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     Abstract- Available information is expanding day by day and this availability makes access and proper organization to the archives 

critical for efficient use of information. People generally rely on information retrieval (IR) system to get the desired result. In such a 

case, it is the duty of the service provider to provide relevant, proper and quality information to the user against the query submitted to 

the IR System. With time, many old techniques have been modified, and many new techniques are developing to do effective retrieval 

over large collections. This paper is concerned with the analysis and comparison of various available page ranking algorithms based 

on the various parameters to find out their advantages and limitations in ranking the pages. This paper proposed a new page ranking 

system that will combine the old tf/idf weight and a new document-context-weight to find the rank of the documents.  
 

    Index Terms- Information Retrieval System, Page Ranking, Context Based Ranking. 
 

I. INTRODUCTION 

 Information retrieval systems are defined as some collection of components and processes which takes input in the form of a query 

from the user to the system, then compares it with the information which has been collected by the system, and then produce an 

output, which is some set of texts or information objects considered to be related to the query. It is the activity of obtaining the 

information resources which are relevant to an information need (query) from a collection of information resources. Data structure 

used by an IR system is Inverted index which is an index of {term, doc IDs} entries. 
 

IR system consists of three main components : firstly the user in the system; then the knowledge resource on which the user has an 

access and with which he/she interacts; and, a person(s) and/or device(s) that supports and mediates the interaction of the user with the 

knowledge resource (the intermediary).  
 
In an IR System the processes which are to be considered as important are: 

 

Representation of the user’s information problem which is in the form of texts in the knowledge resource: e.g. indexing; 

Comparison of representation of texts and information problem: e.g. retrieval techniques; 

Interaction between the user and an intermediary: e.g. human-computer interaction or reference interview; and, sometimes, 

Judgment of appropriateness of the text to information problem submitted by the user: e.g. relevance judgments; and 

Modification of the representation of an information problem: e.g. query reformulation or relevance feedback. 

 

 

II. EXISTING WORK AND LITERATURE SURVEY  

Page Ranking 

 

Ranking is a process of arranging the resulted documents in the order of their relevancy. An information retrieval process begins when 

the user enters a query into a system. Queries can be defined as formal statements of information needs, for example the search strings 

in web search engines. In information retrieval not only a single object uniquely identifies a query in the collection, rather, several 

objects may match the query, but, with different degrees of relevancy. Most of the IR systems compute a numeric score for each 

object in the database to determine how well each of them matches the query, and then it rank the objects according to this calculated 

value. After ranking, objects having top ranks are shown to the user. The user can then iterate the process by refining the query, if 

required. 

Use of ranking : 

 

1. To improve search quality. 

2. To do effective retrieval over large collections.  
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3. Granting relevant,efficient, fast and quality information against the user query. 

 

RELATED WORK 

 

In this paper, a review of previous work on ranking is given. In the field of ranking, many algorithms and techniques have already 

been proposed but they all seem to be less efficient in efficiently granting the rank. The various algorithms are defined below. 

. 

Page Rank Algorithm 

 

Page Rank Algorithm [11] is one of the most common ranking algorithms. It is a link analysis algorithm which provides a way of 

measuring the importance of pages. Its working is based on the number and quality of links to a page to make a rough estimate of the 

importance of the page. It is based on the assumption that more important pages are will receive more links from other pages. The 

numerical weight that it assigns to any given element E is referred to as the Page Rank of E and is denoted by PR (E). 

 

HITS Algorithm 

 

Hyperlink-Induced Topic Search[12] (HITS; also known as hubs and authorities) is a link analysis algorithm that rates pages. In links 

and out links of the web pages are processed to rank them. A good hub represents a page that pointes to many other pages, and a good 

authority represents a page that was linked by many different hubs. The scheme therefore assigns two scores for each page: its 

authority, which estimates the value of the content of the page, and its hub value, which estimates the value of its links to other pages. 

HITS algorithm has the limitation of assigning high rank value to some popular pages that are not highly relevant to the given query. 

 

Weighted Page Rank Algorithm 

 

Weighted Page Rank algorithm (WPR)[1] is an extension to the standard Page Rank algorithm. The importance of both in-links and 

out-links of the pages are taken into account. Rank scores are distributed based on the popularity of the pages .Number of in-links and 

out-links are observed to determine the popularity of a page. This algorithm performs better than the conventional Page Rank 

algorithm in terms of returning a large number of relevant pages to the given query. 

 

Weighted Links Rank Algorithm 

 

Weighted links rank (WLRank) [13] algorithm is a variant of Page Rank algorithm. Different page attributes are considered to give 

more weight to some links, for improving the precision of the answers. Various page attributes which are considered for assigning the 

weight are: tag in which the link is contained, length of the anchor text and relative position in the page. The use of anchor text is the 

best attribute of this algorithm. 

 

Distance Rank Algorithm 

 

It [5] is an intelligent ranking algorithm based on learning. In this algorithm, the distance between pages is calculated. The distance 

can be  defined as the number of ‘‘average clicks’’ between two pages.  It considers distance between pages as a punishment and 

therefore aims at minimizing this distance so that a page with less distance will get a higher rank. The Advantage of this algorithm is 

that it can find pages with high quality and more quickly with the use of distance based solution. Also, the complexity of Distance 

Rank is low. The Limitation of this algorithm is that it requires a large calculation to calculate the distance vector. 

 

Time Rank Algorithm 

 

This algorithm[3] utilizes the time fact or to increase the accuracy of the web page ranking. In this the rank score is improved by using 

the visit time of the page. The visit time of the page is measured after applying original and improved methods of web page rank 

algorithm to know about the degree of importance to the users. Time factor is used in this algorithm to increase the accuracy of the 

page ranking. It isa combination of content and link structure. It provides satisfactory and more relevant results. 

 

Query Dependent Ranking Algorithm 

 

This algorithm [10] is used to point out a large variety of queries. The similarities between the queries are measured. The ranking of 

documents in search is conducted by using different models based on different properties of queries. The ranking model in this 

algorithm is the combination of various models of the similar training queries. 

 

Categorization by context 
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This approach proposes [8] a ranking scheme in which ranking is done on the basis of context of the document rather than on the 

terms basis. Its task is to extract contextual information about documents by analyzing the structure of documents that refer to them. It 

uses context to describe collections. It is used to overcome the disadvantages of term based approach. 

 

III. PROPOSED ARCHITECTURE 

The architecture of the proposed ranking system is given in figure-1. The indexer module creates a context based index. This index is 

used by ranking module to calculate the tf/idf weight and document-context-relation weight of the document. Finally the two weights 

sums up and find the final weight and rank of the document in the result list. 

 

 
 

Figure-1 Architecture to combine tf/idf weight and proposed document-context-relation weight. 

 

Description of various components 

 

Crawler  

 

The job of the crawler is to download and store the web pages in a repository. This repository stores all the documents to be indexed 

and searched for a user query. 

Indexer  
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The job of the indexer is to parse the documents of the page repository and make entry of every token in the index. It also assign 

context to a document. Finding context of a document is not the area of concern of this paper. It is assumed that a component of the 

indexer will do this job. 

 

Weight Calculation and Ranking Module 

 

This module will calculate the tf/idf weight and document-context-relation weight of the document. These two weights will be 

combined to calculate the final rank of the document.  

 

Document-context-relation 

 

This weight will be calculated in the background by the ranking system for every document. This weight will indicate the goodness of 

the document in the given context. If a particular document is good in a context then this weight will be high for that document. 

 

IV. CONCLUSION 

A large number of algorithms are present today which can be used for ranking the pages in Informational Retrieval System. There 

will always be a scope of better ranking of pages as each algorithm has its associated advantages and disadvantages. In this paper a 

new architecture of IR system is proposed. The ranking module in the new proposed architecture will use the old tf/idf weight of the 

terms and also the context based index to find the final rank of the documents for a user query. The index will be a context based 

index that will be created using thesaurus. The design of formula for document-context-relation weight will be done in future.  
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