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Abstract – Nowadays most of the company have the web sites for their business. Most of the customers of the organization register their details as user profiles. These user profiles have the personal details and their interesting habits of the customer. When the customer visits our web sites the log file is created in the server. By associating the user profiles and web log file we can find out the frequently visited customers. From the frequently visited customer, we can find out when they are visited by clustering the user profiles with web log files. In our work we explain how to understand “who” the users were, “what” they looked at, and “how their interests changed with time, “when” they  visit all of which are important questions in Customer Relationship Management (CRM). In our study we present clustering the user profiles and an approach for discovering, tracking evolving user profiles. We also describe how the discovered user profiles can be enriched with explicit information need that is inferred from search queries extracted from Web log data.
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1 Introduction

       Customer Relationship Management (CRM) can use data from outside an organization to allow an understanding of its customers on an individual basis or on a group basis such as by forming customer profiles. An improved understanding of the customer’s habits, needs, and interests can allow the business to profit by, for instance, “cross selling” or selling items related to the ones that the customer wants to purchase. Hence, reliable knowledge about the customers’ preferences and needs forms the basis for effective CRM. Mass user profiles can be discovered using Web usage mining techniques thatcan automatically extract frequent access patterns from the history of previous user clickstreams stored in Web log files. Before studying web usage mining we should study the basics of web mining. The web mining consists of three types of mining. They are content mining, structure mining, and web usage mining.

• Web content mining is the application of data mining techniques to content published on the Internet, usually as HTML (semistructured), plaintext (unstructured), or XML (structured) documents.
• Web structure mining operates on the Web’s hyperlink structure. This graph structure can provide information about a page’s ranking or authoritativeness and enhance search results through filtering.
• Web usage mining analyzes results of user interactions with a Web server, including Web logs, clickstreams, and database transactions at a Web site or a group of related sites. Web usage mining introduces privacy concerns and is currently the topic of extensive debate.
    Web usage mining has several applications in e-business, including personalization, traffic analysis, and targeted advertising. The development of graphical  analysis tools such as Webviz popularized Web usage mining of Web transactions. The main areas of research in this domain are Web log data preprocessing and identification of useful patterns from this preprocessed data using mining techniques. Several surveys on Web usage mining exist. Most data used for mining is collected from Web servers, clients, proxy servers, or server databases, all of which generate noisy data. Because Web mining is sensitive to noise, data cleaning methods are necessary. Some of the research is available for data preprocessing into subtasks and note that the final outcome of preprocessing should be data that allows identification of a particular user’s browsing pattern in the form of page views, sessions, and clickstreams. Clickstreams are of particular interest because they allow reconstruction of user navigational patterns. Some of the research provide Web logs for usage mining and suggests novel ideas for Web log indexing. Such preprocessed data enables various mining techniques. 
2 Data sources of Web mining
   When a user agent (Internet Explorer, Mozilla, Netscape, etc.) hit an URL in a web server’s domain, the information related to that operation is recorded in that web server’s access log file. An access log file contains its information in Common Log file Format (CLF). In CLF, each client request for any URL corresponds to a record in access log file. Each CLF record is a tuple 

containing seven attributes that are given below:

• Client machine’s IP address

• Access date and time

• Request method (GET or POST),

• URL of the page accessed

• Transfer protocol (HTTP 1.0, HTTP 1.1,)

• Success of return code
• Number of bytes transmitted
User session reconstruction, IP address, request time, and URL are the only information needed from the user web access log in order to obtain users’ navigation paths.

Important data for effective CRM and E-business listed below.

1. Server data. Customers will leave their respective log data on Web servers when visiting these sites. These log data are usually stored in server in the form

of document files, generally including server logs, error logs, cookies logs and so on.

2. Query data. Query data is a typical kind of data produced on e-business Web servers. For example, customers stored on line perhaps search for some 
products and some advertisement information, and this query information is just related to the server log through cookies or register information.

3. On-line market data. The major part of the data is about e-business websites, purchases of customers, merchandises and so on, which is stored in traditional relational databases.

4. Web pages. Web pages include HTML or XML pages, which comprise texts, pictures, audio, and video and so on.

5. Hyperlinks between Web pages. It is an important resource, which indicates the relation of hyperlinks between pages.

6. Customer registration information. It is the information that customers have to input via a Web page and submit to the server. It is usually about the demographic characteristics of users. In Web mining, customer registration information should be integrated with visiting logs to improve the accuracy of data mining and produce more knowledge about customers. 

3. Improve Customer Relationship Management using wwww
The core of CRM, on one hand, is to discover potential markets and customers by  collecting effective data. collecting customers and their activities; and on the other hand, is to meet customers’ needs and to realize customers’ lifetime value by improving the customer service and a deep analysis of customers. CRM provides traditional enterprises with management systems and technical artifices for their survival in the network economy era. Product-oriented model to customers oriented.
3.1. Application of Web mining to CRM
      Web mining can help enterprises identify customers’ features, which enables enterprises to provide targeted services for customers. Web mining used in CRM of ebusiness has several aspects, such as the acquisition and maintenance of customers, identification of the value of customers, analysis of customers’ satisfaction, and improvement of site structure and so on. 

    With Web mining, we can understand the dynamic behavior of visitors and optimize the operation mode of e-business websites. We can put the large number of customers acquired into different categories and provide personalized services for customers from different categories to improve the satisfaction of customers and to maintain old customers consequently. We can determine which category a new visitor belongs to and whether he or she is potentially profitable by analyzing the records of the pages that the

visitor browses, so that we can deal with different customers accordingly , reduce the cost of sales, increase the rate of transforming from visitors to buyers, and hence dig out potential customers;

Customers with similar browsing behaviors are grouped together and their common features are extracted, so that customers can be clustered, which can help e-business enterprises to better understand customers’ interests,  consuming habits and trends, predict customers’ needs, recommend specific commodities to them accordingly and realize crossselling . The trading volume and the rate of successful trades will be increased and the efficiency of distribution will be improved. 

       In addition, the structure and content of the site is the key to customers’ interest. With the discovery of association rules, we can rearrange them dynamically for different customers, and put together the commodities with some degree of support and trust to promote sales; By the means of path analysis we can identify the paths along which a category of customers visit the site frequently. These paths reflect the sequence and habits of such customers visiting pages of the site. We can hyperlink the related documents customers have visited in order that they can access their favored easily. Such a site will leave a good impression on customers, strengthen their loyalty, arouse their interest, prolong their time present on the site and increase their chance of visiting again.  

     By Web mining, we can acquire reliable market feedback to evaluate the rate of return on advertisement investment and decide whether the online marketing mode is successful or not; According to the browsing mode of visitors interested in a certain product, we can determine the location of the advertisement to increase the pertinence and the rate of return on advertisement investment and reduce companies’ operating costs.
4 steps involved for processing web usage mining
  Recently, data mining techniques have been applied to extract usage patterns from Web log data[1,][2][3][4][5]. This process, known as Web usage mining, is traditionally performed in several stages [1], [3] to achieve its goals: 

    1.   Collection of Web data such as 
          activities/clickstreams recorded in  

          Web server logs
    2.   Preprocessing of Web data such as 
         Filtering crawlers requests, requests to  

         Graphics, and identifying unique 
         sessions,

    3.  Analysis of Web data, also known as 
         Web Usage Mining [4], to discover 
         interesting usage patterns or profiles          

    4.  interpretation/evaluation of the 
         discovered profiles.

    5.  Tracking the evolution of the      

        discovered profiles.
Web usage mining can use various data mining or machine learning techniques to model and understand Web user activity. In [6], clustering was used to segment user sessions into clusters or profiles that can later form the basis for personalization. In [7], the notion of an adaptive Web site was proposed, where the user’s access pattern can be used to automatically synthesize index pages. The work in [1] is based on using association rule discovery as the basis

for modeling Web user activity, whereas the approach proposed in [8] used probabilistic grammars to model Web navigation patterns for the purpose of prediction. The approach in [9] proposed building data cubes from Web log data and later applying Online Analytical Processing (OLAP) and data mining on the cube model. Web Utilization Miner (WUM) was presented [5] to discover

navigation patterns with user-specified characteristics over an aggregated materialized view of the Web log, consisting

of a trie of sequences of Web views. New fuzzy relational clustering techniques were used to discover user profiles that can overlap [4], whereas robust clustering [3] was proposed to mine profiles that are resistant to noise that is naturally present in click stream data. A robust density based

evolutionary clustering technique was proposed to discover an optimal number of multiresolution and robust  user profiles [10]. Many Web usage mining approaches are surveyed in [4].
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5 Finding  the profile based on the web usage mining
  To find the profiles we need the   preprocessing steps  as shown in the fig 1. which starts from  integration and preprocessing of Web server logs and server content databases, includes data cleaning and sessionization, and then continues with the data mining/pattern discovery via clustering. This is followed by a postprocessing of the clustering results to obtain Web user profiles and finally ends with tracking profile evolution. The automatic identification of user profiles is a knowledge discovery task consisting of periodically mining new contents of the user access log files and is summarized in the following steps:
1. Preprocess Web log file to extract user sessions.

2. Cluster the user sessions by using Hierarchical Unsupervised Niche Clustering (H-UNC) [10].

3. Summarize session clusters/categories into user profiles.

4. Enrich the user profiles with additional facets by using additional Web log data and external domain knowledge.

5. Track current profiles against existing profiles.
5.1 Preprocessing the Web Log File to Extract User Sessions
The access log of a Web server is a record of all files (URLs) accessed by users on a Web site. Each log entry consists of the access time, IP address, URL viewed, REFERRER (the Web page visited just prior to the current one), etc. The first step in preprocessing [1], [2] consists of mapping the NU URLs on a Web site to distinct indices. A user session consists of requests from the same IP address within a predefined time period. Each URL in the site is assigned a unique number [image: image2.png]J el




 where NU is the total number of valid URLs. 
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5.2 Clustering Sessions into an optimal Number of Categories
To cluster user sessions, we use H-UNC [10], a  hierarchical version of a robust clustering approach (Unsupervised Niche Clustering (UNC)) [12] that uses a Genetic Algorithm (GA) [13] to evolve a population of candidate solutions through generations of competition and reproduction.   The reason to use H-UNC instead of other clustering algorithms is that unlike most other algorithms, H-UNC can handle noise in the data and automatically determines the number of clusters. 
5.3 Similarity Measure Used in Clustering
The  similarity measure takes hierarchical organization of the Web site. For example, the session pair /courses/cse123 and  /courses/cecs121g, as well as the session 
pair /courses/cse345 and /research/grantsg will receive less score. Similarity is used in our clustering algorithm (H-UNC) to group similar user sessions into clusters or profiles. The URL-to-URL similarities are forming a sparse matrix; hence, only nonzero values are stored.

5.4 Enrich the user profiles with additional facets by using additional Web log data and external domain

knowledge.
After automatically grouping sessions into different clusters, we summarize the session categories in terms of user profile vectors [3], [4] . The k th component/weight of this

vector (pik) captures the relevance of URL  k in the ith profile, as estimated by the conditional probability that URL  is accessed in a session belonging to the ith cluster (this is the frequency with which URLk was accessed in the sessions belonging to the ith cluster). To understanding user interests better we need following further steps.

5.4.1Enriching User Profiles with Search Query Terms
In addition to the relevant URLs that are extracted from the sessions assigned to each profile, we can extract information about the explicit information need of the users in each profile from the queries that they could have typed prior to visiting the Web site when this information is available from the readily available REFERRER field in the Web log files. Hence, for each profile, we accumulate all the search phrases extracted from the REFERRER fields of the assigned user sessions. This allows us to describe each profile in terms of either a set of significant URLs or a set of explicit search query phrases and terms.
5.4.2 Enriching User Profiles with Inquiring Company Information
      In addition to the relevant URLs that are extracted from the sessions assigned to each profile, we can extract information about which companies or organizations tend to visit the Web site and fall in this profile. We extract this information from two complementary sources: 1) by getting the

Company information that corresponds to an ID in the server content Database, where the ID is extracted from the Web log file in case the visitors register and sign in through the registration page, or 2) if the visitors did not sign in through the registration page, then an attempt is made to obtain the company affiliation from some of specialized Web services. This can be queried with an IP address via an API to determine not only what information was found relevant on the Web site but also to whom it was relevant to help support further personalization efforts.

5.4.3 Enriching User Profiles with Queried Company Information
   Extracted information about which companies have been inquired about by visitors in this profile in case a user searches and clicks on one of the listed companies contact information on the Web site. We parse the identity of the company from the Web log file and map it to a specific company via the server content database.
6 TRACKING EVOLVING USER PROFILES
   Tracking different profile events across different time periods can generate a better understanding of the evolution of user access patterns and  seasonality. Note that both profiles and clickstreams are typically evolving, since the profiles are nothing more than summaries of the clickstreams, which are themselves evolving. Each profile pi is discovered along with an automatically determined measure of scale σi that represents the amount of variance or dispersion of the user sessions in a given cluster around the cluster representative. This measure is used to determine the boundary around each cluster (an area located at a distance σi from the profile pi) and thus allows us to automatically determine whether two profiles are compatible. Two profiles are compatible if their boundaries overlap. The notion of compatibility between profiles is essential for tracking evolving profiles. After mining the Web log of a given period, we perform an automated comparison between all the profiles discovered in the current batch and the profiles discovered in the previous batch by a sequence of SQL queries on the profiles that have been stored in a database.

.7) Conclusions 

      By analyzing user profiles, we can get the interesting pattern. In future, E-Commerce will play the crucial role in all sectors of developing country. The analysis of user profile will be useful to keep the customer for long time with their satisfaction. In the dynamic web site ,user interest prediction and change the design  of web site will attract the customer visits again and again. By designing adaptive web site according the user interest will be benefited to portal type website. It will improve the advertisement revenue. By   clustering the user profile with enriched web log file of analysis will improve the sales of the season products like product sold Christmas, ramjan, dewali etc.

References

[1] R. Cooley, B. Mobasher, and J.  Srivastava, “Web Mining: Information and Pattern Discovery on the World Wide Web,”

 [2] O. Nasraoui, R. Krishnapuram, and A. Joshi, “Mining Web Access Logs Using a Relational Clustering Algorithm Based on a Robust Estimator,” Proc. pp. 40-41, 1999.

[3] O. Nasraoui, R. Krishnapuram, H. Frigui, and A. Joshi, “Extracting Web User Profiles Using Relational Competitive Fuzzy Clustering,” 

[4] J. Srivastava, R. Cooley, M. Deshpande, and P.-N. Tan, “Web Usage Mining: Discovery and Applications of Usage Patterns from Web Data,” 

[5] M. Spiliopoulou and L.C. Faulstich, “WUM: A Web Utilization Miner,” Proc. First Int’l Workshop Web and Databases (WebDB ’98), 1998.

[6] T. Yan, M. Jacobsen, H. Garcia-Molina, and U. Dayal, “From User Access Patterns to Dynamic Hypertext Linking,” 

[7] M. Perkowitz and O. Etzioni, “Adaptive Web Sites: Automatically Learning for User Access Pattern,” Proc. 

[8] J. Borges and M. Levene, “Data Mining of User Navigation Patterns,” Web Usage Analysis and User Profiling,

 [9] O. Zaiane, M. Xin, and J. Han, “Discovering Web Access Patterns and Trends by Applying OLAP and Data Mining Technology on Web Logs,” Proc. Advances in Digital Libraries 

[10] O. Nasraoui and R. Krishnapuram, “A New Evolutionary Approach to Web Usage and Context Sensitive Associations Mining,” Int’l J. Computational Intelligence and Applications, 

[11] O. Nasraoui, C. Cardona, C. Rojas, and F. Gonzalez, “Mining Evolving User Profiles in Noisy Web Clickstream Data with a Scalable Immune System Clustering Algorithm,” Proc. Workshop

Web Mining as a Premise to Effective and Intelligent Web Applications

 [12] P. Desikan and J. Srivastava, “Mining Temporally Evolving Graphs,” Proc. Workshop Web Mining and Web Usage Analysis 






Server content





Web log 








Copy Right @CSE/IT/ECE/MCA-LVEC-2009

