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ABSTRACT  

 

 It is very important to improve navigation of website since user may lose its interest if 

navigation is not effective. Websites effectiveness depends on their content and usability 

needs of their users. Websites are developed by developers, who has own mind set. Websites 

are developed using requirements rather than providing user friendliness. So designing a 

website with effective navigation is big challenge. There is different method proposed using 

user navigation data to re-link web pages. Restructuring whole website may increase the 

difficulties for the familiar users and it may frustrate them. We propose a mathematical model 

and algorithm to find out links that are used to improve website structure. 
. 
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INTRODUCTION  

 

  Internet is used for communication, information searching, information gathering, 

entertainment, shopping, and business. So, now a day’s internet is very important part of our life. 

No one can imagine without internet. Internet is widely used for commercial purpose. User can 

do net banking, shopping, booking, billing from home without waiting long line. Use of internet 

for commercial purpose is increased.  So, website for business is important to grow business.  

When designing a website, the navigation of the website is important because if user is not easily 

found desired information then attractiveness of the website is no use. Navigation is best 

understood as the method in which you explore and move around the website. If user has 

difficulty in searching information then he leaves the website and prefers other website. So for 

growing business, effective navigation is very important. Companies are more interested in 

effective navigation.     

  If there is a high quality of information but navigation is poor then that high 

quality information is not useful. A primary reason of poor website design is website is designed 

by web developer by developer’s thoughts and it may be different from users thoughts. Most of 

the time there is not direct conversation between web developer and user so there is 

communication gap between user and developer. So developer cannot get proper idea about the 

user’s expectations. And web developer develops the website by developer’s ideas. Website 

effectiveness depends on the satisfaction of the users and not on how attractive website is 

designed. Well structured website means website should be organized in such a way that 

difference between its structure and users expectation of the structure is minimized. For effective 



International Journal of Computer Application                                                       Issue 4, Volume 3 (May-June 2014)                                                                                                                  

Available online on http://www.rspublication.com/ijca/ijca_index.htm                                              ISSN: 2250-1797 

R S. Publication (rspublication.com), rspublicationhouse@gmail.com Page 262 
 

navigation website should be developed by user’s expectations so that user find out expected 

result quickly. There are billions of users, uses the internet. Website also has many pages. The 

information is required for one user may differ from other. At a time many users may use the 

same website, and expected pages of every user may differ. So it is not easy task to develop 

effective navigational website. 

  There are two ways to improve website navigation one way is Web 

personalization and other is web transformation. In web personalization website is designed by 

considering individual users or group of users profile data and its behavior on the navigation. 

And web transformation means the website should be structured by considering all users. In web 

transformation most of the time website is reorganized in its structure. There are many 

drawbacks to reorganize whole website.  completely reorganize website may disorient familiar 

users. So our aim is to improve website structure by minimum changes in its current structure.  

  

RELATED WORK 

 

 Previous studies are divided into web transformation and web personalization. Web 

personalization means changing the web pages according to particular user or group of users 

need. Our paper is based on web transformation technique. 

 Wenpu Xing , Ghorbani [1] suggest a weighted PageRank algorithm. This algorithm is 

the extension of PageRank algorithm. In this paper ranking is given to web pages based on 

number of time page referred. By using this algorithm, most relevant pages in large number are 

returned for a search query. 

Perkowitz and Etzioni [2] present idea of web personalization depending upon 

occurrence of frequency of pages in user traversal. This paper investigates adaptive websites that 

automatically improve their organizational presentation by learning from visitor’s access 

patterns. 

Nakagawa and Mobasher [3] proposed an approach in which degree of connectivity is 

calculated, then find out location of user in the site. Then based on these two factors 

recommendation model is dynamically switched. 

Lin [4] suggested an approach in which cohesion between the web pages are used. 

Cohesion between pages means relation between pages. If cohesion between pages are more, 

than they are directly linked. If cohesion between webpage is less, than they are indirectly 

connected. 

W. Yan , M. Jacobsen, H. Garcia-Molina and U. Dayal [5] suggest an approach in which 

users are classified based on pages that user visits. Using web pages log, group of users are 

determined who visits similar web pages. This data is used to improve navigation convenience. 

According to users group they recommend links dynamically. 

Y. Fu, M.Y. Shih, M. Creado and C. Ju [6] investigate adaptive web site that 

automatically improve organizational presentation by learning from visitor’s access pattern. 

According to access information web pages are classified as index page and content page. Using 

that classification data, web site is examined to reorganize web pages in better way. 

Bamshad Mobasher1, Honghua Dai, Tao Luo, Miki Nakagawa [7] they have suggested 

two techniques based on clustering of user transactions and clustering of page views, to generate 

collective profiles that can be used by recommendation system to improve web personalization 

B. Mobasher , R.Cooley, J. Srivastava [8] propose an approach where full spectrum of 

web mining techniques and activities are used for web personalization. They propose automatic 
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and dynamic web personalization. The user web pages are grouped and used as a URL reference. 

In this paper they have combine transaction clustering, usage clustering and association rule for 

web personalization. 

B.Mobesher, R. Cooley and J.srivastava [9] have proposed an approach where they 

gather information about users offline task and mining data to improve web personalization. 

They have proposed a technique to gather user profiles using association rule discovery and uses 

based clustering. 

C.C.Lin and L.Tseng[10] have proposed an approach to minimize efficiency problem of 

0-1 programming model. In this paper they have proposed an ant colony system to understand 

website structures. 

R.Gupta, A. Bagchi and S.Sarkar[11] have propose schema using simulated annealing 

which internally uses data of user preferences to align the pages to improve navigation. This is 

applicable to wired and wireless devices. 

 

EXISTING SYSTEM 

 

For effective website navigation we consider two points, first one is information becomes 

useful only when it is presented in a way consistent with the target users expectations and second 

one is user get desired data without loss or backtrack. 

The proposed model in this paper uses the log file as an input. Log file contains date, 

time, IP address of user, behavior or activities of the user on the website etc. There are many 

users, who use the same website. So we need to distinguish between users by IP address of the 

users. We give different ID for each user.  We divide the log file into user session [12]. User 

session is Number of activities performed from the point he login to point he logout. User want 

some desired information, we call that as target information and page having the target 

information as target page. We first need to find out target page. Here we consider target page is 

the page where user remains long time on that page. In one user session user may have more than 

one target page. Here we divide the session in mini session [12] by after finding one target page. 

 

 EXAMPLE 

 

 For example user is at the page P then user browses page Q and R and then backtracks to 

page P, from P user visit page S, again backtrack to P, and then browse T and finally reach target 

page W. So, we denote mini session of S = {{P, Q, R}, {S}, {T, W}}.Table 1 shows mini 

session. 

 

Table1. Mini Session 

 

 ID Mini Session 

    US1 {{P,Q,R},{S},{T,W}} 

    US2 {{R,T,S},{Q,U} 

    US3 {{S,R,Q},{U},{V,T,W}} 

    US4 {P,R}{Q,U},{T} 
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PROPOSED SYSTEM  

 

   Users are faced with a decision point at each page. From that point user either gets 

the desired output page or sometimes reaches to the end of website and still did not get desired 

information then in that case user backtracks. The sequence of pages visited by user without 

backtracking to reach target page is the path. If user required more path means user are faced to 

search desired information. Means navigation of website is not good. Web developer need to set 

maximum number of path to allow reaching the target page called as path threshold. For 

effective user navigation we require that user reach the target page within the path threshold. In 

other words we improve the web site structure by changing webpage links so that user reaches 

the target page within the path threshold. One way user can reach the target page faster is by 

adding extra links. These extra links are calling as candidate links. In our example we improve 

the navigation by adding extra links. So when we add link from P to W, the user can directly 

reach the target in the first path. Similarly if we add link from Q to W, user directly reach target 

page. Hence this saves users two paths. If we add link from S to W, user reaches the target in 

second path. So, save users one path. This added links are called candidate links [12]. 

Table 2 shows the candidate links of Table 1 after adding extra links 

 

TABLE 2: Candidate Link Set 

 

ID Candidate Links 

    US1 {{P,W},{Q,W},{R,W},{S,W}} 

    US2 
{{R,U},{T,U},{S,U} 

    US3 
 {S,W},{R,W},{Q,W}{U,W}} 

    US4 {{P,T},{R,T},{Q,T},{U,T}} 

 

  But we cannot add all candidate links because adding more links may change the 

structure of website and our aim is improve the website structure by minimum changes to its 

current structure. Second reason is cost of the website increased as links of the pages increased. 

Third one is we cannot get desired output within polynomial time. So we were mining candidate 

links. 

  In candidate link set first we find out the existent links. Sometimes it is possible 

that existent links are found in candidate link set. This is because of location of link or visibility 

of links is not properly placed. So, first we need to improve those links. Next, we need to find 

out relevant candidate link set. Relevant candidate links means links having larger path than path 

threshold. Then we select those links. We cannot add all these links. We can add only those 

candidate links that are common for all users. For these we need to find out similarity between 

links. For finding similarity between links we use jaccard similarity index. We apply jaccard 

index on relevant candidate link set. We obtain the jaccard index between 0 and 1. 0 means 

dissimilar and 1 means exact similar. Then we create a group according to jaccard index. We set 

one user threshold value means if the particular candidate link is found in more than that user 

threshold value then only we improve that candidate link. In other words, we say that if we add 

that link then problem for more users to locate target page will be solved.  
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 PROGRAMERS DESIGN 

 

 MATHEMATICAL MODEL 
 

  In this section we will discuss mathematical model of proposed system: 

Website is represented as a directed graph. Let nodes representing pages and arc representing 

links. Let n be the number of pages of the website. User may visit more than one page by 

accessing links during user session. Let Pi={P1,P2,…..,Pm} be the set of m link accessed by user 

Ui where i={1,2,….,m}. Let Pm be the page user Ui is looking for. Means Pm is the target page. 

Let U= {U1, U2 ,…,Un} be the set of N users.   Let C= {C1, C2 ,…., Cp} be set of p candidate 

links that need to redesign and relink. We use Jaccard index which is also called as Jaccard 

similarity coefficient. Jaccard index is used for checking similarity between two string set. 

 

J (A, B) = BA

BA


  

 

The aim of this paper is to identify links that are used to redesign. Usage pattern is used to 

analyze user’s behavior on the Web. By analyzing user’s behavior we find out target page. And 

find out candidate links so that user can access target page faster. 

 

 ALGORITHM 

 

Mining Candidate Link Algorithm 

Input: Pi – Users Profile data 

Output: Links that can be use for redesign 

Steps- 

1: We identify the usage pattern of users λ from Pi = {P1, P2 ,…., Pm} set for user Ui to get link     

    Pm 

2: For every access link set obtain the set of candidate links {C1, C2,….,Cp} 

3: For all users and their all access link set obtain the set of candidate links. 

4: Obtain the Jaccard index similarity for all candidate link set. 

5: Apply user threshold value. 

6: Then the links having problem for maximum number of users are selected for redesign the 

website. 
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 FLOW DIAGRAM 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

    

 

CONCLUSION 
 

In this paper we propose a mathematical model to improve website structure for effective user 

navigation by minimum changes to its current structure. We propose an algorithm which gives 

set of links that can be re-link to improve website structure. This approach is a better solution 

than whole redesigning of a website. This algorithm is best suited for website with mostly static 

content such as educational website. This model can be extended to improve web structure of 

dynamic website. 
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