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Abstract— E-commerce websites provide customers with a wide variety of navigational options and actions: users can freely move 
through different product categories, follow multiple navigational paths to visit a specific product or use different mechanisms to buy 
products, the user activities are stored in the web server log file. The Temporal Logic and model checking techniques are as a different to 
data mining techniques. These techniques have produced their applicability for open systems. The goal is to analyze the usage of e-
commerce websites and to discover customers’ complex behavioral patterns by means of checking temporal logic formulas describing 
such behaviors against the log model. At the beginning, web server logs are preprocessed to extract the detailed traces. When a user visits 
a product category or product sub category page, when a user adds a product to the wish list, when the search engine is used, etc. The 
business analyst can be used to the temporal logic patterns to formulate queries that could help users to discover and understand the way 
user use the website. Considering the website structure and contents as well as the different types of user’s actions, these queries can 
check the existence of complex causality relationships between events contained in the user’s sessions. 

Index Terms— Weblog Preprocessing, Session identification, Demographic Analysis. 

——————————      —————————— 

1 INTRODUCTION                                                                     
he data mining technique is that this provides causal 

relations among events of a user trace, instead of provid-
ing with a global view of the whole session. Besides, it is 

the fact of avoiding the need of tagging the web pages. With 
respect to those approaches whose main objective is predicting 
the coming possible events, the approach allows having a 
global view of the sessions, making easier a global analysis of 
the user behavior, giving hints and facilitating the re-design of 
the website for a better adaptation to the user necessities [1]. 
An interesting feature of the approach followed that it proper-
ly fits the open nature of the use of e-commerce websites, 
where there are very few constraints for the users to navigate 
among site web pages. Another interesting feature of the fol-
lowed mining approach is the fact of being able to analyze 
sequences of detailed events. The fact of considering the caus-
al relations of events inside a user session, allowing to look for 
intra-session patterns can provide the analysts with a much 
more detailed perspective of a user behavior [2].  The tool con-
siders an event as a complex entity, seen as the conjunction of 
a set of attributes. This allows not only having a detailed view 
of the user activities, but also a (hierarchical) view with mul-
tiple aspects (it is a matter of proposing different LTL formu-
las involving the desired attributes in which we are interest-
ed). 
Demographics have some influence on if a person is online in 
the first place compared with the rest of the overall national 
population; they are, for example, more likely to be white and 
more highly educated. However, once people are online, 
whether they buy there and how much they spend has more 
to do with whether they like being online and whether the 

time they have for buying things elsewhere is limited [3]. 
However, even these general lifestyle characteristics explain 
only a small proportion of why people buy online and the 
amount of money they spend there. In the GVU data, demo-
graphics do show a slight influence: The higher a person’s 
income, education, and age, the more likely that person will 
buy online, and the higher a person’s income, the more online 
transactions that person is likely to make [4]. But this influence 
is barely significant; demographics alone predict 1.2% of deci-
sions to buy or not buy and only 0.3% of the variance in the 
number of purchases made by online buyers. These results 
match findings from consumer behavior studies in other me-
dia in which demographics and lifestyle variables explain only 
a small percentage of people’s choice behavior. 

1.1 MAIN ARCHITECTURE OF THE PROJECT: 
The User’s information would separate multi-session patterns 
and correlate results with demographic information; while, 
online reviews would allow us to analyze customer’s queries 
to recommend products. In demographic analyses, why men 
are so much more important for e-commerce retail, compared 
to in-store, and why they are more likely to buy on smart-
phones than women. Indexes online shopping spending by 
age group against the amount of time a given demographic 
spends online. Breaks down online spending habits of a tee-
nager, including the brands and products they shop for. Ex-
amines the factors behind what drives online purchases 
among millennial. 
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Figure 1: Main Architecture 

2. Implementation Modules 

2.1 Web Log Preprocessing 
Web Log Preprocessing plays a major role in WUM. The raw log 
data doesn’t suitable for Data Mining algorithms. Also, the size of 
the data is huge and demands memory and processor. The Web 
Log Preprocessing should produce reliable and good quality data 
so that the Data Mining algorithms can produce useful patterns. 
The Web Log Preprocessing algorithms should result in meaning-
ful user sessions which are then analyzed by the Data Mining 
Algorithms. According to, weblogs can predict user’s next request 
without disturbing them. However, the not all details/files available 
in web logs are appropriate for mining navigation patterns [5] [6]. 
So, the information from web logs needs cleaning before it can be 
used for prediction. Therefore, unnecessary product is deleted 
using cleaning algorithm. In several data preparation techniques 
used to improve the performance of the data preprocessing to 
identify the unique sessions and unique users is presented [7]. A 
Field extraction algorithm to separate the fields from the single 
line of the log file and a Data cleaning algorithm to eliminate in-
consistent or unnecessary items in the analyzed data. 

2.2 User session identification 
The sequence of activities performed by a user from the moment 
he enters the website to the moment we leave the website is re-
ferred to as a session. In User Session identification, the web 
access log of every user is split into sessions and these sessions 
are further analyzed. Two methods based on time and navigation 
is usually considered for session identification. The time-oriented 
rely on session duration or page stay time. The navigation-
oriented is based on user navigation pattern. Each method scans 
the user activity logs and divides the user activity into sessions. 
Session-duration based method: The total duration of a session 

cannot exceed a threshold Ѳ. A new request is considered as a 
new session if this request was given after the above threshold. 
Page-stay-time based method: Here, a threshold is employed as 
the maximum page stay time. If the current request was done 
within the above threshold then this request is added to con-
structed session. 

Figure 2: session identification 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Spending Tendency 
 

2.3 Website Analysis 
Users of any online product sales site navigate through the 
different web pages executing two types of interactions: either 
a GET operation means to retrieve some information or a 
POST operation, usually requesting the website to execute 
some action, such as adding some product to the cart, buying 
some product, logging in, etc. The website log records such 
actions together with some associated information, such as the 
IP the user is connected from or the time at which the interac-
tion occurs, for instance. Some of these actions correspond to 
events that are common to any e-commerce website such as 
the ones related to visiting the sections containing products. 
Therefore, a general way of classifying the events in the web-
logs according to the product categorization can be proposed. 
From now on, we are going to describe the proposed approach 
to relate the website structure and the events in the log, to 
identify a meaningful set of events, and to ask for behavioral 
usage patterns using model checking based on the previous 
classification. 
 

Figure 4: Website Analysis 

IJSER

http://www.ijser.org/


International Journal of Scientific & Engineering Research Volume 8, Issue 9, September-2017                                                                                           1387 
ISSN 2229-5518  

IJSER © 2017 
http://www.ijser.org  

3 ALGORITHM IMPLEMENTATIONS 
Association Rule: 
In the conditions of web usage mining, once sessions have 
been identified in the association rules can be used to relate 
pages that are most often referenced together in a single server 
session. Such conditions mention the possible relationship 
between pages that are often looking at together even if they 
are not directly connected, and can reveal associations be-
tween groups of users with specific interests. Since usually, 
such transaction databases contain extremely large amounts of 
data, current association rule discovery techniques try to 
prune the search space according to support for items under 
consideration. 

C->D [Support, Confidence] 
 

This means the presence of item C leads to the presence of 
item D, with [Support]% occurrence of [C, D] in the whole 
database, and [Confidence]% occurrence of [D] in a set of 
records where [C] occurred. 

 
 
 
 
 
(1) 
 
 
 

Collaborative Filtering: 
Collaborative filtering method based on the standard cosine 
similarity or Pearson correlation to compute the similarity 
between two users [8][9]. For arbitrary users and, the number 
of common product shared by them can be defined as 
 

Cij=                                               (2) 
 

Generally, for standard cosine similarity computation, 
let Sij denote the similarity between ui and uj and 
let k(ui)/k(uj)denote the degree of the user ui/uj; namely, how 
many objects are collected by this user? So, we can formulate 
the expression as 

 
 
                            (3) 
 
 

 
Algorithmic Frame: 
 

Algorithm CF-M: Calculating the similarity between users 
Begin 
Get A 
n=size(A,2),m=size(A,1); 
parameter ar; 
preference degree v(); 
range of the rating score M; 
S=Zeros(m,m),o=sum(A),u=sum(A’); 

For i=1: m 
   For j=1 : m 
       X=(u(i)*(u(j)))^(-0.5); 
               For z=1 : n 
                      Y=y+a(i,z)*a(j,z)*((1-abs(v(i,z)-

v(j,z))/M)/o(z))^ar 
              End 
              S(i,j)=x*y; 
              X,y=0; 
   End 
End 

End 

4 CODE IMPLEMENTATION 

4.1 Session identification 
//date 
 java.util.Date now = new java.util.Date(); 
 String date=now.toString(); 
  String DATE_FORMAT = "dd-MM-yyyy"; 
  SimpleDateFormat sdf = new SimpleDateFor-

mat(DATE_FORMAT); 
           String strDateNew = sdf.format(now) ;  
//time 
           String DATE_FORMAT1 = "hh:mm:ss"; 
  SimpleDateFormat sdf1 = new SimpleDateFor-

mat(DATE_FORMAT1); 
           String strDateNew1 = sdf1.format(now) ; 
           String etime="00:00:00"; 
           int time=0; 
 

4.2 Website Analysis 
<% 
   Connection con4=null; 
   Statement st4 = null; 
   ResultSet rs4 = null;  

  
   try{ 
   con4=databasecon.getconnection(); 
   st4 = con4.createStatement(); 
   String qry4 ="select * from website 

where urlname!='"+sname+"' and category='"+mycategory+"' 
order by count DESC";  

   rs4 = st4.executeQuery(qry4); 
   while(rs4.next()){%> 
              <li id="category-active"><a 

href="up5.jsp?search=<%=rs4.getString("urlname")%>"><%=r
s4.getString("urlname")%></a></li> 

     <%} 
   } 
    
                            catch(Exception ex4){ 
                              out.println(ex4); 
  

  } 
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5 RESULT 
The customer is the ultimate critic who decides the fate of the 
market players, and there are several factors that influence the 
activities of the customer in the market. The customer is influ-
enced by several factors like demographic, social, economic, 
cultural, political and technological factors; demographic fac-
tors impact customer’s lifestyle and play a major role in de-
termining purchase decisions like age, gender, education, oc-
cupation, income level. 

Table 1: Demographic Analysis based on Age 

Figure 5: Demographic Analysis based on Age 
 

Table 2: Demographic Analysis based on Gender 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 6: Demographic Analysis based on Gender 

6 CONCLUSIONS 
The market is a huge area where every seller can find a place if 
he provides value and be trustworthy to the customer. Con-
venience in navigating e-tailor’s website, quick loading and an 
accurate product/service delivery system is considered essen-
tial for customer’s acceptance of online retailer. Further stu-
dies can be conducted to know the impact of other socio-
psychological factors on online buying behavior intention and 
acceptance levels by customers. Also, the Preprocessing of 
data is an essential activity which will help to improve the 
quality of the data and successively enhance the quality of 
mining results, as a result it enhances the performance of the 
system. Web Log Preprocessing is one of the important steps 
in Web Usage Mining. Data Cleaning step revealed that a ma-
jor portion of Web Log usually consists of irrelevant and re-
dundant data which must be eliminated to speed up the up-
coming mining process. 

7 FUTURE SCOPE 
Currently, only a simple neural network architecture has been 
employed for user and product embeddings learning. In the 
future, more advanced deep learning models such as Convolu-
tion Neural Networks can be explored for feature learning. We 
will also consider improving the current feature mapping me-
thod through ideas in transferring learning. We also plan to 
extend the set of studied patterns to analyze more behavioral 
patterns and to facilitate their automatic discovery. For that, a 
side-by-side work with specialists of the problem domain is 
required to define a set of interesting queries as wide as possi-
ble. Additionally, extending the web server logs with informa-
tion about users or online customer reviews is going to be stu-
died. 
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