data 
are available for using as the user model [17]. The process of 
collecting data in user activity is called user's profiling. Users 
profiling is defined as user identification process through user 
interests when they interact with a website. In the future, users 
profiling will evolve data mining and machine learning [13]. 
Users profile is almost similar with the personal of users 
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preferences i.e. interest, hobby, and favorite. Moreover, to make 
easy process in identification, users can be classified into age, 
gender, and profession or educational level [10]. User 
classification can provide a website personalization easier. 
Meanwhile, website personalization is not only for individual 
users but also for group users namely group personalization. The 
differences between personal and group personalization are 
summarized in Table 1. 

TABLE I.  THE DIFFERENCES BETWEEN INDIVIDUAL AND GROUP 
PERSONALIZATION 

Variables Individual Group 
Identification Talent, ability, or 

preferences 
The similarity of age, 
gender, or profession. 

Data 
requirement 

Requires many data 
according to the 
number of users [18]. 

Reducing the amounts of 
data based on similarity 
users profile [18]. 

Data 
Completeness 

Incomplete individual 
information collected 
[19]. 

Data was collected 
based on similarity 
profiles [19]. 

Target Individual target [20] Public target [20] 

 

Personalization of a website is achieved when a website 
could identify the users. Accordingly, a website should have 
knowledge to recognize the users. One of the methods to provide 
knowledge of a website is by observing user behaviors while 
they are interacting with the website. An output of the 
observation is a pattern that will be used as a user model to 
recognize users. In the present study, user model was developed 
using a decision tree that was analyzed using RapidMiner Studio 
5. 

II. METHOD 

The current study is a part of a research project on adaptive 
e-commerce based on group personalization. The project was 
conducted using a survey method to collect the data. Overall, the 
steps of the study were 1) identification of products 
recommended for an online shop; 2) shopping pattern discovery 
of websites; 3) an adaptive e-commerce website. The aim of step 
1 was to identify products recommended for an online shop 
among Indonesian customers. The study found that one of the 
recommended products was fashion category. Therefore, the 
adaptive e-commerce website that will be provided was an 
online shop in the fashion category.  Fashion category was 
aligning with a study that found fashion was the fastest growing 
category in an online shop [21]. Step 2 i.e. shopping pattern 
discovery aimed to provide a user model as pre-knowledge to 
identify website users. The user model was developed based on 
visited links when the users interacted with a website. The 
adaptability of the website will be evaluated in step 3 through a 
survey method to determine the level of accuracy of the user 
model in identifying the users.  

 This paper is the result of the study on step 2 that aimed to 
identify patterns of user interaction according to gender and age 
groups. The result was a decision tree through users profiling in 
www.erstore.biz. Audience overview from Google Analytic 
indicated that 100 users have been visiting www.erstore.biz in 
the period of 1 - 4 July 2016. The detail analysis by Google i.e. 
session: 126, pageviews: 431, pages/session: 3.42, bounce rate: 
48.41%, and new session: 87.30%. Data collection involved 100 

respondents which were divided into four groups: 25 girls and 
25 boys aged 12-23 years, and 25 adult males and 25 adult 
females aged 26 – 45 years. Age category was selected based on 
the category recommended by the Ministry of Health of the 
Republic Indonesia [22] which divides ages into the following 
ranges (Table 2).  

TABLE II.  AGE CATEGORY BY MINISTRY OF HEALTH OF THE REPUBLIC 
INDONESIA 

Number Category of age Range 
1 Toddlers 0-5 years 
2 Childhood 5-11 years 
3 Early adolescence 12-16 years  
4 Late adolescence 17-25 years 
5 Early adulthood 26-35 years 
6 Late adulthood 36-45 years 
7 Early elderly 46-55 years 
8 Late elderly 56-65 years 
9 Senescence => 65 years 

 

Demographic data of internet users in Indonesia show that 
most of the users were in the age  of 18 - 35 years old i.e. 82,8% 
[23]. Therefore, age category of adolescent and adult were 
chosen. Data was collected from an online shop in fashion 
category namely ErStore at http://www.erstore.biz. Respondents 
were asked to fill the personal data including name, occupation, 
and date of birth before using ErStore. 

ErStore website had a signifier to identify the users based on 
the visited link. The signifier  was a design of menu to categorize 
product that appropriates with users who are representing each 
age groups. Category of "formal" represented adult group, while 
"casual" represented adolescence group. Further, casual 
category was divided into casual classic which representing 
adults, and casual modern which representing adolescences. 
Method of users profiling was done by recording the visited 
links in a database expressed in binary values i.e. 0 (not visiting) 
and 1 (visiting). Links that a user has been visited for more than 
2 minutes were given a value of 1, whereas link that a user has 
not been visited or has been visited for less than 2 minutes were 
given a value of 0. The minimum number of menus was 3 to get 
value of 1, otherwise the activity will not be recorded. The 
algorithm of user profiling process are shown as below: 

Step 1: identity of user session (u) 

Step 2: while (i <= m) 

Step 3: check if (t < 2 minute) value=0 else value=1 

Step 4: check if count ((value=1) < 3) record=false  

Notes: u= user; i= counter (minimum 3 menus); m= number of 
menu; t= time spent in the website;  

Examples of a dataset as the result of user profiling process is 
shown in Table 3. 

TABLE III.  EXAMPLES OF DATASET 

User (U) Menu(1) Menu(2) Menu(3) Menu(4) Menu(n) 
User 1 1 1 0 1 1 
User 2 1 0 0 1 1 
User 3 1 1 1 0 0 
User n 1 0 0 1 1 
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 Thereafter, the dataset was analyzed by using RapidMiner 
Studio 5 to provide a decision tree as a user model to classify 
website users by age group. 

III. RESULT AND DISCUSSION 

A trial website namely ErStore at http://www.erstore.biz was 
used to determine user profiling. Initially, users were divided 
into two groups to make easier analysis of data i.e. males and 
females. The activities of users will be automatically recorded 
into a database as a dataset that will be analyzed to develop a 
user model. 

A decision tree was used to predict classification or 
regression.  The main function of classification in decision tree 
is to classify objects based on attribute values. Classification tree 
has been successfully used to solve some problems such as 
financial, marketing, software engineering and medicine [24].  
Among the reasons of using classification tree were its 
simplicity and effectiveness in identifying users [25]. Some 
algorithms used to provide a decision tree were including ID3, 
C4.5, CART, CHAID, and QUEST. However, some researchers 
suggested to use C4.5 algorithm for several reasons: 1) removes 
branches that do not contribute to the accuracy; 2) allow attribute 
value to be missing; 3) handles continuous attributes by splitting 
attributes value range into two subsets. 

The results indicated that there were differences in shopping 
patterns between male and female users.  Male and female 
shopping patterns are shown in Fig. 1 and 2, respectively. 

 

 

 
Fig. 1. Male shopping pattern 

 

Fig. 2. Female shopping pattern 

The decision tree in Fig. 1 explains that the root node of the 
decision tree is "male fancy bag." A value that is higher than 
0.500 indicates that the menu has been visited by users who are 
of adolescence group, while a value that less than 0.500 is 
reported that it has not been visited by an adolescence user, but 
it may be visited by users of other age groups.  When a user does 
not visit "male fancy bag," system will automatically evaluate 
"male pantofle." A user will be identified as adult when he visits 
"male pantofle," or will continue into "modern" menu if the user 
does not visit "male pantofle." In "modern" menu a user will be 
identified as adolescence when he is visiting this menu. 
Otherwise, system will continue to evaluate "male casual shoes" 
to identify the user. When a user does not visit this menu, he will 
be identified as user of adult group. However, when a user does 
not visit "male casual shoes" system will proceed to evaluate 
“male jeans” and “male caterpillar." If a user visits “male jeans” 
and “male caterpillar," accordingly he will be identified as adult 
instead adolescence. 

Based on female shopping pattern that are displayed in Fig. 
2, it is obvious that male and female users have different patterns 
in fashion shopping. The differences were evident in 
recognizing process to classify users by age group. Female users 
have a shorter process than male in recognizing of users by age 
group.  Fig. 2 shows that when a user does not visit "flat shoes" 
it can be confirmed that she is of adolescence group. A user who 
has visited "flat shoes" but did not visit "casual modern," she 
would be identified as adult group. However, when a user visited 
"casual modern" system would continue to check "casual." 
When a user visits "casual" she was identified as a user of the 
adult group. Finally, if a user did not visit "casual" system would 
check "blazer" and user visited this site will be identified as adult 
despite of adolescence. 

Overall, this study provides rules of website user 
classification based on gender and age to improve website 
personalization. The decision tree as the results of this study  can 
be used as a set of branches in a programming language. 
However, this rule has several limitations to be implemented 
into the website in general because it is designed specifically for 
an online fashion store. 
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IV. CONCLUSION 

This present study focused on pattern discovery of users 
when they are doing online shopping. In the future, these 
patterns will be useful as a basic knowledge of recognized users 
in an online shop to provide personalization based on users 
group. We conclude that: 

1. Male and female have a different pattern in recognizing 
process to be classified based on age group; 

2. Female users have a shorter process in the identification 
of age group than male users. 

3. In female patterns, when a user visits “flat shoes” and 
“casual modern” and “casual” or “blazer," she will be 
identified from adult group; 

4. Adolescence in female pattern is recognized by visiting 
“flat shoes” and “casual modern” and “casual”; 

5. Adolescence in male patterns is identified when visits 
“male fancy bag” or “modern” or “male casual shoes." 
While, adult group can be recognized when visiting 
“male pantofle” or “male jeans” or “male caterpillar." 

 

V. FUTURE RESEARCH 

Future studies need to focus on how to implement pattern 
discovery to identify users when using a website and to provide 
an adaptive mechanism to develop an adaptive website. It is an 
important study to provide relevant information that suitable 
with users need particularly in e-commerce. 
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