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 Background: Application of data mining in the process of extracting data from a 

database and user experience of websites related to ecommerce. Objective: It is usually 
extracted by using data mining techniques and data server log files or data acquisition is 

performed using special software. In this paper, clustering methodology is applied to 

different customer behavior have a website selling software products have been 

introduced in the field. This classification can be used to profile for each group of 

customers. Results: In the present study, using unsupervised cluster analysis and 

observing patterns in the user clicked is exploring. Conclusion: The results obtained 
will help the team website maintenance through the understanding of users' behavior to 

improve the quality of your website. Thus, by analyzing data collected from website 

click streams, the kinds of behavior categories and then offers solutions for website 
design, better quality is available. 
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INTRODUCTION 

 

 Ecommerce is buying and selling goods and services through electronic media such as the Internet and 

other computer networks. In fact, the term for the transactions through electronic transactions such as electronic 

data interchange is used. With the advent of the Internet in the mid-90s, mainly to sell goods and services on the 

Internet, and often the term used for electronic payment used. Volume of transactions carried out electronically 

to the extraordinary expansion of the Internet has grown. In this way the business drivers and using a great 

variety of innovations, such as electronic funds transfer, supply chain management, Internet marketing, online 

transaction processing, electronic data exchange, systems, warehouse management and automation of the data 

collection [32]. The impact of information systems on business successfully is a known issue that many 

researchers have pointed out [2,7,16,21,34]. This impact can be measured only indirectly [12], as information 

systems and technical attributes - are socially interconnected [31], the benefits are intangible and their costs are 

indirect [16]. E-commerce business and what specific pathway is distinct from other directions. The success of 

e-commerce is dependent on the quality of the company's website [4,21,24,28]. Therefore, companies should be 

more active in e-commerce capabilities to use information systems to improve their business. 

 Need to provide a methodology for intelligent data analysis to extract useful knowledge from this data 

Fayyad Dell and colleagues [10] was presented [10], the process of knowledge discovery and interactive set of 

steps back. This step includes preprocessing of data in order to correct errors, omissions and inconsistencies that 

exist between them. Reduce the number of records and attributes represented by them may also be considered. 

Knowledge discovery from databases, combining traditional techniques of knowledge extraction based on 

mathematical models and statistics, and a related field is Artificial Intelligence [12]. 

 This paper describes a specific methodology to extract useful information from the data provided by Google 

Analytics tool on a website in the field of software products will sell and service. Phases are described all the 

steps for extraction, data preparation, knowledge extraction and analysis have been used. Unsupervised and 

supervised clustering techniques for different categories of users and explore the hidden patterns of data 

collected, we will use them. Some of the results led to discussions, making it easier to choose the best way of 

improving and using websites easier by customers. 

 In the following first the application of web mining in e-commerce and benefits provided by this technology 

will be defined, and then we review the literature.  
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 In the third section, the application of data mining in the analysis of user behavior in an empirical study is 

discussed and knowledge discovery steps using this method will be studied. In conclusion, findings of this study 

will be presented. 

 

Web Mining in e-commerce: 

 The Etzioni [8], as used in Web mining and knowledge extraction from data mining techniques to discover 

a web site automatically defined [9]. But Cooley and colleagues [5] further emphasized the importance of this 

issue was the definition of behaviors and user preferences [5]. Several authors believe that any forms of web 

mining to separate the different steps are as follows [19,23]: 

1. Finding sources 

2. Information selection and pre-processing 

3. Knowledge Discovery 

4. Analysis of acquisition patterns 

 Depending on the nature of web data mining, can be divided in three different areas [5], like Web content 

mining, Web structure mining and Web usage mining. The third paper focuses on the exploration of a Web 

application by Srivastava [33] is defined as "the process of applying data mining techniques to discover patterns 

in data used in the web [33]." 

 Patterns of pages were viewed by users or items to be displayed. These patterns can be used to understand 

the main features of the behavior of visitors to a website and make suggestions to improve the structure or 

dynamic personalization of content on the Web site is used [27]. 

 Web mining can be used for different purposes such as analyzing click sequences, or search for more 

effective website. All these purposes are classified by Facca and a lens [9] has been used in 4 applications [9]. 

 Personalization: it is proposed a system which can provide users with attractive offers such attractive offers 

links to products. 

 Preload: This approach tries to pre-load operation of the Web server through a user requests data before the 

upgrade. 

 Designed to fit: the provision and use of guidelines for designing Web-based applications and user behavior 

patterns is exploratory and descriptive. 

 E-commerce: the techniques used in this group are to manage the customer relationship. The main purpose 

of this software is to increase sales by e-commerce websites. 

 In reviewing the literature, recent applications of data mining in e-commerce is reviewed. One of the first 

analyses carried out in the context of Internet user behavior, the study by Huberman et al [14] conduct a survey 

released on the website. Step approach for modeling a random woman requested by many users in a specific 

web page applied [30]. It comes from a very simple default. The following shows the default theme. When a 

new web page observed value over the cost of doing so is another new page of its website users will demand and 

will continue to roam around. The authors showed that the proposed distribution of the observed behavior in 

click through several different websites and can be used to identify visitors to be useful for predicting the 

number of pages requested. This approach focuses on the fact that a cost - benefit may be used to understand 

and predict individual behavior in the Internet environment [14]. 

 The idea is that Web users may utilize past experience to learn how much more effective to use a particular 

website by Johansson, Bellman and Lohse [24] was introduced. They stated that if a visitor to a website to visit 

for the second time, the time taken to visit the website 19% decline. This suggests that when users go back to a 

website, it is probably because they have learned how to navigate the site and are familiar with its contents. So 

much more effective than the last time they would allocate their views [17]. 

 Total time that a user spends on a function of the number of Web pages viewed and time spent is to visit 

those pages. So, Johansson R, Bellman and Lohse, this question arises whether the learning performance gain is 

less visited pages or reduces the duration of each visit, or a combination of the two. Bucklin and Sismeiro [3] 

using data showed that an automobile website user’s behaviors in order to cope with the effects of learning are 

changing. In particular, the article stated that the user re-visits the pages that have been studied less but had no 

effect on the duration of visits [3]. The results of the research findings by Johansson, Bellman and Lohse [17] 

was consistent but showed a minimum for a website to visit to learn from the past but did not affect the number 

of page views. 

 An e-commerce site is searching for speeding up the process of "the visit to buy". In other words, no matter 

how many visitors click on your destination and less time to reach the site more successful. But on the other side 

of the advertising and entertainment sites of nature may have other purposes. Management of these sites may 

seek to raise the maximum number of observations is advertising itself. 

 Factors affecting the duration of the study visit the website Danaher, Mullarkey and Essegaier is 

investigated. Click stream data, the authors analyzed 50 web sites, and represented New Zealand at the time that 

the change was mainly observed behaviors or aspects of the situation and its main website (including text, 
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graphics or advertising) is set. These findings point to the research that they will follow the regular patterns of 

behavior. The design approach has the most important role [6]. 

 With the evolution of e-business applications in the data analysis, we face a future research. Shaffer and 

colleagues have researched about different models of e-commerce offering [29]. Howe and Liu [23] presented a 

methodology to extract data from customer surveys [13]. Predictive knowledge extraction to provide a set of 

personalization offers on the web by Zhang [36] was introduced [36]. Lazcorreta and colleagues [20] the 

association rules used to describe personalized recommendations [20]. Predictive and descriptive approaches in 

combination on paper, Kim and colleagues (2003) were used to provide intelligent suggestions (Kim, 2003). 

Min and Han (2005) rose since proportional to the product offering (26). However, this analysis was to evaluate 

a new approach in which we analyze the customers' behavior in e-commerce websites has attracted much 

attention in recent years [22,34]. 

 It should be noted that this study is not specifically used only for web site design. But with the discovery of 

hidden patterns in the data, guidelines for the design of targeted website administrator provides. In this paper we 

will try to use a data clustering techniques in the field of web services and software sales, route choice behavior 

of users we classify the survey. Then we create clusters for high quality website design guidelines that provide 

more targeted. 

 

Application of Web Mining in Segmentation of Visitors: 

 The main goal of this study focuses on the segmentation behavior of visitors to a website in the field of e-

commerce is the use of web mining techniques. The processes of knowledge discovery from databases 

techniques are used and they can be divided into several phases. This research steps include: 

 Data collection and pre-processing: This step is provided in Section 3.1 and its main purpose is to show 

how to gather and prepare for the next phases of the data is being explored. 

 Clustering: This phase of the analysis process is extremely important. To do so, we use the supervised and 

unsupervised clustering algorithms used are described in Section 3.2 we will detail them. 

 Analysis and evaluation: this step is to assess the results of data mining algorithms applied to business 

deals. Section 3.3 outlines the main results obtained from different algorithms will. 

 

Data collection and pre-processing: 

 Raw data storage website can be a variety of ways. Files, server logs and records all requests and 

information gathered from the user can be transferred between the server computer and the data sources are 

analyzed. The data set examined in this study includes data about pages of web sites selling services and 

software products. This data is collected by Google Analytics Web Administration Tool. Data collection period 

was from 1 April to 1 September. The dataset contains 8171 individuals was unknown visitor. This data set is a 

record of 374,915 who have visited this website. The visitor a unique number is assigned from 10001 to 18171. 

The visitor a unique number is assigned from 10001 to 18171 and the only information available about the 

identity of the number of visitors that have been extracted from the registered IP. Total number of pages viewed 

on this website is 254 pages. Plates by a unique number that is associated with the page title and URL are 

separated. For example, page number, page 1037 of the "News" from the series "Community". Pages devoted to 

the numerical codes are numbers between 1000 and 1254. In this study, various data analysis is the main 

features of the observations. These are: 

• How to access the website to initialize the characteristics of Web access for each user is determined. To access 

the value of D, and for access via search engines or links from other websites is the amount I used. 

• Time for a Visit: The average number of attributes for each user group observed at each visit is shown. 

• Recently visits: If you are a new visitor to the N and the website has the F before use. 

• The number of pages seen: the average number of pages viewed per user per-view features is presented. 

 

Clustering: 

 In the previous section we have tried to collect the required data collection and pre-processing, we detect 

clusters of different groups through the introduction of users to identify the behavioral. Clustering algorithms try 

to separate the input data set into homogeneous clusters or sub-groups that are associated with similar records 

within the clusters and the maximum cluster is minimized. Using the techniques of data mining are clustering 

(K-mean) that will try to provide data for identifying groups of homogeneous categories. But the K-mean 

algorithm for optimal number of clusters is no general rule and the desired number of clusters is related to the 

problem (1). The main idea is that the maximum number of clusters using unsupervised methods (such as 

network Kohonen), which do not need to know the number of clusters in advance, is determined, then the non-

hierarchical approach using k-mean data we classify them in different clusters. 

 

 

 



3302                                                                      Hamed Hashemi, 2014 

Advances in Environmental Biology, 8(7) May 2014, Pages: 3299-3304 

 
Results: 

 In this way, the required number of clusters is randomly chosen points. Due to the similarity of the data, and 

thus can be attributed to one of these clusters, new clusters is obtained. By repeating this procedure can be 

repeated on each Averaging data centers for data re-calculated and attributed to new clusters. This process 

continues until the change in the data is not obtained. The following steps show the procedure of the algorithm: 

• First number of k points as cluster centers are selected.  

• Each data center cluster to the cluster that has the least distance to the data, are compared. 

• After all data belongs to one cluster; each cluster is calculated as the center of a new point. (Average points 

belonging to each cluster) 

• Steps 2 and 3 are repeated until the cluster centers do not change. 

 

Clustering via self-organizing networks Kohonen: 

By using hierarchical clustering steps would be as follows. These steps are repeated until convergence: 

• The data scanned and found that it is closer to one sub cluster using Euclidean distance, is assigned. 

• The weighted average sub cluster without the cluster in the neighborhood of clusters is to be replaced. 

 After determining the optimal number of clusters, cluster 5, by the way Kohonen, with the K-mean 

procedure on the entire data set with 5 clusters, the results in Table 1 will be achieved. Numbers of observations 

in each cluster are shown in the table. 

 
Table 1: The frequency of each cluster to cluster K-mean and final Kohonen. 

K-mean Frequency cluster 

41240 1 

37492 2 

127471 3 

101227 4 

67485 5 

 

 To better understand the characteristics of each cluster configuration for cluster variables in Table 1 are 

shown in Table 2. By this method, the final configuration R
2
=  0.68 which can be regarded as a criterion for 

evaluating the model. 

 
Table 2: Average clusters in K-mean clustering. 

Group Cluster1 Cluster2 Cluster3 Cluster4 Cluster5 

How to access I D I&D I I 
Duration of visit 542.66 500.27 905.32 494.62 355.53-712.81 
Recently visitor N F F F N 

Number of pages viewed 7.26 10.02 6.66 5.68 5.54-6.91 
 

Analysis and Evaluation: 

 The results are shown in Table 2, except for a cluster of nearly all access to and use indirect methods such 

as search website on the search engines or links from other website has. Cluster 2 accesses immediately and 

directly by typing the web address in the browser address bar is done. The cluster was observed in large number 

of pages, and is usually the time of visit. The clustering of clusters is much less than other individuals belonging 

to this cluster were already familiar with the site. They are very familiar with the name and content of the 

website. The range of clients, numbers of page views have more than time. 

 As was stated in the literature, Johansson, Bellman and Lohse [17] believed that if a visitor to a website to 

visit for a second time, the time taken to visit the Web site will be down 19% [17]. And Bucklin and Sismeiro 

said that the users were studied in fewer pages, while it had no effect on the duration of visits. This has been 

confirmed through cluster 1. This is because the cluster of new customers in less than a similar number of pages 

visited. Cluster 5 was also acceptable in this regard, most of us do not. Despite being the new time and the 

number of users is not readily apparent. 

 Clusters outcomes 1 and 5 shows that most new users through indirect methods have access to the website. 

  Cluster 4 high volumes of samples in the clusters are generated. The website administrator needs to modify 

the images and description relating to the use of the website to have more staying visitors in mind. 

 In Cluster 2, we see that those who are directly referred customers who have been re-visited. The manager 

recommended the following website pages scanned by the Group, to gain information about the features of this 

page. The design of these pages are made up of individuals belonging to these clusters are well acquainted with 

the name and purpose of the website. The information obtained can be used in designing other pages. 

 

Conclusion: 

 The main objective of this study was to describe the application of data mining techniques to construct a set 

of rules that allows the administrator to provide suggestions for improving the website design. Some results 
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have been described in the previous section. Like the ones that are directly referred to customers who have been 

re-visited. Most new users through direct or indirect methods have access to the website. 

 This result Johansson R, Bellman and Lohse [17] believed that, if a visitor to a website to visit for the 

second time, the time taken to visit the Web site will be down 19% Compatible. But research conducted by 

Bucklin and Sismeiro [3] who said, the users, the fewer pages that have been studied, while there is no effect on 

the duration of visits. Do not approve. In the present study it was shown that the approach is a combination of 

the user's visit. The users of these new users are more pages in less time. 
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