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Abstract— Web mining is the application of data mining 

approach to extract valuable information from the Web. It can 

be broadly defined as discovery and analysis of useful 

information from the Web.  It automatically discovers and 

extracts information from Web documents/services. The Web is a 

massive amount of documents excluding for Hyper-link 

information Access and usage information.  Information retrieval 

from the web is most important task for the user.  There are 

various link analysis algorithms are used to information retrieval 

from web. This paper express the comparison of various webpage 

ranking algorithm based on various parameter to find out their 

merits and limitations for the ranking of the web pages using 

Web mining. 

 

Keywords— Web mining, Page Rank (PR), Weighted Page Rank 

(WPR), Weighted page content rank Algorithm (WPCR), Distance 

Rank (DR), Topic Sensitive Page rank Algorithm (TSPR).  

 

I. INTRODUCTION 

The World Wide Web is one of the largest databases in the 

world. This huge amount of data is very useful for data mining 

research. 

It is the universe of network-accessible information, an 

embodiment of human knowledge. The Web has become 

versatile tool for almost all application today. The WWW is 

big, widely spread, universal information service centre for  

Information services: news, advertisements, consumer 

information, financial management, education, government, e-

commerce, etc. 

 Hyper-link information. 

 Access and usage information. 

 WWW provides rich sources of data for data mining. 

The following are the challenges of web mining [1]: 

 The content of information on the Web is large, and 

easily accessible. 

 The coverage of Web information is very wide and 

diverse.  

 Information/data of almost all types exist on the Web. 

 Much of the Web information is semi-structured. 

 Much of the Web information is linked.  

 Much of the Web information is redundant. 

 

This paper is organized as follows- Web Mining is 

introduced in Section II. Categories of Web Mining i.e. Web 

Content Mining, Web Structure Mining and Web Usage 

Mining are discussed in Section III. Section IV describes the 

various Link analysis algorithms. Section IV (A) defines Page 

Rank, IV (B) defines HITS algorithm, IV (C) defines Weighted 

Page Rank, IV (D) defines Weighted Page Content Rank 

Algorithm, IV (E) defines Distance Rank, and IV (F) defines 

Topic sensitive page rank algorithms. Section V Provides the 

comparisons of various Link Analysis algorithms and Section 

VI discussed about conclusion. 

 

II. WEB MINING 

    Web mining is defined as the process of extract useful 

information from the web. Web mining is used to retrieve the 

relevant information from the web to the user. Two different 

approaches are used to explain the web mining [2]‖.1. 

PROCESS CENTRIC VIEW‖ defines the sequence task of 

mining.‖2. DATA-CENTRIC VIEW‖ defines types of data 

which has been used mining process. The process of 

extracting information from the web is as follows [3]:  

 

 

 

 

 

 
 

Fig. 1. Web Mining Process 

According to Kosala et al [4], Web mining consists of the 

following tasks: 

 

Resource finding: It is the task of retrieving intended web 

documents. 
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 Information selection and pre processing: Automatically 

selecting and pre processing specific from information 

retrieved Web resources. 

 

Generalization: Robotically discovers general patterns at 

individual Web site as well as multiple sites. 

 

Analysis: Justification and analysis of the mined patterns. 

 

 

III. WEB MINING CATEGORIES 

Web mining is classified into three categories i.e. web content 

mining (WCM), web structure mining (WSM) and web usage 

mining (WUM). 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 
 

 

Fig 2.Web Mining Categories 

 

A. Web Content Mining 

 

   Web content mining is the process of extraction and 

integration of useful information/ documents in the structured 

form [3][5]. The documents include text, images, audio, video 

or structured records like tables and lists [6].Web content 

mining is also used to retrieve the information quickly from 

the web. Web content mining, also termed as text mining 

because much of the web contents are text. But it is differed 

from web data. Because web data is mainly focuses on semi 

structured but text mining focuses on unstructured text [7]. 

Two different approaches are used in web content mining 

termed agent based approach and data based approach. In the 

agent based approach, the user can be search the relevant 

information using characteristics of a particular Domain and 

arrange the collected information.  In the database approach, 

the user can be retrieving the semi-structure data from the 

web. 

 

 

 

 

 

B. Web Structure Mining 

 

Web structure mining is one types of web mining. The 

relationship between web pages link is identify by using this 

tool.  It will classify the Web pages and produce the 

information like similarity and relationship between different 

Web sites. By using data base technique and provision of web 

structure schema this structure data can be identified. The 

search engine directly pulls the data linking to the search 

query to the relating web pages from the web site. This task is 

completed by using spiders scanning the web sites, retrieving 

the home page, then, linking the information through reference 

links to bring forth the specific page containing the desired 

information.  

 

C. Web Usage Mining 

 

Web usage mining is the process of finding out what users are 

looking for on the internet [8]. The information can be 

collected by using this web usage mining. The access of web 

pages .It allows for the collection of Web access information 

for Web pages. This usage data provides the paths leading to 

accessed Web pages. This information is often gathered 

automatically into access logs via the Web server. CGI scripts 

offer other useful information such as referrer logs, user 

subscription information and survey logs. This category is 

important to the overall use of data mining for companies and 

their internet/ intranet based applications and information 

access. 

 

IV. LINK ANALYSIS ALGORITHM 

Web mining technique provides the additional information 

through hyperlinks where different documents are connected. 

We can view the web as a directed labeled graph whose nodes 

are the documents or pages and edges are the hyperlinks 

between them. This directed graph structure is known as web 

graph. There are number of algorithms proposed based on link 

analysis [1]. Some important algorithms Page Rank, Hits, 

Weighted Page Rank, Weighted Page Content Rank, Distance 

and Topic Sensitive are discussed below: 

 
A. Page Rank Algorithm 

 

Page rank algorithm is one of the link analysis algorithms [2] 

that were developed by Brin and Larry page (1998) at 

Stanford University. Google Internet Search Engine used this 

algorithm. This algorithm is based on the important link on the 

pages by treating the incoming links of per page [9]. A Page 

has many inbounded links. The Page Rank considers the 

inbounded link to decide the rank of web pages [10].A 

probability distribution is expressed the numerical value of 

inbounded links of web page. The summation of web page is 

consider as follows [10][11]. 

 

𝑃𝑅 𝑢 =  
𝑃𝑅(𝑣)

𝐿(𝑣)𝑣∈𝐵𝑢                                      (1) 
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I.e. the Page Rank value for a page u is dependent on the Page 

Rank values for each page v out of the set But, divided by the 

number L(v) of links. 

 

Damping Factor: 

 

The damping factor is the key element to calculate ranks of the 

web pages in a hyperlink set. From a probability distribution 

of page rank, the sum of Page Ranks of all pages is 1. The 

damping factor can be set the value in the range 0 to 1.It is 

generally assumed to be as 0.85. [10]. 

So the equation is as follows:  

 

PR u =
1-d

N
+d  

𝑃𝑅(𝑣)

𝐿(𝑣)𝑣∈𝐵(𝑢)                 (2) 

 

Where PR (u) is the Page Rank of page u, PR (v) is the Page 

Rank of page v out of the set Bu that links to page u, L (v) is 

the number of outbound links on page v, d is a damping factor 

that can be set between 0 and 1, B(u) is the total number of all 

pages that link to page u, N is the total number of all pages. 

 
B. HITS Algorithm 

 

HITS (Hyperlink-Induced Topic Search) is also link analysis 

algorithm. It was developed by  Jon Kleinberg. That analysis 

of web pages is calculated by dispensation in-links and out-

links of the web pages. Two different way of iterative 

calculation is performed i.e. value of Authority   and value of 

Hub [12]. 

 

Authority- Which webpage pointed by many hyper links. 

 

Hub - Which webpage pointed to many hyperlinks. 

 

Hubs and Authorities are exposed in Figure 3. [12] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 3.Hubs and Authorities 

 

Hubs and authorities using the output of the sampling step 

using below equations [9]: 

 

𝐻𝑃  =  𝐴𝑞𝑞∈𝐼(𝑃)                              (3) 

 

 

𝐴𝑝 =  𝐻𝑞𝑞∈𝐵(𝑝)                               (4) 

 

 

Where: 

Hp = The hub weight 

Ap = The Authority weight 

I (p) and B (p) = Denotes the set of reference and 

referrer  pages  of  page  p 

The page’s authority weight is proportional to the 

 

C. Weighted Page Rank Algorithm 

Weighed Page Rank Algorithm is an extension of Page Rank 

algorithm. It was projected by Wenpu Xing and Ali Ghorbani 

[13]. In this algorithm, the larger rank values are decided 

based on the significant (important) of web pages. This 

algorithm does not   divide the rank value of page. The 

significant of web pages is calculated based on the number of 

in links and out links of the pages. This algorithm is more 

efficient than page rank algorithm because it uses two 

parameters i.e. back link and forward link. The modified 

version based on WPR (VOL) equation is given below [14]. 

𝑊𝑃𝑅𝑣𝑜𝑙  𝑢 =  1 − 𝑑 + 𝑑  
𝐿𝑈𝑊𝑃𝑅𝑣𝑜𝑙 𝑊  (𝑣,𝑢 )

𝑖𝑛

𝑇𝐿(𝑣)𝑣∈𝐵(𝑢)         (5) 

Notations are :  

 

 d is a dampening factor ,  

 u represents a web page,  

 B(U) is the set of pages that point to U,  

 WPRVOL (u) and WPRVOL (v) are rank scores of page u 

and v respectively,  

 LU is the number of visits of link which is pointing page u 

from v.  

 TL(v) denotes total number of visits of all links present on v.  

 

 

D. Weighted Page Content Rank Algorithm 

 

Weighted Page Content Rank Algorithm (WPCR) is an 

expansion of page ranking algorithm [3][2]. This algorithm 

provides a sorted order of the web pages returned by search 

engine according to a user query. WPCR is a numerical value. 

That value is provided based on the order. This algorithm 

worked in web structure mining and web content mining 

techniques. Web structure mining is used to compute the 

significance of the page and web content mining is used to 

find out relevant a page. Significance means the popularity of 

the page i.e. how many pages are referred by this particular 

page. This algorithm is improved than the page rank as well as 

 

Hubs Authorities 
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weighted page rank algorithm because its complexity is less 

than both the algorithm and is < (0 logn)[2]. 

 

  

E. Distance Rank 

 

A distance rank algorithm is also named as intelligent ranking 

algorithm. It was proposed by Ali Mohammad Zareh Bidoki 

and Nasser Yazdani. It is also named as intelligent ranking 

algorithm. Reinforcement learning algorithm is a basic of this 

algorithm. In this algorithm, the distance between the pages is 

measured as a distance factor. It is used to calculate the web 

pages based on the shortest logarithmic distance between two 

pages and ranked according to them. The advantages of this 

algorithm are that it is less sensitive; it can find pages with 

high quality and more quickly with the use of distance based 

solution. To calculate the distance vector, the crawler must 

perform a large calculation, if new page is inserted between 

the two pages. This is the Limitation of this algorithm [15]. 

 

F. Topic Sensitive Page Rank Algorithm 

 

TSPRA [2] many scores are computed: many significance 

scores for each page below several topic that create a 

composite Page Rank score for those pages similar the query. 

At the time of crawling process, 16-topic sensitive page rank 

vectors are generated. For each of these vectors, the similarity 

of the query is compared during the query time. The linear 

combination of the topic-sensitive vectors is weighed using 

the similarity of the query to the topics, instead of using single 

global ranking vector. This method gives the exact set of 

results those related to the context of the particular query. 

Sensitive is an importance score for each web document 

query. The results are ranked based on the composite score. 

During the query time, the importance score are jointed based 

on the topics of the query and associated context to form a 

composite Page rank score for those pages matching the 

query. This score can be used in combined with other scoring 

schemes to construct a final rank for the result pages with 

respect to the query. This algorithm will improve the order of 

web pages in the result list so that user may get the relevant 

pages easily [2][10]. 

 

 

V. COMPARISONS OF DIFFERENT 

ALGORITHMS 

 
The following table is the comparison of different algorithm 

and discussed above. The main criteria for comparison are 

mining technique, input and output parameters, importance, 

search engine and limitations. The tabular out line is given 

below in table1 [2][15]. 
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Table 1. Comparison Of  Different Algorithms 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Criteria 

 

Page-Rank HITS Weighted 

Page-Rank 

Weighted   Page  

Content Rank 

 

Distance 

Rank 

Topic-Sensitive 

Page-Rank 

Mining 

Technique 

Used 

Web Structure 

Mining 

Web Structure 

Mining, 
Web Content 

Mining 

Web Structure 

Mining 

Web Structure 

Mining, Web 
Content Mining 

Web Structure 

Mining 

Web Structure Mining 

I/O 

Parameters 

Backlink Content, 

backlink, forward 

link 

Content, 

backlink, 

forward link 

Content, backlink, 

forward link 

Inbounds link Content, backlink,  

forward link 

Importance High. Back 

links  are 

considered 

Moderate. Hub & 

authorities scores 

are utilized. 

High. The 

pages are sorted 

according to the 
importance. 

High 

 

High. It is 

based on 

distance 
between the 

pages 

High. It  computes 

important score per topic 

Limitations Query 

independent, 
Dangling page 

Topic drift and 

efficiency 
problem 

Query 

independent, 
Dangling page. 

Relative position 

was not to effective, 
indicating that the 

logical position. 

Not always matches 
the physical 

position 

Needs to work 

along with 
Page-Rank 

Only available to text, 

images are not taken into 
account 

Search Engine Google Clever Google Google Research 

model 

Google 
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V. CONCLUSION 

This paper described fundamentals of web mining and its 

types. The main function of this paper is to comparison of 

various page rank algorithm such as Page Rank, HITS 

algorithm, Weighted Page Rank, Weighted Page Content 

Rank Algorithm, Distance Rank, Topic sensitive page 

rank algorithms. The input/output parameters used in 

Page Rank are Back link, Hits uses Content, Back link, 

Forward Link, Weighted Page-Rank uses Content, Back 

link, Forward Link, Weighted page Content Rank uses 

Content, Back link, Forward Link, Distance Uses Inbound 

Link and Topic Sensitive Page Rank Uses Content, Back 

link, Forward Link. This paper describes the various page 

rank algorithm input/output parameters, importance, 

limitations and search engine. The future work of this 

paper will be any one algorithm handle the problem and 

produce the solution. 
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