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CHAPTER -1

INTRODUCTION



1.1 Introduction
Library and Information Science (LIS) is concerneith how different information

resources and information structures (interrelatiaf information resources) are
generated, organized, distributed and utilized ifferént users in different contexts
(Bjorneborn, 2004). Libraries disseminate knowledgel information among users
and are local gateways to national and global kadgeé (National Knowledge
Commission, 2007). The libraries have applied adedntechnologies, mainly
computer and information and communication techgwldCT). By the application

of ICT, library services become faster and easgssible (Shukla, 2009).

There has been a revolutionary symbiosis betweenpater and communication
technologies over a decade. The invention of thel\ide Web (WWW), a part of
the Internet, the mother of networks has pracycakbbed the information globally
less than one roof. There has been a shift in afieigal approaches from syntactical
to semantic (i.e., from words to concepts). An ewmereasing number of research
institutes, universities and business organizatamescurrently providing information
themselves such as their articles, publicatiormnts, catalogues and other resources
on the Internet in general and the WWW in particulehis is now becoming the
accepted method of disseminating and sharing irdbon resources in hypermedia.
Information Science research has also changed,miith research into how the new
technologies are being used, particularly e-mad #me web. In addition to user
studies there have been attempts to extract news loh information from the Web
(Rao, 2010). Being a global document network ihjtideveloped for scholarly use
and now inhabited by a diversity of users, the webstitutes an obvious research
area for metric studies in the field of InformatiBeience (Berners-Lee & Cailliau,
1990).

1.2 TheWorld Wide Web
The World Wide Web (WWW) was created in 1990 by GEphysicist Tim Berners-

Lee. The WWW, or the Web, is a network of intercected sites and hyperlinks
between them which contains enormous source ofnrdtion. It is a collection of

millions of files stored on thousands of comput@alled Web Servers) all over the
world. These files represent text documents, pesturvideo, sounds, programs,
interactive environments, and any other kind ofoinfation that has ever been

recorded in computer files (Young, 1999).



The terms Internet and World Wide Web are usedréhtangeably without much
distinction. The Internet is a worldwide, publichgcessible series of interconnected
computer networks that transmit data using thedstah Internet Protocol (IP). It
consists of millions of smaller domestic, acadentcisiness, and government
networks, which together carry various informatemmd services, such as electronic
mail, online chat, file transfer and the interlidke@eb pages and other resources of the
WWW. In contrast, the Web is one of the serviceat thun on the Internet
(Wikipedia).

The WWW is a collection of web pages connectedacheother using hyperlinks
(Jalal, 2010). Web page is combined with formattingtructions of Hypertext
Markup Language (HTML) and Extensible Markup LanggigXML) used to write
on the WWW (Jeyshankar, Sujitha & Valarmathi, 200&pse main distinction is to
provide hypertext that will navigate to other wedgps via links (Wikipedia).

1.2.1 Elements of the Web
The following are the hardware, software and prol®that construct the Web.

— Clientsand Servers: A Web Server is a computer connected to the leteimat
runs a program and takes responsibility for stqrietyieving, and distributing some
of the web’s files. A web client or Web browsemisomputer that requests files from
the web. (The word client generally refers to agpam that causes a computer to
request files — a Web browser, for example). Whehemt computer wants access to
one of the files on the Web, the network directs ibquest to the Web server that is
responsible for that file. The server then retreetlee file from its storage media and

sends it to the client computer that requestedatifg, 1999).

— URL and Transfer Protocol: Viewing a web page on the World Wide Web
normally begins either by typing the Uniform Resmutocator (URL) of the page
into a web browser or by following a hyperlink teat page or resource. A uniform
resource locator is also known as web address, gpeaific character string that
constitutes a reference to a resource. In mostow@bsers, the URL of a web page is
displayed on top inside an address bar. An exarmapla typical URL would be
“http://lwww.iitbhu.ac.in/library/”. A URL is techmially a type of Uniform Resource
Identifier (URI), but in many technical documentsdaverbal discussions, URL is
often used as a synonym for URI. (Comer, 1997; Q¥ 0; Wikipedia).



The first part of a URL specifies the transfer pom, the method that a computer
uses to access this file. Most web pages are amtesgh the Hypertext Transfer
Protocol (the language of web communication), whishwhy Web addresses
typically begin with http (or its secure versiottps or shttp). The Hypertext Transfer
Protocol (HTTP) is an application protocol for distited, collaborative, hypermedia
information systems. HTTP resources are identiiad located on the network by
Uniform Resource Identifiers (URIs) or, more speailly, Uniform Resource
Locators (URLS) by using the http or https URI soks.

The next part of the address denotes the host pach@main name of the web server.
The domain name or literal numeric IP address gikiesdestination location for the

URL. The domain google.com, or its numeric IP addré2.14.207.99, is the address
of Google's website. The domain name portion ofRLUs not case sensitive since

DNS ignores case:

http://en.example.org/ and HTTP://EN.EXAMPLE.ORGItlo open the same page
(Comer, 1997; Young, 1999; Wikipedia).

— Hypertext, Hyperlinks and HTML: Tim Berners-Lee, in 1990, developed the
“Hyper Text Transfer Protocol” (HTTP), the “Hyperedt Markup Language”
(HTML), the first web browser, the first HTTP Servand the first web page. On
August 1991, the web was made open for public (Bh@009).

Hypertextis text with hyperlinks. A software system for wiag and creating
hypertext is a hypertext system, and to createpaitipk is to hyperlink (or simply to
link). A user following hyperlinks is said to nawaig or browse the hypertext. The
Web is a growing organism and one of the most itambrcharacteristics of the Web
is that a web page has ability to link to other vpalges through hyperlinks (Noruzi,
2005).

A hyperlink (or link) is a reference to data thia¢ reader can directly follow, or that
is followed automatically. A hyperlink points tovéhole document or to a specific
element within a document. By clicking on the hyioés, users can move from one
web page to another located on different serveakl(J2010). Hyperlinks are often
used to implement reference mechanisms, such dsstald contents, footnotes,
bibliographies, indexes (Wikipedia). Since 1996,pénjinks have been studied



extensively by applying existing bibliometric tedtues to the Web (Ingwersen,
1998). Understanding the hyperlink structure isdlamental to understanding the
Web connectivity structure, because hyperlinks Haeen used in web indexing and
information retrieval, as well as page rankingtiHé Web were a car, hyperlinks
would be the engine, because without them, we ategoing anywhere (Noruzi,
2005). The research field of webometrics tries rieate new knowledge from this
hidden information embedded in the hyperlink suteton the Web and to understand
what kinds of real world phenomena and relatiorshipmay represent (Holmberg,
2009).

Hypertext Markup Language (HTML) is the main markapguage for creating web
pages and other information that can be displayedweb browsett is the universal
language of the wellHTML is written in the form of HTML elements consigy of
tags enclosed in angle brackets (like <html>), inithe web page contertiRIs and
hyperlinks in Hypertext Markup Language (HTML) dowents form webs of inter-
linked hypertext documentsThe purpose of a web browser is to read HTML
documents and compose them into visible or audildb pages. The browser does
not display the HTML tags, but uses the tags terpret the content of the page.
HTML elements form the building blocks of all wetes. HTML allows images and
objects to be embedded and can be used to crdam@dtive forms (Nair, 2002;
Noruzi, 2005; Young, 1999).

— Web Pages and Web Sites. A Web page is an HTML document that is stored on a
web server and that has a URL to that it can besserl via the Web.

A Web site is a collection of web pages belongingat particular person or
organization. Typically, the URLs of these pagesrala common prefix, which is the
address of theome pagef the site. The home page is the front door ofsite and

is set up to help viewers find whatever is of iagtrto them on that site. The URL of
the home page also serves as the URL of the WebTdie content of Web pages is a
visible kind of information, but the Web also cantinformation of a more hidden
kind, like the connections that hyperlinks creagéneen different Web sites and what

those connections and hyperlink networks repredéming, 1999; Nair, 2002).

— Web Browser: In the 1990s, using a browser to view web pagestanadove

from one web page to another through hyperlinksecéanbe known as ‘browsing,’



‘web surfing,” or ‘navigating the web’ A web browsis a program that a computer
runs to communicate with web servers on the Intemkich enables it to download
and display the web pages. A web browser displaygela page on a monitor or
mobile device. Web browsers coordinate web ressuceatered on the written web
page, such as style sheets, scripts and imagpsesent the web page (Young, 1999;
Wikipedia). A web browser can have a Graphical Ustrface (GUI), like Internet
Explorer, Mozilla Firefox, Chrome and Opera, or dam text-based, like Lynx or
Links. The request of the user extracts the pageeod according to its HTML
instructions onto the users' terminal where infdramacan be made use of (Jalal,
2010).

1.3 Webometrics
Webometrics is defined as “the study of quanti@tspects of the construction and

use of information resources; structures and tdolgres on the web, drawing on
bibliometric and informetric approaches” (Bjornetho& Ingwersen 2004). This
definition covers the quantitative aspects of kbt construction side and usage side

of the web which embraces the core areas of web@m®study which are:

a) Web page content analysis

b) Web link structure analysis (e.g. Hyperlink, Setkland External link)

c) Web usage analysis (e.g. exploiting log files feens searching and browsing
behavior); and

d) Web technology analysis (including search engindopm@ance) (Walia & Kaur,
2008).

Web page content analysis is a kind of subjectyaisbased on the content of the
website. Web link structure study means citatioalysis that provides links to other
web page/sites. Web usage analysis is part of & gemeral user and usage research,
and Web technology analysis refers to informatigsteans evaluation (described in
detail in Chapter 3).

Webometric analysis generally concentrates on tia¢yais of websites mainly in the
performance of the institutions web domains bec#usg are stable and well-defined
institutions on the Web for a long time. Institutad websites are increasingly used for
a wide variety of purposes, such as uploading ttespgectus, library catalogue,

promote achievement of individuals, research groupsw publications, etc.



Therefore, there is a necessity and desire to katmout library websites of Institutes
of Technology. In this context, it is logical to vestigate measures of the
effectiveness of Indian Institutes of Technologydry websites, both to study the
communication activity that they represent and tildouseful evaluation metrics
(Kothainayak & Gopalakrishnan, 2011).

1.4 Websites
“A website is an important medium to convey the,ahucational courses

run, scholarships, infrastructure, facilities andany more information to the
potential students, general public, faculty, prefemsals, organizations etc.”
(Shukla, 2009).

A website is hosted on a computer system known &ebaserver, also called an
HTTP server accessible via a network such as ttexniet or a private local area
network through an Internet address known as addnifresource locator. It is a set
of related web pages served from a single web domall publicly accessible
websites collectively constitute the World Wide Wa&liebsites are written in, or
dynamically converted to, HTML (Hyper Text Marku@hguage) and are accessed
using a software interface classified as a usentag®¥eb pages can be viewed or
otherwise accessed from a range of computer-basgédnéernet-enabled devices of
various sizes, including desktop computers, lapt®i¥As and cell phones (Comer,
1997; Young, 1999; Nair, 2002)

Websites have many functions and can be used iougafashions; a website can be
a personal website, a commercial website, a govemhnwebsite or a nonprofit

organization website and are typically dedicated fmarticular topic or purpose. Any
website can contain a hyperlink to any other webhsso the distinction between

individual sites, as perceived by the user, cablbeed.

The websites collectively constitute the World Wilfeb, in which the people around
the world look for their information regardless tbe time and place (Jeyshankar,
Sujitha & Valarmathi, 2012). An institution, compaar an individual tells us how to

get to their Web site by giving us the addresshefrthome page. From the home
page, we can get to all the other pages on thei(Rbsa, 2005).



For example, the Web site for Indian Institute @cfinology, Delhi (IITD) has the
home page address of http://www.iitd.ac.in (The Bgage address actually includes
a specific file name likendex.htmlbut in some cases, when a standard default name
is set up, users don't have to enter the file naiftee home page address leads to
thousands of pages (but a Web site can also be jigst pages). Sincgte implies a
geographic place, a Web site can be confused witNeh server. A server is a
computer that holds the files for one or more sitewvery large Web site may be
spread over a number of servers in different ggagcalocations. A synonym and
less frequently used term for Web site is “Web @neg.” That term seems to better
express the idea that a site is not tied to spe@®ographic location, but is
“somewhere in cyberspace.” However, “Web site” seem be used much more
frequently (Comer, 1997; Young, 1999; Kumar, BaBopalakrishnan & Rao, 2010;
Wikipedia).

Websites comes under two categories namely: SAiosite and Dynamic Website.
(a) Static Website: A static website is one that has web pages stonetthe
server in the format that is sent to a client webiser. It is primarily coded
in Hypertext Markup Language (HTML)This type of website usually
displays the same information to all visitors. Atst website will generally
provide consistent, standard information for areesed period of time (Goel,
2010; Wikipedia).

(b) Dynamic Website: A dynamic website is one that changes or customizes
itself frequently and automatically, based on dertariteria. Dynamic
websites can have two types of dynamic activityd€and Content. Dynamic
code is invisible or behind the scenes and dynamntent is visible or fully
displayed (Young, 1999; Comer, 1997; Wikipedia).

Since the evolution of WWW, academic and reseanshitutes have web spaces to
disseminate knowledge and information globally (8au2009) and almost all these
institutes have websites for themselves as welfoagheir libraries (Jeyshankar,
Sujitha & Valarmathi, 2012). Through the WWW, diéat library services are being
provided. Library Websites are one source of sheting the knowledge generated
by the academic institutions (Jalal, 2010). Thesadamic institutions library

websites are mostly used and visited from diffedéstiplines especially people who



are engaged in research activities. Therefore,vibb is measured to check the
effectiveness of various services provided ovéEitukla, 2009) which is an area of

the webometric study.

The Indian Institutes of Technology (lITs) are aogy of autonomous public
engineering institutes of India. The lITs are gowel by the Institutes of Technology
Act, 1961 and Institutes of Technology (Amendmeut,/2012) which has declared
them as “Institutions of national importance”, alags down their powers, duties,
framework for governance etc. All the [ITs havedities for the use of their students.
The electronic libraries allow students to accaes$ire journals and periodicals. The
lITs have taken an initiative along with Ministry Buman Resource Development
(MHRD) to provide free online videos of actual l&&ts of different disciplines under
National Program on Technology Enhanced LearninBTBL). This initiative is
undertaken to make quality education accessiblealtostudents (Wikipedia).
Therefore in order to disseminate quality inforrmatamong the IITs, library websites
play an important role. The present study has lmeedlucted so that the problems
related to these library websites and improvemémtbe made can be recognized

easily through webometric studies.

1.5 M easurement of the Web
In order to measure the web various studies haea benducted. The most popular

types of measurement of web is search engine peafoce, recall and precision of
search engines, search engine’s query analysisxiimgl of search engine’s databases,
behavior of search engines, website usage analysissite content analysis, URL
analysis, depth of the web, qualitative analysisveb documents etc. Search engines
can be used as an important tool for measuringviéte in the field of webometrics.
Besides this, search engines are normally usedf@snation retrieval tool for variety
of purposes (Shukla, 2009).

1.5.1 Search Engines
According to Alan Poulter, “A www search enginedsfined as retrieval service,

consisting of a database(s) describing mainly nessuavailable on the www, search
software and a user interface also available viaviviKannan & Abilash, 2011).
Search engines are mechanisms that aid user tchsisa entire Internet for relevant

information. A Web search engine employs a seagent (also called a spider) that



goes out and looks for information on Web pagescwis indexed and stored in a
huge database (Young, 1999). They use the autopratioess to update, modify and
maintain the references to web sites and web padesy. provide keyword searching
capability, based on the indexing of text contaimethin a document and deliver a
list of WWW link (URLSs) that contain the key wordhtered in the search statement
(Kannan & Abilash, 2011).

A crawler based search engine is made of threerrpajts: the crawler, the indexer
and the query engine (Brin & Page, 1998). A welwtza (also known as a Web
spider or Web robot) as defined by Kobayashmi amdtedla, is a program or
automated script which browses the World Wide Weha methodological, automated
manner. The process is called web crawling or sipigeMost of the search engines
use web crawler as a means of providing up-to-data. Web crawlers are mainly
used to create a copy of all the visited pagedafi@r processing by a search engine
that will index the downloaded pages to provide fesarches (Hatua, 2011). The
indexer is to extract words from the pages forwdrtie it by crawlers, and to turn
each document into a list of words. This list ofrd®is then inverted into ‘inverted
index’ or ‘inverted file’, and it facilitates theavk of the query engines. The search
engines may also decide to save other informatimuiadocuments such as metadata
describing their contents, URLs of page linkingtlhis page. The query engine is
responsible for receiving request and providingwaans to the users. The query
engines consult the inverted file and the datalodsalditional information to match
the query. The capability to handle various advdnterhniques such as phrase
search, time specific search etc. of various seargines allow it to display more

results.

According to Oppenheim, et.al. (2000), search ewjimre divided into four
categories: robot (tool that automatically collemtsl indexes documents, e.g. Google,
Altavista), directories (that rely mainly on humianidentify and categorise resources,
e.g. Yahoo), meta-search engines (that does natl andividual site rather collect
results of various search engines and display tlegmMetacrawler, Vivisimo) and
software tools (software for searching the Web ihatstalled in the user's computer,
e.g. Copernic). Geography- specified and subjeetifpd search tools (e.g. SOSIG,
BUBUL, Infolibrarian etc.) are also included (Mukfe, 2011).

10



1.5.2 Application of Search Enginein Webometric Research
In the present study, search engine have beenfaseteasuring the web. The main

areas of application of search engine in webometgearch are described below:

= URL Analysis. URL analysis is the study of analyzing the stnoetand
properties of URLs embedded in interlinks web pggesincoming links or outgoing
links) between one website/domain to another wefakimain or in any single
website. Thus we can understand that URL analgdise study of characteristic and
behavior of web page address of websites. The Ufllyais includes study of top
level domains (TLD), country code TLDs (ccTLD), geic TLDs (gTLD)
sites/domains, sub-sites / sub-domains, file tyjfegeb pages, structure of URLSs etc.
(Shukla, 2009). At present, most of the search reamgi(e.g. Altavista, Google,
AlltheWeb etc.) provide some in-built command (lipkge address) to extract inlink
towards a particular Web page but not the wholeb\Wke. Some of the search
engines (Microsoft based MSN), however claim theayt have a different string
command to excavate total inlinked page of wholeb¥ite (linkdomain:web
address). But the results obtained from these mmeisised with caution because no
search engine is able to fetch all pages of the areb most of the search engines

display duplicate results to attract user towangsr tcoverage (Mukherjee, 2011).

= Link Analysis. The web consists of number of pages interconnected
with hyperlinks. These hyperlinks are inserted footnavigational purposes, but to
point pages with similar and relevant contents.sEheyperlinks are usually known as
“outlink’ of the hypertext document. The total number gbdrgext documents in any
website / domain can be measured by using inbedt tommand (site: website
address) in search engines. Using this command alith some advanced command
one can extract the total page, file format etthefwhole site. They add structure to
the collection and it is important to explore thayw these links are employed for
characterization of the Web. There are various ilhlbext commands available by
which one can measure the total number web pagesalflinks outlink, inlinks etc.
(Shukla, 2009; Mukherjee, 2011). This measuremelushthe search engines to rank
the pages.

*Web Impact Factor (WIF): WIF is the quantitative indicator for

calculating webometric activities. Ingwersen (199&veloped the idea of Web
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Impact Factor (WIF) based on Journal Impact Fagté). Web Impact Factor is the
measurement of average link frequencies and isdbase hyperlinks and their
citations. According to Shukla (2009),
“Web impact factor (WIF) is the number of outsid® wages linking to a
website which is divided by the number of web pag#sat very website at a
time”
This means, the numerator is the number of linkepagade to a website and the
denominator is a measure of the size of that vealysite. This very idea was adopted
from the journal impact factor (JIF), originallygmosedby Eugene Garfield in 1972.
The WIF is extemporaneous result of search engidatibase at a specific time
(Shukla, 2009). It provides gquantitative tools fanking, evaluating, categorizing,

and comparing websites, top-level domains and suhaghs (Walia & Kaur, 2008).

There are three types of links i.e., inlinks, oW, and self-links. Links coming into a
site from another site islinks (also known adacklinkg, links outgoing from a site
to another site isutlinks and links coming from the same sites@f-links Outlinks
are used to pointing external sources and arekalgawn as Outbound links. Treelf-
links are made for navigational purposes only. More thekBnks (also known as
Inbound links) to a website reveals the impacthef website in that field (Shukla &
Tripathi, 2009).

The Web Impact Factor (WIF) is of three types:
a) Overall WIF: It is calculated by the total number of combinimgnks
pages andelf-linkspages
b) Inlinks (Revised) WIF: It is calculated by the total number wilinks
pages coming from outside; and
c) Sdf-link WIF: It is calculated by the total number sélf-linkspages of
the website. (Shukla, 2009).

Calculation of Web Impact Factor (WIF)
The web impact factor (WIF) can be calculated hypgishe following formula given

by Ingwersen (1998) where:
A= total links to a website (all inlinks and selft pages)
B= inlinks to the website (subset of A)

C= self-links within the same website

12



D= total number of web pages present in the welbsitetime.

A. Calculation for Overall WIF:

A = total links to a website (all inlinks and sétik pages)

D = total number of web pages present in the weladia time
Overall WIF=A/D

B. Calculation for Inlink (Revised) WIF:

B = inlinks to the website

D = total number of web pages present in the weladia time

Revised WIF=B/D

C. Calculation for Sdf-link WIF:
C = self-links within the same website

D = total number of web pages present in the weladia time

Self-link WIF=C/D

= Web Citation Analysis. Formerly, Web link analysis is used to be
assumed as successor of citation analysis. But, lidtes being observed that a web
page can be linked (inlinks) from different website different web contents. Inlinks
may come from journal articles, conference papesearch reports etc. (Mukherjee,
2011). The citation analysis is the measuremensatfolarly communication of
documents and web citation analysis is the measnmeof scholarly communication
of documents on the web parlance. The term webiantalescribes the number of
web links that any online article or online jourres received during a given time.
Search engines Google, Yahoo!, AltaVista, and AWreb etc. are used in the web
link analysis. However, Google Scholar is used iraetion of web citation from
scholarly resources. As mentioned in Google Sclol&upport for Scholarly
Publishers website “Google and Google Scholar hawested the worldwide visibility
and accessibility of content. Working with publisheof scholarly information to

13



index peer reviewed papers, theses, preprints;aaistand technical reports from all
disciplines of research and make them searchabléawygle and Google Scholar.”
(Mukherjee, 2007; Shukla, 2009).

= Web Content Analysis. Content analysis is considered as a scholarly
methodology in the humanities by which texts aradid as to authorship,
authenticity, and their meaning. Content analy$iweb documents is known as web
content analysis which is now prevalent in the areaveb to check the authenticity
and quality of information available over the Imet. Recall and precision efficiency

of search engines is also one aspect of web coatatysis (Shukla, 2009).

1.6 Significance of the Study
There are number of webometric studies which haenlronducted in library and

information science perspective in India and inwuweld. In the case of IITs library
websites, few webometric studies have been conduSig the study is an attempt to
fill up the gap. Therefore, the study is an attemapinvestigate the effectiveness of
library websites in comprehensive manner by anafyzhe URL analysis, backlink
counts, calculating Web Impact Factor (WIF), linltgern and search engine’s
performance. Thus, present study will help to shbe current status of library
websites by webometric analysis. URL analysis amagklnk counts will help
librarians and webmasters to improve upon themampwebsite’s URL structure and
web significance among all lITs library websitegl _pattern among library websites
will help to understand the significance of theommfiation as well as usefulness of the
web page. Search engine’s performance will helpuriderstand the reliability of
search engine in terms of webometric studies i a@dslITs library websites. The
comparative ranking may help librarians and weberasb improve upon the library

web interface.

1.7 Scope of the Study
The present study is confined to library websiteéndian Institutes of Technology

(IITs). lITs are the apex educational institutidas imparting education and research
in engineering. Presently there are sixteen (I ith the country which are governed
by The Institutes of Technology Act, 1961 and Thestitute of Technology
(Amendment Act of 2012). In this act IITs are deethas “Institutions of national
importance” (MHRD). The lists of sixteen (16) Indifnstitutes of Technology (lITs)

14



and their year of establishment are given in tHevieng Table 1.1 and the coded

form along with each institute’s website are giweffable 1.2.

Table1.1: List of Indian Institutes of Technology (11 Ts) with Establishment Y ear

Sl. No. Name of | nstitutes Year of
Establishment
1. Indian Institute of Technology Kharagpur 1951
2 Indian Institute of Technology Bombay 1958
3 Indian Institute of Technology Madras 1959
4 Indian Institute of Technology Kanpur 1959
5 Indian Institute of Technology Delhi 1961 (BY6
6 Indian Institute of Technology Guwahati 1994
7 Indian Institute of Technology Roorkee 1847020
8 Indian Institute of Technology Ropar 2008
9 Indian Institute of Technology Bhubaneswar 2008
10 Indian Institute of Technology Hyderabad 2008
11 Indian Institute of Technology Gandhinagar 2008
12 Indian Institute of Technology Patna 2008
13 Indian Institute of Technology Jodhpur 2008
14 Indian Institute of Technology Mandi 2009
15 Indian Institute of Technology Indore 2009
16 Indian Institute of Technology (BHU) Varanasi 916 (2011)*

SourceSujithai, M & Jeyshankar, R., 2013

UAlready established institutes were given the stafulT in the year mentioned
within the parenthesis.

Table1.2: List of [ITs(in alphabetical order) Websites

Sl. No. Indian Institutes of (Code Name) Website Address
Technology

1. [IT (BHU) Varanasi [ITBHU www.itbhu.ac.in

2. [IT Bhubaneswar ITBBS www.iitbbs.ac.in

3. IIT Bombay ITB www.iitb.ac.in

4. [IT Delhi [ITD www.iitd.ac.in

5. IIT Gandhinagar [ITGN www.iitgn.ac.in

6. [IT Guwahati TG www.iitg.ac.in

7. IIT Hyderabad [ITH www.iith.ac.in

8. [IT Indore [Tl wwwe.iiti.ac.in

9. IIT Kanpur IITK www.iitk.ac.in

10. [IT Kharagpur ITKGP www.iitkgp.ac.in

11. [IT Madras ™ www.iitm.ac.in

12. [IT Mandi IITMANDI www.iitmandi.ac.in

13. [IT Patha TP WWW.iitp.ac.in

14. [IT Jodhpur TJ WWW.iitj.ac.in
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15. IIT Roorkee IITR www.iitr.ac.in
16. IIT Ropar IITRPR WWW.iitrpr.ac.in

1.8 Statement of the Problem
Library websites disseminate knowledge and infoiomaamong users and attract

potential users by showing richness of collectiesdurces, variety of services and
number of facilities etc. in their study, teachemgd research. The library websites of
Indian Institutes of Technology provide informatifam the students, faculty, research
scholars etc. While some of them are found to foncand update properly, others
are not which can cause serious problems for teesusf their websites. Therefore,
the study may help users and librarians to undmisthe current position of IITs
libraries of India.

Webometrics is a quantitative study of web-relgtednomena. There are number of
researches conducted based on webometric dataanamemic arena. From the LIS
perspective, there have been few researches sbased on webometric analysis of
websites of Library and Information Science deparita (Thomas & Willet, 2000)
and Library Associations of India (Walia & Kaur,G&). There is still lack of research
in webometric analysis of library websites of Indilstitutes of Technology (lITs).
From the LIS perspective, it would thus be intengstto investigate webometric
analysis of Indian Institutes of Technology libravyebsites. Further students,
faculties, institutions and public in general amgerested in comparison of academic
and research institutions. So, rankings of them actually reflect the status and
standing of such organization. Now all the IITs édkieir websites for libraries. So
there is need to investigate as to how the websitdbese IITs libraries are being
used in order to disseminate information to thegra. The present work is concerned
with the evaluation of IITs library websites based Web Impact Factor (WIF)
analysis.

1.9 Objectives of the Study
The objectives of the present study are to:

e Study the URL analysis of lITs library websites.

» Calculate the web impact factor (WIF) of librarybgées of 1ITs and rank them
as per the WIF.

* Find out the link pattern amongst the library wédssof [ITs.
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» Evaluate the search engine’s performance for webanstudies.

1.10 M ethodology
The present study is designed to calculate the Whplact Factor of the IITs library

websites and evaluate the performance of searcheerigr webometric studies.
Therefore, the survey and observation methods skameh are being found

appropriate and have been utilized for conductirgpresent study.

1.10.1 Selection of the Indian Institutes of Technology Library Websites
Indian Institutes of Technology (IITs) are the apeducational organizations for

imparting education and research in engineering dedared adnstitutions of
National Importance Libraries are one of the important component ofy a
educational institution which plays a very vitalleoin study and research of
individuals. Therefore, library websites of thesstitutions of National Importance
have been purposively selected as sample for wetberseudy. All of the 1ITs library
have website through which they are disseminatingwkedge and information to

their users.

The web addresses of the IITs library are givetihéfollowing Table 1.3

Table1.3: List of [ITs(coded form)and their library websites

SN [Ts Library Website/ URL
1. [ITBHU http://www.iitbhu.ac.in/library/
2. ITBBS http://www.iitbbs.ac.in/Library.php
3. lITB http://www.library.iitb.ac.in/
4, ITD http://library.iitd.ac.in/
5. ITGN http://lwww.iitgn.ac.in/library.htm
6. TG http://lwww.iitg.ernet.in/rs/lib/public_html/idex.html
7. ITH http://library.iith.ac.in/
8. [ITI http://www.iiti.ac.in/Library/about_central_brary.html
9. TK http://library.iitk.ac.in/
10. ITKGP http://www.library.iitkgp.ernet.in/
11. [IT™M http://www.iitm.ac.in/library
12. ITMANDI | http://www.iitmandi.ac.infacademics/lib/
13. TP http://www.iitp.ac.in/index.php/services-and-
amenities/central-library/about-iitp-library.html
14. TJ http://www.iitj.ac.in/library/
15. IITR http://mgcl.iitr.ac.in/
16. ITRPR http://www.iitrpr.ac.in/library
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1.10.2 Data Collection Method
The survey and observation methods of data cadledre applied for collecting the

library websites of 1ITs. The following steps ary followed:

Step 1. Collection of Library Websites/ URL s
The URLs of libraries of 1ITs have been collected \isiting their library

websites. The [ITs which do not have separate simgtb page for library
have been excluded from the study. The websiteRISUof libraries which

are not easily extractable are also excluded florstudy.

Step 2: Retrieving of Data
All the URLs/websites of library are tested througbmmand line textual

gueries like link, linkdomain, site etc. inside tpesferred search engine’s

database i.e. Google.

1.10.3 Data Collection Tools
In webometric studies, different types of dataexdibn tools are being utilized. These

tools are software programmes, search enginesyeotiols, personal web crawlers
etc. In the present study, search engine Googlead for webometric data collection

and analysis.

1.10.4 Time Duration of Data Collection
The data has been collected in three (3) roundspayap of 15 days between each

round. The months September and October have bkesem for the purpose
randomly. The data has been collected without amdftime frame and without any
discrimination of morning, evening and night. Tretadcollection hours and minutes
(in Indian Standard Time) has been recorded whillecting from the search engine.

1.10.5 Data Collection & Analysis Techniques
By the use of preferred search engine, the follgweearch expressions are used for

data collection. The search expressions are:

» Site/Domain Coverage: This feature shows how many web pages search
engine has indexed with a single domain name. kamele: how many

web pages does Google index from thesitev.iitbhu.ac.in/library/

Search Engine Query Example

Google site: site:www.iitbhu.ac.in/library/
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* Sub-site/Sub-domain Coverage: This feature shows how many web
pages search engine has indexed for multiple suiaae within a single

domain name.

Search Engine Query Example

Google site: site:iitbhu.ac.in/library/

* Linksto single URL/web page: This feature shows how many web pages
are linked with the URL.

Search Engine Query Example
Google link: link:http:Avv.iitbhu.ac.in/library/

* Linksto aDomain: This feature shows how many links are pointing to

website.
Search Engine Query Example
Google linkdomain: linkdomain:www.iitblac.in/library/

For analyzing the Web Impact Factor, formula gisnIingwersen (1998) is used
which is shown in 1.5.2 of this chapter. The dabsamed is being tabulated and

ranked according to their effectiveness by theaisgatistical package.
1.11 Chapterization

The study is presented in following chapters:

Chapter 1 — deals with the introduction regardimg WWW, webometrics, websites
and the research design which covers the scopejfisgnce, statement of the

problem and research methodology adopted for tidgyst

Chapter 2 — deals with the review of related swidielevant in the field of

webometrics.

Chapter 3 — deals with the concepts of webomeimigghich the relationship between
Bibliometrics, Scientometrics, Informetrics, Webdres and Cybermetrics is

illustrated through diagrams as well as the teamsqused for webometric studies.
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Chapter 4 — presents the analysis of data andnfiysdof the study through tables and

diagrams with suitable interpretation.

Chapter 5 — deals with the conclusion of the wisblely and suggestions for library

websites to improve them for future.
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2.1 Introduction
Review of literature helps in identifying substasti theoretical, methodological,

conceptual issues and addressing them appropriatellye context of the present
study. Hence, in this chapter, studies which amglavie have been reviewed which
would facilitate the identification of the gaps,ahy, in the earlier works and the

present study may help to fill them.

2.2. Webometrics and its development
Turnbull, D. (1996). Bibliometrics and the World Wide WeBechnical Report FIS-

12-19-1996-1). Faculty of Information Studies, Usrisity of Toronto.

The study explained bibliometrics as a standarchatedf information
analysis and discussed its application to measunfggmation on the World Wide
Web. It highlights that there is a need to appbotty from other disciplines (such as
Information Studies) to develop new methods, modelechniques and metaphors to
examine the emerging complex network as informatinrihe Web increases toward
different measurements. The study shows the retevari using the operational
methods of bibliometrics to produce quantitativetladand analysis to improve

information systems use

Bjorneborn, L., & Ingwersen, P. (2001). Perspectives of Webometrics.
Scientometricsb0(1), 65-82.

The study describes areas of webometric reseaiath ddmonstrate
interesting progress and space for developmeiitadtbeen discussed that there are
major areas which have not been employed for cdimtpgvebometric studies. The
problems with measuring Web Impact Factors areudsed. The study concludes by
giving an outline of new directions of webometritr performing knowledge
discovery and issue tracking on the Web, partlyetam bibliometric methodologies

used in bibliographic and citation databases.

Bjorneborn, L., & Ingwersen, P. (2004). Toward a basic framework for
Webometrics. Journal of the American Society for Information édce and
Technology55(14), 1216-1227.

The study defined Webometrics within the framewofknformetrics
and Bibliometrics, as belonging to Library and mh@tion Science, and as associated

with Cybermetrics as a generic subfield. The redeas developed a consistent and
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detailed link typology and terminology; and madelear distinction among different
Web node levels when using the proposed concefraralework. A novel diagram
notation to investigate link structures betweenWeb nodes in webometric analyses
have been proposed by the researchers. The sttdd shat citation analysis and link

analysis are not analogous to each other.

Thelwall, M., Vaughan, L., & Bjorneborn, L. (2006). WebometricsAnnual Review
of Information Science and Technolpg¥(1), 81-135.

The study concentrates on link analysis and alsersoother aspects
of webometrics, including Web log file analysis.eT$tudy is divided into four parts;
basic concepts and methods; scholarly communicationthe Web; general and
commercial Web use; and topological modeling anaimgi of the Web. The first part
of the study is concerned with basic concepts aethous of data collection and
processing in Webometric studies. The second paliplarly communication on the
Web, is concerned with using link analysis to idgnpatterns in academic or
scholarly Web spaces. The third part reviews linlalgsis studies that have used
techniques similar to those applied to academic \8feres. The fourth part covers
mathematical approaches to modeling the growthhef\Web or its internal link
structure, mostly the product of computer scienuoe statistical physics research. It
concludes with detailed interpretations of smallHdolinking phenomena, an

information science contribution to topological nebdg of the Web.

Thelwall, M. (2007). Bibliometrics to Webometricslournal of InformationScience
34(4), 1-18.

The study reviews the distance that bibliometrias kravelled since
1958 by comparing early bibliometrics with currgmtactice, and by giving an
overview of a range of recent developments, sughatent analysis, national research
evaluation exercises, new visualization techniquesy applications, new online
citation indexes, and developments related to themtion of digital libraries.
Webometrics, a modern, fast-growing offshoot oflibibetrics is reviewed in detail.
Finally, future prospects are discussed with regerdboth bibliometrics and

webometrics.
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Goswami, P., Sharma, U., & Shukla, A. K. (2008).The Webometrics.6th
International CALIBER-2008University of Allahabad, Allahabad, Februa2$-29 &
March 1, 2008656-660.

This study focuses on the concept of webomeamekits development.
The relationship between the five metrics i.e, Bibletrics, Informetrics,
Scientometrics, Cybermetrics and Webometrics han bdiscussed in detail. A
comparative study between Bibliometrics and Webaogehas been highlighted also.
It has been concluded that on the basis of oritj@,bibliometrics is the base of all
other metrics. But every type of metrics is havemme unique features, which

differentiate between all of them.

Thelwall, M. (2010). Webometrics: emergent or doomedfbrmation ResearchAn
International Electronic Journatl(4), colis713.

The study reveals how most published Webometricareh is
relatively theoretical and, as a new research fisd@ms unlikely to survive unless it
is useful in some way. The study uses citation y@ml and a survey of
webometricians to assess the extent to which wetrm®ehas found applications
outside of its parent discipline. The results ssggleat there has been a turn towards
applied webometrics with several externally-finahcstudies being contracted.
Moreover, there is a significant amount of citatioh Webometric research by
disciplines outside information science, includoggnputing, communication science

and health; and concludes that there is still gegto be made.

Mukherjee, B. (2011). Bibliometrics to Webometrics: the changing context
guantitative researchASLIC Bulletin 56(2), 97-110.

The study focuses on the concept of bibliometricd ather related
terms. The study divided the era of quantitativeeagch in two paradigm i.e, pre
World Wide Web and post World Wide Web. Under prerl Wide Web era the
concept and development of terms Librametry, Bihkdrics, Scientometrics and
Informetrics and in post World Wide Web era the capts of Webometrics and
Cybermetrics have been discussed. The relationshipe termsWebometricsand
Cybermetrics has been diagrammatically presented. The varioomaths of

Webometric research and tools used for webometgsearches have also been
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discussed. It has been concluded that webometeage lestablished an important

independent domain in quantitative research.

2.3. Webometric Analysis
Thomas, O., & Willet, P. (2000). Webometric analysis of departments of

librarianship and information sciencdournal of Information Scienc®6(6), 421-
428.

This paper describes a webometric analysis of thkades (or
‘citations’) to websites associated with departraentit librarianship and information
science (LIS). Some of the observed citation cowamgear counter-intuitive, and
there is only a very limited correlation with pesaluations of research performance,
with many of the citations being from pages tha far removed in subject matter
from LIS. It has been concluded that citation date not well suited to the
guantitative evaluation of the research statusi8fdepartments, and that departments
can best boost their Web visibility by hosting ageva range of types of material as

possible.

Chu, H., He, S., & Thelwall, M. (2002).Library and Information Science schools in
Canada and USA: a webometric perspectiaairnal of Education for Library and
InformationScience43(2), 110-125.

The in-links to 53 American Library Association (A). accredited
library and information science (LIS) schools' wiedsshave been analyzed. The sites
that generated the majority of in-links for the ld&hools are in the .org, .edu, or .net
domain. Such citations are also content-based g@®sep to the directory-type
references from sites in the .com domain. Linkgh® outside world from the 53
schools, to a certain extent, reveal their conmiggtwith other sites on the Web.
Based on co-link data, the structure underlying 8% LIS schools have been
described. It has been suggested that webomeseareh must be conducted with
caution because both the data source (i.e., weddbdata) and data collection
instrument (e.g., web search engines) have obwlefisiencies.

Nwagwu, W. E., & Agarin, O. (2008). Nigerian university websites: a webometric
analysisWebology5(4), Article 62.
Using the AltaVista search engine, data on webslinlas collected

randomly from 1000 selected web pages of 30 Nigetniversities to study the
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pattern and frequency autlinks and inlinks. The websites have a total of 44,567
links, representing an average of 45 links per p&jethese, 81.2 % wenalinks
from Nigerian university websites to other websitghkile 18.8% wereutlinksfrom
other websites to Nigerian university websites. fits¢ generation universities have a
higher percentage of links by target web pages6{6).than the others, which
returned below 50% of the web pages as target pddesweb pages of Nigerian
universities did not target other Nigerian universieb pages. Also, the websites
seem to link more with non-academic websites théh wacademic websites. The
result shows that that there exists a general éwgt of utilization of the Web for

sharing and disseminating of information producgdtgerian universities.

Walia, P. K., & Kaur, P. (2008). Webometric analysis of Library Associations’
websites of IndialASLIC Bulletin 53(3), 131-143.

This paper examines the websites of selected Ljbressociation
Websites of India and is confined to websites awdd on the public domain, on the
WWW. The study includes analysis of hyperlinks aradculation of Web Impact
Factor (WIF) for these websites. Google, Yahooa¥Xista, AllTheWeb, etc have
been used for data collection. The finding shovets LA and SIS-India is found to
have the maximum Web Impact Factor while KLA showee least impact on the

web.

Shukla, A., & Tripathi, A. (2009). Webometric analysis of institutes of national
importance in IndialASLIC Bulletin 54(3), 165-180.
The study reports the present scenario backlinks structure of

Institutes of National Importance of India by examg the extent of the backlinks
given by different domains to these Institutes.cBetage of Deep Link Ratio, pattern
of page pointing and link type relationship is alswamined in the study. Data is
collected using software programme called ‘backkmialyzer’. Institutes of National
Importance are also ranked on two different baSesn the study it has been clear
that Indian Institutional websites attract moredns from commercial web domains

than educational or any other Web domains.

Jeyshankar, R., & Babu, B. R. (2009)Websites of universities in Tamil Nadu: a
webometric studyAnnals of Library and Information Studjés6(1), 69-79.
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The authors took a webometric study of 47 univiessitvebsites under
which 27 were Government Universities and 18 wareake Universities in Tamil
Nadu. The study calculates and analyses the nuofbeeb pages, link pages, self-
link pages and external link pages of the univiesitvebsites. The Simple Web
Impact Factor (WIF), self link WIF and external WdFe being calculated and ranked
according to the WIF. Alta Vista search engine sedifor collection of data. The
results of the study shows that though the linkesagre very small in number some
universities have higher number of web pages aribites fall behind in their simple,

self link and external link web impact factor.

Babu, B. R., Jeyshankar, R., & Rao, P. N. (2010Websites of central universities
in India: a webometric analysiDESIDOC Journal of Library &Information
Technology30(4), 33- 43.

This study examines 40 central universities website India.
Investigates domain systems of the websites, aealffee number of web pages and
link pages and calculates the simple web impadbfaself link web impact factor,
external link web impact factor and revised webaetdactor for Central Universities
in India and ranks the websites as per the WIFldb develops a novel network
diagram showing link structures between web nodewebometric analysis. This
study warns against taking the analogy betweetiaitanalysis and link analysis too

far.

Thanuskodi, S. (2011)Webometric analysis of private engineering collegbsites
in Tamil Nadu.J Communication2(2), 73-81.

The study calculated and compared the number ofpagles, inlinks,
and WIF of private engineering colleges in TamildNalt covers active exclusive
websites, compared and then ranked these uniesrsitcording to Webometric
indicators. AltaVista is used for data collectidme findings showed that, in general,
the private engineering colleges in Tamil Nadu mixdl have much impact on the web
and were not known at the International level, entdoy the Webometric indicators

law.

Islam, A., & Alam, S. (2011). Webometric study of private universities in

BangladeshMalaysian Journal of Library & Information Sciences(2), 115-126.
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The study examines 44 private university websieBangladesh. The
number of web pages and link pages, the overall \gtact Factor (WIF) and
Absolute Web Impact Factor (WIF) are being ideatlfiand calculated. In a cross-
sectional study, all the websites were analyzedcamdpared using AltaVista search
engine. The study revealed that some private usities in Bangladesh have higher
number of web pages but their link pages are vergilsn number, thus the websites
fall behind in their Overall WIF, self link, exteahlinks and Absolute WIF. It is
found that these universities did not have muchaichfactor on the web and were not

known internationally.

Islam, A. (2011).Webometrics study of universities in Bangladestnals of Library
and Information Studie$8(2), 307-318.

This paper examines all the university website8amgladesh using
Webometrics. The data for the study is obtainedgigiltaVista search engine for
ranking the websites based on Webometric indicaiidre study includes finding the
simple WIF, self link WIF and external WIF of thaiversities in Bangladesh. It is
found that some universities in Bangladesh havédrigiumber of web pages but

their link pages are fewer and websites fall belvnitheir Web Impact Factor.

Vijayakumar, M. (2012). Webometric analysis of university websites in Sainka.
International Journal of Information Disseminatiand Technology2(3), 155-159.
This study investigates the impact of 19 Sri Lankaiversities. Inlink
and self-link WIFs for all websites were based olta¥ista. It is found that the
universities of Sri Lanka are possessing variedaosnfor their home pages namely

.ac.net and .lk but most of them (89.47%) prdierdub level domain like .ac.

Pechnikov, A. A., & Nwohiri, A. M. (2012). Webometric analysis of Nigerian
university websites.Webology9(1), Article 96.

The investigation conducted reveals a weak comgcin the set of
official websites of Nigerian universities. Howeyethe connectivity becomes
stronger when all the university websites are takaio account. It increases
significantly with the addition of the only foundely communicator to the university
websites under National Universities Commissionclvhapproves the establishment

of higher educational institutions in Nigeria andl academic programmes run by
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them. It has been suggested that all universitiesild switch to the use of .edu.ng as

their top-level domains.

Thanuskodi, S. (2012).A webometric analysis of selected institutes ofioret
importance websites in Indimternational Journal of Library Sciencé(1), 13-18.

The study focuses on the webpage content analysi) cselected
institutes of national importance libraries in kadit is found that general information
about homepage features are more in Indian Inssitof Technology and least in
Indian Statistical Institute and Indian InstituteSzience. The websites are up to date
only in few institutes remaining websites do notntiens time or date in the
homepage.

Aguillo, 1. F. (2012). Is Google Scholar useful for bibliometrics? a welktio
analysis Scientometric91, 343-351.

This study identifies the usefulness of Googlédkar database for
bibliometric analysis, and especially research watadn. Instead of names of authors
or institutions, a webometric analysis of academab domains is performed. The
bibliographic records for 225 top level web domaf&D), 19,240 university and
6,380 research centers institutional web domaine baen collected from the Google
Scholar database. About 63.8% of the records attion generic domains like .com
or .org, confirming that most of the Scholar dadene from large commercial or non-
profit sources. One-third of the other items (10686t the global) are hosted by the
10,442 universities, while 3,901 research centersumt for an additional 7.9% from
the total. The individual analysis show that unsiges from China, Brazil, Spain,
Taiwan and Indonesia are far better ranked tharea®d. In some cases, large
international or national databases, or reposso@ee responsible for the high
numbers found. The study found that Google ScHatks the quality control needed
for its use as a bibliometric tool; the larger aage it provides consists in some cases

of items not comparable with those provided by oHimilar databases.

Jeyshankar, R., Sujitha, I. M., & Valarmathi, A. (2012). Web pages of ICMR
institutes websites: a webometric analysiobal Advanced Research Journal of
Library, Information and Archival Studig$(1), 6-18.
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For this study, the ICMR institutes in India haweeh taken and their
link structure has been analyzed. It also conctadran the classification of websites
by webpage size, WAVE Web AIM Accessibility Errovarious search engine
performances, and the difference between pageariaus time intervals and number
of rich files has been calculated. It also presdmd.ink — network diagram of ICMR

institutes using Pajek software.

Sujithai, M., & Jeyshankar, R. (2013. Web page analysis of Indian Institute of
Technologies’ (IITs) websites: a webometric stulihyernational Journal of Digital
Library Services3(1), 55-65.

The study analyzed the web pages of Indian Institd Technology
websites retrieved by commercial search engine. r€helt of the study shows that
among the four web pages (Link Web Page, Self Mfdb Page, External Link Web
Page and Inlink Web Page) of IIT websites, therastdink pages stand-in important
to increase the number of web pages and provides than other link pages.

2.4. Link Analysis
Henzinger, M. (2000). Link analysis in web information retrievaBulletin of the

IEEE Computer Sociefifechnical Committee on Data Engineeri@§3), 1-7.

The analysis of the hyperlink structure of the el led to significant
improvements in web information retrieval. This\gy describes two successful link
analysis algorithms and the state-of-the art of ftelel. The study reveals that the
main use of link analysis is currently in rankingegy results. Other areas where link
analysis has been shown to be useful are crawfimging related pages, computing
web page reputations and geographic scope, predittik usage, finding mirrored
host, categorizing web pages, and computing stsisf web pages and of search
engines. However, it has been concluded that relsesHrthe hyperlink structure of

the web is just at its beginning and a much deepderstanding needs to be gained.

Park, H. W., & Thelwall, M. (2006). Web-science communication in the age of
globalizationNew Media Society(4), 629-650.

This article examines the connectivity structure lioks between
university websites in 25 Asian and European coesitas a case study of an inter-
regional and intra-regional web phenomenon. The fost linked-to universities in

each nation-state were selected and network asatgshniques were used. The
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results suggested that the UK has a high impadherformation of link mediated
academic networks in Asia and Europe. Universitigbsites in Asia are more
heavily connected to European universities thakelinto each other. The overall
findings were indicative of globalization ratherath regionalism, but a better
characterization might be globalization with regibrmbalances and individual high

performing countries.

Xing, Y., & Chu, H. (2006). Hyperlinking to academic websites: salient features
examinedUnspecified. (Unpublished), 1-16. Retrieved frottp://eprints.rclis.org

This paper explores features of inlinks (incomiimgs) as opposed to
that of citations so that better understanding banachieved with regard to the
limitations and implications in using links for dvative webometric research. A total
of 446 randomly selected cases of hyperlinkingGarfedical schools’ websites were
analyzed and then classified into a revised vergibra taxonomy created in a
previous study for identifying linking motivation¥he classification of the linking
data was accomplished within the context of linkamgl linked sites as well as based
on reasons for hyperlinking. This research shoves tmly 5% and 7% of all the
inlinks analyzed were made for reasons relatingeetsvely to teaching/learning and
research whereas 88% of the hyperlinks the tanges seceived were created for
motivations relevant to service and general natirese findings demonstrate that
inlinking is not the same as citing since inlinkhibit features considerably different
from that of citations in several aspects. Inlirducts alone cannot serve as quality
indicators for scholarly and evaluation purposethe® factors (e.g., authors and
intellectual contents of linked entities) have &donsidered in evaluative, link-based

webometric research.

Mandl, Thomas. (2007).The impact of web site structure on link analysigernet
Researchl7(2), 196-206.

This paper analyzes whether the number of linksitpw to a web
page is biased by the structure of web sites. B-a@lesign mining methods, two
collections of web pages are extracted and thénksIcounts are determined by
guerying web search engines. The paper finds Heastructure bias and pages on a

higher hierarchical level are likely to receive mdinks than other pages. The paper
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shows that the structure bias of in-links should demsidered by link analysis

measures used in search engines.

Onyancha, O. B. (2007).A webometric study of selected academic libraries i
Eastern and Southern Africa using link analySisuth African Journal of Libraries
and Information Scienc&3(1), 25-39.

This study sought to audit and maps the selectecersity libraries’
websites of Eastern and Southern Africa in ordemasure the libraries’ web
structures, content, and visibility/presence. Thedys focus areas included the
number of web pages, in-links, out-links, locatiohlibrary links on universities’
websites, and the most popular link(s) targetedthmse universities. The most
popular sites were examined in order to deterntfieeinistitutions/organizations/sites
with which these libraries are linked and/or partrizata was extracted by crawling
the web using SOCSCIBOT and was analyzed usinG@€SCIBOT toolkit, which
consists of Matrix and Pajek tools. The result leé study shows that libraries in
Eastern and Southern Africa are well aware of theelits and opportunities of the
Internet and the WWW. Despite the digital dividedaechnological barriers in the
third world, librarians in the two regions have beslvanced in the construction of
library websites. The ranking of these universiieews that South African university
libraries performed better than Botswana, Kenyazaaia, Uganda and Zimbabwe. It
has been suggested that librarians should becomeimamlved in the construction of
library websites and that libraries need to redulapdate their websites in order to
keep up with the current proliferation of Intermetsed resources increasingly

becoming freely available.

Yang, B., & Qin, J. (2008).Data collection system for link analysiEEEXPLORE:
Third International Conference dnigital Information Management (ICDIM), 2008.
247-252.

The study exploited several possible ways to nieetneeds of link
analysis in Webometrics and developed a prototyynek (Discoverer) that collects
data from both real-time links and searchiresgy The prototype consists of
two parts: a crawling part for collecting IFeeme link data from a given
domain or site and a search engine part Harvesting link data from search

engines by using specific search commands.xeranent has been conducted to
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evaluate the performance of Link Discoverer on kmalysis. The results show that
the Link Discoverer’s functions can well satisfg theeds for link analysis. This study
contributes to data collection methods and selecstvategy in Webometrics and

makes recommendations for improvement.

Yi, K., & Jin, T. (2008). Hyperlink analysis of the visibility of Canadiarftary and
information science school web sit€@mnline Information Reviey82(3), 325-347.

This paper probes into the external visibility bétweb sites of seven
ALA-accredited Canadian Library and Information €&we schools. The number of
inlinks to the schools’ web sites is used as arcatdr of the visibility of all or some
portions of the LIS web sites. Inlinks pointing tiee LIS school web sites were
collected using the AlltheWeb search engine. Fomtent clusters were identified by
which to group the content of all the inlinked L$8hool web pages. These clusters
were LIS, research, home page and resources. Thewisible cluster was the LIS
cluster and the least visible was the researcheslutn the study, the ranking of

visible clusters, topics and web pages from thew#® sites were also identified.

Jeyshankar, R.(2011).Link analysis and Web Impact Factor of Indian Nadilsed
Banks. International Journal of Information Disseminatiaand Technology1(3),
171-179.

The study has been demonstrated that several mersiche metric of
web can produce results that correlate with theiouar WIFs ratings of 27
nationalized banks websites in India showing ttaspite being a measure of a purely
Internet phenomenon, the results are susceptidevtaer interpretation. This study
shows topology frame work / link network of ReseBank of India and linking the

different nodes of nationalized banks websitesidid.

Thelwall, M. (2011). A comparison of link and URL citation countindslib
Proceedings63(4), 419-425.

This paper compares link counts with URL citatamunts in order to
assess whether the latter could be a replacemenhdoformer if the major search
engines withdraw their advanced hyperlink searciiifies. The study covers 15 case
studies and the results show a high degree of latime between the two but with

URL citations being much less numerous, at leassid® academic world and
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business. Significant differences between resaligcate that the difference between

link counts and URL citation counts will vary bewvewebometric studies.

2.5 Web Impact Factor:
Ingwersen, P. (1998).The calculation of Web Impact Factordournal of

Documentation54(2), 236-243.

This case study reports the investigations into fimsibility and
reliability of calculating impact factors for wehtes, called Web Impact Factors
(WIF). The study analyses a selection of sevenIsamal medium scale national and
four large web domains as well as six institutionadb sites taken from the web
during a month. The data isolation and calculatr@thods are described. The results
demonstrate that Web-IF’s are calculable with ldghfidence for national and sector
domains whilst institutional Web-IF’'s should be sgarhed with caution. The data
isolation method makes use of sets of invertedldgically identical Boolean set
operations and their mean values in order to gémdhe impact factors associated
with internal- (self-) link web pages and extertiak web pages. Their logical sum is
assumed to constitute the workable frequency of padpes linking up to the web
location in question. The logical operations areessary to overcome the variations
in retrieval outcome produced by the AltaVista shangine.

Smith, A. G. (1999).The impact of web sites: a comparison between Alastia and
Latin America.Paper presented dNFO'99, Congreso Internacional de Informacjon
Havana, 4-80ctober 1999

The study uses the concept of Web Impact Factaredmparing a
sample of educational and research institutionédustralia, New Zealand, Central
America, the Caribbean, and South America. Ovettadl, web sites for Australasian
institutions have a higher external WIF than thebwsites for Latin American
institutions. While specific features of sites caifect the institution’s Web Impact
Factor, there is a small correlation between tlop@rtion of English language pages
at an institution’s site and the institution’s WIFhis indicates that for linguistic
reasons, Latin American sites may not receive ttenton that they deserve from the
World Wide Internet. This raises the possibilitatinformation may be ignored due
to cultural, linguistic and geographic barriers @nid should be taken into account in

the development of the global Internet.
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Thelwall, M. (2001). Results from a Web Impact Factor crawldournal of
Documentation57(2), 17#191.

In this paper, a specially made web crawler desigpecifically for
the calculation of reliable WIFs is presented. Térewler has been used to calculate
WIFs for a number of UK universities, and the réeswf these calculations are
discussed. The principal findings are that withtaier restrictions, WIFs can be
calculated reliably, but do not correlate with gitee research rankings due to the
variety of material hosted on university serverdhia@jes to the calculations to
improve the fit of the results to research rankiags proposed, but there are still
inherent problems undermining the reliability oktlalculation. It concludes that
these problems still apply if the WIF scores aketaon their own as indicator of the
general impact of any area of the Internet, buhwire would not apply to online

journals.

Thelwall, M. (2002). A comparison of sources of links for academic Weipdct
Factor calculationslournal of Documentatiqrb8(1), 68-78.

This paper addresses which is the best domaindonting backlinks
WIFs for British Universities calculated from dife:nt source domains are compared,
primarily the .edu, .ac.uk and .uk domains, andetiige Web. The results shows that
all four areas produce WIFs strongly with reseamtngs, but that none produced
incontestably superior figures. It was also fouhdttthe WIF was less able to
differentiate in more homogeneous subsets of usities, although positive results
are still possible

Li, X. (2003). A review of the development and application of theb Impact
Factor.Online Information Reviey27(6), 407-417.

This paper reviews how link based metric has beewmeldped,
enhanced and applied. Not only has the metricfitselergone improvement but also
the relevant data collection techniques have bedrareced. WIFs have also been
validated by significant correlations with tradied research measures. Bibliometric
techniques have been further applied to the Web @atterns that might have
otherwise been ignored have been found from hygexliThis paper concludes that
there are still problems with data reliability atfie interpretation of results that
provide a significant challenge for future researsh
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Noruzi, A. (2005).Web Impact Factors for Iranian universitiggéebology2(1).

In this study, the author investigates the web hgactors (WIFs)
among the Iranian universities. Alta Vista seansiree is used for collection of data.
The WIFs for Iranian universities were calculatgddividing link page counts by the
number of pages found in AltaVista for each uniitgrat a given point in time. These
WIFs were then compared, to study the impact, WNisipand influence of Iranian
university websites. Overall, Iranian university bvsites have a low inlink WIF.
While specific features of sites may affect anitoson’s WIF, there is a significant
correlation between the proportion of English-laaggl pages at an institution’s site
and the institution’s backlink counts. This indesthat for linguistic reasons, Iranian
(Persian-language) websites may not attract tleatadh they deserve from the World
Wide Web. This raises the possibility that the mfation may be ignored due to
linguistic and geographic barriers, and this sholbdd taken into account in the

development of the global web.

Noruzi, A. (2006).The web impact factors: a critical revieWhe Electronic Library
24(4), 490-500.

This paper reviews how the WIF has been developddagplied. The
WIF's advantages and disadvantages, data collegtiobhlems, and validity and
reliability of WIF results have been discussedds been suggested that Web Impact
Factors can be calculated as a way of comparingatinactiveness of web sites or
domains on the Web. It is concluded that, while YN& is arguably useful for
guantitative intra-country comparison, applicatiogyond this (i.e., to inter-country

assessment) has little value.

Boell, S. K., Wilson, C. S., & Cole, F. T. H. (2008Usage of different web impact
factors for ranking Australian Universitie€ollnet Journal of Scientometrics and
Information Managemen®(2), 5770.

This study describes how search engines can bgloged for
automated, efficient data gathering for Webomedtiaies using well defined query
specific URLs in search engines (predictable URLlis)hen compares the usage of
staff-related Web Impact Factors to Web Impact éractor a ranking of Australian
universities, showing that rankings based on st&dfited WIFs correlate much better
with an established ranking from the Melbourneitasd than commonly used WIFs.
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It also compares WIF data for Australian Univeesitprovided by Smith (2002) for a
longitudinal comparison of the WIF of Australian idersities over the last decade. It
shows that size-dependent WIF values declined fastrAustralian universities over
the last ten years, while staff dependent WIFs sh@woving trend

Asadi, M., & Shekofteh, M. (2009).The relationship between the research activity of
Iranian medical universities and their web impaattdr. Electronic Library 27(6),
1026-1043.

The study examines the relationship between relsearm Iranian
medical universities and their Web Impact Factdre Rltavista search engine was
used for determining the number of pages, in-liakd self-links of 42 web sites of
Iranian medical universities. Tehran, Iran and Gil@edical universities had the first
to third grade in the number of web sites’ pagesrnikan, Kermanshah, Fasa and
Qom had the highest grades of WIF in each groupo Athe WIF of university web
sites was counted and shows that Hormozgan, SHethan and Tehran had the

highest grade in each group.

Jalal, S. K., Biswas, S. C., & Mukhopadhyay, P. (2®). Web Impact Factor and
link analysis of selected Indian universitiednnals of Library and Information
Studies57(1), 109-121.

The study explores the effectiveness of web imfmatbrs (WIFs) for
Indian universities’ websites. The study also aiméind out the link patterns among
the selected universities. The data have beenctetleusing AltaVista and Google
search engines. Personal web crawler i.e. SocSmhated to generate link data in
order to develop/form micro-link topology underdyuThe findings show that all the
NITs are closely related in the topology framewevkereas nodes are not linked

significantly for the case of state universitiesl @entral universities.

Jati, H. (2011). Web Impact Factor: a webometric approach for Indme
universities.International Conference on Informatics for Devetamt(ICID, 2008)
C1, 74-77.

This study explores the web impact factors faloimesian universities.
Counts of links to the web sites of Indonesian arsities were calculated from the
output of Yahoo search engine. The WIFs for Ind@mesniversities were calculated

by dividing link page counts by the number of padesnd in Yahoo for each
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university at a given point in time. These WIFsnfrthe approach is then compared,
to study the impact, visibility, rich content amdluence of Indonesian university web
sites. The study concluded that Universitas Srimijdnad the highest universities
number of webpages ranked in with respect to nurobeeb pages. Universitas Bina
Nusantara had the highest impact on web with farentbe number of inlinks as
compared to the number of web pages on its webditezersitas Muhammadiyah
Malaang was ranked on the top for presence offilie from the contribution of .doc
and .pdf file type.

Kumar, S.S., & Rabindra, M. (2012).Web Impact Factor and webometric study of
National Institute of Technology (NITs) of IndiRearl: A Journal of Library and
Information Sciences(1), 47-55.

The paper attempts to study websites of Nationatitine of
Technology of India using web impact factors. Aiséa search engine was used for
collecting the required data. The simple web impgactor, self link web impact
factor, external web impact factor and revised wepact factor of the NITs under
the scope of study have been calculated. The stualy made during August—
September 2010. The study revealed that some NdUe higher number of web
pages but their link pages are very small in nusilaad websites fall behind in their
simple, self link and external link web impact factThis paper covers only 21 NITs
out of 30 due to the absence of their official wiehsThe websites of any institutions
are regarded as the prime gateway of informatitve. Japer gives a clear insight into
the websites of Indian NITs and their impact fagtdtr can be useful for evaluation of

the websites of other institutions.

Maharana, R. K., Panda, K.C., & Sahoo, J. (2012)/Veb Impact Factor (WIF) and
link analysis of Indian Institute of Technologid§T'§): a webometric studyLibrary
Philosophy and Practice (e-journalj89, 1-11.

This paper examines and explores the web impad¢brfabrough a
webometric study of the present 16 Indian Instgudé Technology (IIT) of India.
Identifies the domain systems of the websites;yaeal the number of web pages and
link pages, and calculates the simple web impatbfa WIF), self link web impact
factor and external web impact factor of all thE. IAIso reflects that some 1ITs have
higher number of web pages, but correspondingly tink pages are very small in
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number and websites fall behind in their simpldf ek and external link web

impact factor.

Arif, A., & Ismail, N. A. (2013). Web Impact Factor for Malaysian public
universities.International Journal of Future Computer and Comimcation, 2(3),
151-154.

This paper evaluates public universities in Msaiaybased on the
webometric perspective. Web Impact Factor evalodti@s been carried out by using
Majestic SEO and Google Search engine. It is failwadl Universiti Malaysia Sabah
have the highest Average WIF followed by Univerdialaysia Kelantan and in the
third place is Universiti Pertahanan Nasional Maiay

Rassi, M., Jalali, D. A., Mousavizadeh, Z., Abbasghi, N., & Haghighian, R. A.
(2013). Assessment of visibility and Web Impact Factor (YV&éfF Food Science &
Technology Institutes websites based on webometoades.Iranian Journal of
Nutrition Sciences & Food Technolqg¥5), 449-459.

The purpose of this study is link analysis of f@mtence & technology
institutes websites based on webometrics scalgsrdpose a pattern website for
National Nutrition & Food Technology Research Ingg in Iran. Visibility, Web
Impact Factor (WIF), self link, and total link ofelsites of the food science &
technology institutes via webometrics have beemistlin the research. Cluster
analysis and Multi- dimensional scales studied rtf@n clusters and drawing two-
dimensional map of website based on co-links. $esviprovided by the websites
have been investigated through their inlinks ansibility to identify the most
effective elements of Food Research Institutesan.|The statistical population is 63
active websites searched and downloaded by Goeglels engine in the period of
one month. The data were collected using webonsefaomula via Yahoo search
engine & Yahoo Explorer during December 2010 touday 2011. The results
indicated that the FOI website has the highest anfsctor among the sites research
sample with WIF of 72, while the NIFA received thghest number of inlinks
having the highest visibility. The Cluster analysesults of the website showed that
websites had collaborated in five major clustershie Web environment but seven
website have remained independent. Multi- dimeradianalysis map also confirmed
the existence of five categories. This study shoted there has been a relation
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between inlinks with types of presented serviced @re content of websites. To
conclude an appropriate model has been presentedhéo website of National

Nutrition & Food Technology Research Institute.
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WEBOMETRIC CONCEPTS
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3.1 Introduction
Library and Information managers have adopted abauraf quantitative methods in

recent years in order to evaluate library resouesek services more objectively and
effectively. Several new terms have appeared fantjtative studies in Library and
Information Science which includes metric studisese metric studies are known as
Bibliometrics in 1960’s, Scientometrics in 1970sdalnformetrics in the midst of
1980’s. And now with advent of information techrgyathe concept of Webometrics
and Cybermetrics emerged during the 1990’s. Thss awv emerged as a research
front in its own right in Library and Informationcnce (Sangam, 2008). The metric
studies are used for measuring scholarly commuaitaidentify research trends and
growth of knowledge; identify users of different bgects; estimate
comprehensiveness of secondary periodicals; farepast, present and future
publishing trends; identify authorship and its ttefn documents on various subjects;
predict productivity of publishers or individual thors etc. (Jeyshankar & Babu,
2009).

The research field of webometrics has its rootgomary and information science and
in particularly in Scientometrics and BibliometricBecause of this heritage, its
research methods are very similar to bibliometrathods but applied on the World
Wide Web to extract and analyze information frone thyperlink structure and
content on the Web. The original idea of webomstu@s that hyperlinks between
Web sites may be a valuable source of informatiom, similar way that citations are
a valuable source of information about use andoMitsi of scientific articles and
about the connections between different authorsdifierent articles. Both links on
the Web and citations in scientific articles aredisn a similar way: to reference
something, some other source of information andbee of this similarity both may
be useful for researching various relationshipsvbeh the researched documents,

authors or organizations (Holmberg, 2009; Friag 020

3.2 Development of Webometrics
Bibliometric tools and techniques have been useordoide an understanding of the

dynamics of disciplines, developing and researaidifug. Bibliometrics has been
defined as research of the quantitative aspecgganfuction, distribution and use of
all saved information (Tague-Sutcliffe, 1992). Bibhetrics has also been described
as the research field that studies scholarly concation, publishing, and the

development of literature (Borgman, 2000). Biblidrios literally means “book
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measurement”, but in fact bibliometrics has beesdus measure different aspects in
all kinds of (usually) written documents. Measurgaantities have usually been
frequencies of different occurrences, like words itext or authors of a collection of
scientific articles. Analogous to this definitiorywebometrics would mean

“measurement of the Web”, which is quite approprig@tolmberg, 2009).

Since 1996, increasing efforts have been madeviestigate the web as a significant
scholarly medium for science and scholarship bylyapg bibliometric techniques.
Terms applied to this new area of study includebaaetrics” (Almind & Ingwersen,
1997). Almind and Ingwersen have defined the disepand gave its name, although
the basic issue was identified by Rodriguez Ganitt997 and was pursued in Spain
by Aguillo in 1998. Larson is also a pioneer witls barly exploratory link structure
analysis and also Rousseau with the first purerimétric analysis of the Web (Walia
& Kaur, 2008). Webometrics is a quantitative studyweb-related phenomena and
webometric studies can be applied to web with cororalesearch engines providing
the raw dataand seems to be widely accepted by the researcimuaity together
with the term Cybermetrics. (Babu, 2010; Frias,®01

Bjorneborn & Ingwersen (2004)efined both terms by limiting the research ardas o
Webometrics and Cybermetrics.Webometrics is defeedthe study of quantitative
aspects of the construction and use of informatiesources; structures and
technologies on the web, drawing on bibliometrid armformetric approaches” while
Cybermetrics does the same but on the whole Intekence, Cybermetrics is more
focused on the study of non web based Internet gghena, e.g. emails, chat,
newsgroup studies, etc (Goswami, Sharma, & Shakidg; Frias, 2010).

In the above definition given by Bjorneborn & Ingwen, the term structure denotes
the features of the website. It means that theimédion that may be provided by the
website, make a well defined flow chart for thaheTsimple mean of structure is

“plan for — process of making”. In other words tleem structure may be defined as
how one page of website is attached with other gagehome page content, link

structure and the like) (Frias, 2010).

The second term ‘use of information resource’ dendhe meaning that how the
particular information resource is being used, owlo search information on the

web. The only method to search information on welvia ‘key word searching’
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through search engines or via ‘specific URL. Wea ¢eve the ‘key words’ (search
terms) from log files whenever we give any ternmséarch, that all are saved in log
files of that particular web server, which are ugmdsearching. These terminologies
(search terms) causes for the websites updation.

As raw material is essential for finished produige that technology is essential to
develop a website. The term technology includegedint types of high level
languages, protocols, browsers, web servers, dgaftvare and many more that are
essential to develop a website. As much the tecigyolill be used, that much the
website will be having features. It means the dqualieb site is the result of good
technology. So it can be said that through webdosestudy, the websites (search
engine or other) can be ranked. It is an imporsndy; to measure the web site,
because via quality/standard web site, the infaonatan be searched and retrieved
quickly (Comer, 1997; Goswami, Sharma, & Shukla@)&0

The last phrase used in the definition is “draworg bibliometric and informetric

approach”. The concept of webometrics is based iblbmetrics, because like the
bibliometrics study, one can measure the differgrantitative aspect of the web in
webometrics study. Secondly it is based on inforimeThe informetric study is such
type of study, which measures the quantitative @spleany type of information and
through webometrics study one can get the infoilmnaéibout web (web site). That is

why the above phrase is used.

Here the term “qualitative aspect” is included le above definition because while
studying /measuring / analyzing the SUIT part obsie(s) one uses to define the
features of website. The SUIT is the acronym ofu@tire, Use of information
resources and Technology (Goswami, Sharma, & ShaRzs).

Webometrics, then, describes counting or measwielg resources in mathematical
value. It defines the extent of web usage for meteaSince the web allows
documents to be linked together, the measuremetitesk links forms the fabric of
webometrics and is defined as web “measured omdises of web characteristics or
presence on the InterngiSamuel, 2008). Therefore webometrics is basedwan
indicators:

« Volume of published materials of institutions/inidiwal on the web, and
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- The visibility and impact of the web pages measigthe citation (site

citations or links they receive)

Webometrics was started by the realization thatwkb is an enormous document
repository with many of these documents being avadeclated. Webometric

research includes link analysis, web citation asialysearch engine evaluation and
purely descriptive studies of the web (as discusseld5.2 in Chapter 1). One of the
most visible outputs of webometrics is the rankafigvorld universities based upon

their web sites and online impact.

3.2.1 Relationship between Bibliometrics, Scientortriics, Informetrics,
Webometrics and Cybermetrics

Figure 3.1 The relationship between the LIS fields of infbiblio-/sciento-/cyber-

/webo-/metrics(The sizes of the overlapping ellipses are madeséixe of clarity

only)

infarmetrics

bibliometrics
scientometrics

cfpa_r metrics
webometrics

i

SourceWalia & Kaur (2008)

Before defining the relationship, it is essenteatescribe in all the terms briefly. The

terms are described here as follows:

=>» Bibliometrics: The term ‘bibliometrics’ was coined by British Scist Alan
Pritchard in 1969. It can be defined as the apfinaof mathematics and statistical
methods to books and other media of communicatitchard, 1969). Bibliometric
include studies of the growth of the literaturesome subject, how much literature is

contributed by various individuals, groups, or arigations or countries; how much
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exists in various languages; how the literaturesome subject becomes out of date
(studies of obsolescence). Another important bibétric study includes what sources
author cite, citation studies and geographicalrithistion of documents. (Sangam,
2008; Rao, 2010). The bibliometric studies or rede&s conducted by applying three

laws which are:

(a) Lotka’s Law: Productivity of authors in termistientific papers.
(b) Bradford’s Law: Scattering of articles overfdient journals.

(c) Zipf's Law: Frequency of occurrence of worddemt.

=>» Scientometrics: The term Scientometrics originated as a Russiam fer the
application of quantitative methods to the historgcience. The term was introduced
and came into prominence with founding of the j@aiimamed ‘Scientometrics’ by T.
Braun in 1977. Tague-Sutcliffe (1992), defines Bwenetrics as “the study of the
guantitative aspects of science as a disciplineconomic activity”. It is also used as
a generic term for a system of knowledge, which eandurs to science and
technology studies. Thus, Scientometrics is a @lattie sociology of science and has
application to science policy making. It involveadies in History of Science, growth
of science and scientific institutions, behaviotisoence and scientists and science

policy and decision- making (Sangam, 2008).

=>» Informetrics: The term ‘informetrics’ was first proposed by Ottiacke of West

Germany in 1979. An FID Committee with broadly defi objectives in the
provision of research and technical data subselyugawe this name. Tague-Sutcliffe
(1992), defines informetrics as “the study of themgitative aspects of information in
any form, not just records or bibliographies, amd any social group not just
scientists”. Brookes (1991), characterised inforiogtas a “generic term that
embraces both bibliometrics and Scientometrics”.he Tmajor study areas in
informetrics include citation studies where impgaattor, h-index and co-citation are
also used. Three laws which are Lotka’s Inverseasgjdaw, Zipf's law of word

occurrence and Bradford’'s law of Scattering aredule research in the area of
informetrics (Walia & Kaur, 2008; Sangam, 2008).

= Webometrics: As described in 3.1 and 3.2 in this Chapter, tlseaech field of

webometrics encompasses the nature and propeiftidse oWorld Wide Web by
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applying modern informetric methodologies. The tevebometrics is a coinage from
two modern English words, “web” and “metric”. Then web is a short of World
Wide Web. The Dictionary of Sciendefined web as: “a hypermedia system... that
allows users to view and retrieve information frtadocuments” containing links’. On
other hand, metrics has to do with counting or mesasent. Webster's
Comprehensive Dictionary of English Language defimetrics as “the mathematical
theory of measurement.” Webometrics is the newiglise that intends to apply
Bibliometrics, Scientometrics, Informetrics and Ewimetric techniques to the process
of scientific communication, which takes place oetn order to know and describe

them from a quantitative point of view.

= Cybermetrics: Cybermetrics is one of the recently emerging fietdghe line of
metric studies. It is mainly concerned with the pomer-science-based approach.
Cybermetrics is proposed as a generic term for they of the quantitative aspects
of the construction and use of information resosir&ructures and technologies on
the whole Internet drawing on bibliometric and mf@tric approaches” (Bjérneborn
& Ingwersen 2004)Cybermetrics thus encompasses statistical studiesoussion
groups, mailing lists, and other computer-mediatechmunication on the Internet
including the www. Besides covering all computerdiaéed communication using
Internet applications, this definition of cybermedralso covers quantitative measures
of the Internet backbone technology, topology aaffit. The breadth of coverage of
cybermetrics implies large overlaps with prolifangt computer-science-based
approaches in analyses of web contents, link strest and web usage and web
technologies(Thelwall, Vaughan, & Bjérneborn 2005; Sangam, 20H@Imberg,
2009).

From Figure 3.1 the relationship between InfornesirBibliometrics, Scientometrics,
Cybermetrics and Webometrics are observed andlglshows how Webometrics
associates with Bibliometrics and overlaps Sciertnics to an extent. There are
different conceptions of Informetrics, Bibliomesiand Scientometrics. The circle of
Informetrics covers all other metrics circles besmit is a quantitative aspect of any
type of information. The part, which overlaps th&cle of bibliometrics, of
Scientometrics, shows the politico-economical atspeaf Scientometrics. The
economic aspect of science shows the impact ohtsiiceresearch over the society
(Goswami, Sharma, & Shukla, 2008; Holmberg, 2009).
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Bjorneborn & Ingwersen (2005) have proposed a wuiffdated terminology
distinguishing between studies of the web and studif all Internet applications.
They use ‘webometrics’ for study of web and ‘cybetnits’ for study of Internet
applications. Some part of cybermetrics ellipsedyoutside the bibliometrics. It is
because some activities in cybermetrics normakyrart recorded, but communicated
synchronously as in chat rooms. The circle of Wedbtnics overlaps the circle of
bibliometrics, but within the boundaries of cybetnus. Webometrics circle cannot
overlap the circle of cybermetrics because webpara of cyberspace. But in Figure
3.1 the circle of webometrics ellipse lying outsitthe bibliometrics, because some
aspect of webometrics (link structure, technologied so on), does not include in
bibliometrics or it is beyond the boundaries ofliitmetrics. Webometrics is partially
covered by Scientometrics, as many scholarly diggviin science today are web-
based. As ideas rooted in Bibliometrics, Scientoicetand Informetrics have
contributed to the emergence of webometrics; ideasvebometrics might now
contribute to the development of these embracimiddi (Walia & Kaur, 2008;
Goswami, Sharma & Shukla, 2008).

3.3 Webometrics and its Techniques
Bjorneborn & Ingwersen (2005) definition of webomet covers the quantitative

aspects of both the construction side and usagedithe web which embraces the
four main areas of webometrics research: link stinecanalysis, web page content

analysis, web usage analysis and web technolodysasméBjorneborn, 2004).

3.3.1 Web Link Structure Analysis
Link analysis is the quantitative study of hypekBnbetween webpages. The use of

links in bibliometrics was triggered by Ingwerset998). It has been used
successfully for deciding which web pages to adth&ocollection of documents (i.e.,
which pages t@rawl), and how to order the documents matching a useryq(i.e.,

how torank pages). It has also been used to categorize wetspagfind pages that
are related to given pages, to find duplicated wiéds, and various other problems

related to web information retrieval.

1) This study providesyperlinks between documents and records of user
behaviour. To be precisehypertexts (i.e., collections of documents
connected by hyperlinks).
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i) This study provides counts and analysis of outg links from web pages,

here namedutlinks or external links.

iii) This study provides links to web pages or Bnkoming from the other
websites callednlinks or incoming links. The concept covers all links from
other websites pointing to a certain webpage orsitebAn incoming link is

similar to receiving a citation in a document. Tddmks also known as

backward links.

Iv) Reciprocal Link: If two web pages or two websites have a link pomti
to each other, we define the link as a recipraoél |

The link relations between the web nodes have beenribed in the following Fig.
3.2 below.
Figure 3.2: Basic network terminology

Al

Source Thelwall, M., Vaughan, L. & Bjorneborn, L. (2005)
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The letters may represent different Web node levelsexample, Webpages, Web
directories, Web sites, or top level domains ofntdas or generic sectors. And, the

arrows represent the linking pattern of these naaiesng one another

« B has annlink from A

« B has aroutlinkto C

« B has aselflink

« E and F areeciprocallylinked

« A has aransversal outlinko G: functioning as a shortcut
- Hisreachablefrom A by a directedink path

« | has neither in- nooutlinks; 1 is isolated

« B and E areo-linkingto D; B and E haveo-outlinks

« C and D areo-linkedfrom B; C and D haveo-inlinks

The termsoutlink andinlink are commonly used in Computer Science-based Web
studies. The ternoutlink implies that a directed link and its two adjaceatles are
viewed from the source node providing the link,lagaus with the use of the term
referencein bibliometrics. A corresponding analogy existtvieen the termslink

andcitation, with the target node as the spectator’s viewp@iaimberg, 2009).

On the Webgselflinksare used for a wider range of purposes than galians in
scientific literature. Pagselflinkspoint from one section to another within the same
page. Siteselflinks(also known asnternal linkg are typically navigational pointers
from one page to another within the same site. Mokt on the Web connect web
pages containing cognate topiekwever, some links may break a typical linkage
pattern in a web node neighbourhood and connestindliar topical domains. Such
(loosely definedjransversal linkgunction as cross-topic shortcuts and may affect so
called small-world phenomena on the W@melwall, Vaughan, & Bjérneborn, 2005;
Holmberg, 2009)

The twoco-linkedweb nodes C and D in Figure. 3.2 wab-inlinks from the same
source node are analogous to the bibliometric qunaEco-citation pointed out by
Small (1973). Correspondingly, the two-linkingnodes B and E havingp-outlinks

to the same target node are analogoushiblaographic couplinghas been proposed
by Kessler (1963)Co-linksis proposed as a generic term covering both cosacept
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Co-inlinking is based on co-citation analysis (SmEd73): if a single document cites

two other documents, these documents are likeljjalee similar content, and the

more often they are cited together, the strongersimilarity is assumed to be. Co-

inlinking may reveal something about the externalwon the relationships between

the studied set of Web sites. Co-outlinking is dase bibliographic coupling where

two documents are assumed to be similar if they lwite to a third document
(Kessler, 1963; Holmberg, 2009).

Webometrics is a concept which deals with Web bggeghomena, using methods

originally designed for bibliometric analysis ofiesatific journal article citation

pattern. The hope that web links could be useddwige information similar to that

extracted from journal citations has been a keytofadn stimulating much

Webometric research. The co-citation coupling &slus establish subject similarities

between two documents are also visualized in twb edacuments. These similarities

of citation and links can be visualized in the daling Figure 3.3 (Walia & Kaur,

2008; Mukherjee, 2008).

Figure 3.3 Functional Relational between Citatiod &ink
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Source: Mukherjee, B. (2011)
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Table 3.1: Observation on citation and links

OBSERVATIONS

1. Paper C has 4 references. 1. Web page C has 4 links on it.

2. Paper A has 2 citations. One is citing Paper A has 2 links, one pointe
references and other is cited references. | to it and other emerged from it.

|®X

3. Paper C and G are bibliographically. Paper C and G are linked to
coupled. common page.

Source: Mukherjee, B. (2011)

Citations are recognitions of previous work andytrefer readers to other articles and
other information sources in a similar way that Wieks refer visitors to other Web
pages and Web information sources. The similariiggsveen the use and structure of
citations and Web links gave some scientists tha @f using Web links as sources of
information about Web sites and pages and abohipeiiof them (e.g. Almind &
Ingwersen, 1997; Ingwersen, 1998). Cronin (2001dtevrthat “the Web affords
bibliometricians rich opportunities to apply andaptitheir techniques to new contexts
and content” and according to Bar-llan (2000) thene a lot of valuable and freely
available data hidden in the Web and that the Wabam excellent potential to serve
also as a bibliographic database. In fact, the Wab been used to study scholarly
communication much in the same way that scienlitécature has been used for the
same purpose (Holmberg, 2009).

While links within Web sites are mainly created foavigational purposes, links
between Web sites may be a rich source of infoonatibout the content and use of
the Web sites connected to each other with hypexlihinks between Web sites
indicate that information at one location is atste&nown or valued at another
location, demonstrating some kind of connectiorwieen the sites and their authors.
Links could also mean that the target page is somalseful for the source page of
the link. In a way, a link may therefore tell maigout the source page than the target
page (Walia & Kaur, 2008; Shukla, 2009; Holmbe@02).

3.3.2 Web Page Content Analysis
A number of webometric investigations have focused on web sites but on

academic publications; using the web to count hdéenojournal articles are cited.
Content analyses have shown that links betweereadadvebsites tend to be created
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for scholarly or educational reasons, a partialilanty with citation analysis.
Vaughan and Shaw (2008iscussed online citations which are relativelyiadi for
example appearing in journal contents lists rathan in the reference sections of
academic articles. If this can be automated thenvould give an interesting

alternative to the ISI citation indexes.

1) This study provides hits on the systematic orgation of web based

information sources.

i) To enable the users to reduce their time indheice of right sources.

lii) The study compares the efficiency of searclgiees in retrieving the

required information sources.

iv) The study will be useful for students, researsh scientists who seek
information through www.

v) Simplistic counts and content analysis of welggsaare like traditional

publication analysis.

3.3.3. Web Usage Analysis
It is a new type of statistical analysis of thee®dcie and Technical Information (STI)

in the web context is produced. A web server logais important source for
performing web usage analysis and bibliometricsabse it explicitly records the
browsing behaviour of the site visitors. A set efver sessions is the necessary input
for any Web usage analysis. The data recordedrireistogs reflects the access of a
Web site by multiple users. These log files carstoeed in various formats. The Web
server stores query data. Query data is generatexhline visitors while searching
for records (web pages) relevant to their infororatheeds. There are two web usage
factor i.e., web users’ information retrieval anéMtustomers’ orders. The first is a
web usability factor, and the other is a web custoorder factor. These factors can
be considered for evaluating online informationrsea by the observation of the
information displayed by users, and the documendgered by user customers. A
situation is the number of times an informationrseus used or displayed by online
users. This is a well known situation in informatio retrieval.
The other is the number of times an informationreeus ordered; in this case we are

in face of ecommerce transactions. Web usage asalysgers:

« Log files for users searching
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- Browsing behaviour

- Log analysis for security applications

« Web usage pre-processing

« Novel techniques for discovery and analysis of Wsdge patterns

- Integrating semantics and domain knowledge in sglge mining and
analysis

« Reliability and consistency of Webometrics

« Integration of click stream data with back-end datd related metrics

- Intelligent summarization/explanation of change®eb usage metrics
(Comer, 1997; Goswami, Sharma, & Shukla, 2008)..

3.3.4. Web Technology Analysis — Search Engine Periance
The fourth one is ‘web technology analysis’ (seaertgine performance).

Technology is a term, which denotes the qualityndludes different search engine
performances (Google, Altavista, Yahoo etc.), beeasearch engines are such type
of websites, which incorporates more technology tbther web sites. The result of
search engine comes as the big list of URL’s ofed#int website of a particular
subject. In short it can be said that technologglitis a very broad phenomenon but
as far as webometrics study is concerned, it issorahle and a useful study tool for
web based study. The search engines performaneerdeés following information:

« Measuring the search engines.

« Total number of hits retrieved.

« Number of relevant hits retrieved.

- The content of the page like what is the pagelailiaetc.

« Ranking of search engine (Comer, 1997; Goswamirr&ha& Shukla,
2008).

3.4. Webometric Terminology and Diagrams
3.4.1.Domain name
A domain name is an identification string that def a realm of administrative

autonomy, authority, or control on the Internet.nidan names are used in various
networking contexts and application-specific namergd addressing purposes. In
general, a domain name represents an Internet d®fo{tP?) resource, such as a
personal computer used to access the Internetyarssmputer hosting a web site, or

the web site itself or any other service commumedatia the Internet. Domain names
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are formed by the rules and procedures of the Dor@me System (DNS). Any
name registered in the DNS is a domain name (@6&0; Nair, 2012; Wikipedia).

The Domain Name System (DNS) is a hierarchicalridisted naming system for
computers, services, or any resource connectetetinternet or a private network. It
associates various information with domain namesigaed to each of the
participating entities. Most prominently, it traatds easily memorized domain names
to the numerical IP addresses needed for the parpbsocating computer services
and devices worldwide. An often used analogy tdarghe Domain Name System
is that it serves as the phone book for the Intelyetranslating human-friendly
computer hostnames into IP addresses. For examible, domain name
www.example.com translates to the addresses 13210.4Unlike a phone book, the
DNS can be quickly updated, allowing a servicetaimn on the network to change
without affecting the end users, who continue te tlee same host name (Comer,
1997; Young, 1999).

3.4.1.1.Domain name syntax
A domain name consists of one or more parts, teehliyicalled labels that are

conventionally concatenated, and delimited by daish as example.com.

« The right-most label conveys the top-level dom&or example, the domain

namewww.example.corbelongs to the top-level domaiom

« The hierarchy of domains descends from the rigtihédeft label in the name;
each label to the left specifies a subdivisionsudy domain of the domain to
the right. For example: the lab®tamplespecifies a nodexample.conas a
sub domain of theomdomain, andvwwis a label to create
www.example.com, a sub domain eXfample.comThis tree of labels may
consist of 127 levels. The full domain name may e¥ateed a total length of

253 ASCII characters in its textual representation.

« A hostnameis a domain name that has at least one assodRiteddress. For
example, the domain namesvw.example.corandexample.conare also
hostnames, whereas tbemdomain is not. However, other top-level domains,
particularly country code top-level domains, magtead have an IP address,

and if so, they are also hostnames (Young, 1998jp&filia).
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3.4.1.2. Types of Domain Name
Domain names are organized in subordinate levels-gemains) of the DNS root

domain, which is nameless. The first-level set ofndin names are the top-level
domains (TLDs), including the generic top-level dons (gTLDs) such as the
prominent domains com, info, net and org, and thentry code top-level domains
(ccTLDs). Below these top-level domains in the DN&rarchy are the second-level
and third-level domain names that are typicallyrofoe reservation by end-users who
wish to connect local area networks to the Interoetate other publicly accessible
Internet resources or run web sites. The registratf these domain names is usually
administered by domain name registrars who seit Hevices to the public (OECD,
2006; Comer; 1997; Wikipedia).

1) Top-Level Domain (TLD):
A top-level domain (TLD) is one of the domains &k thighest level in the

hierarchical Domain Name System of the Internee ThD names are installed in the
root zone of the name space. For all domains iretdevels, it is the last part of the
domain name, that is, the last label of a fullyldieal domain name. For example, in
the domain name www.example.com, the TLD is conspRasibility of management
of most TLDs is delegated to specific organizatibgsthe Internet Corporation for
Assigned Names and Numbers (ICANN), which operdtes Internet Assigned

Numbers Authority (IANA), and is in charge of mamting the DNS root zone.

IANA today distinguishes the following groups ofpttevel domains (OECD, 2006;
Comer, 1997):

« Country-Code Top-Level Domains(ccTLD): A country code top-level
domain (ccTLD) is an Internet TLD generally usedeserved for a country, a
sovereign state, or a dependent territory. Twoelettomains established
for countries or territories. With some historieadceptions, the code for any
territory is the same as its two-letter ISO 3168ec¢Comer, 1997).

« Internationalized Country Code Top-Level Domains(IDN ccTLD): The

limited set of ASCIl characters permitted in the ®Nprevented the
representation of names and words of many languaghsir native alphabets
or scripts. To make this possible, ICANN approvéx nternationalizing
Domain Names in Applications (IDNA) system, by whiaser applications,

such as web browsers, mbajmicodestrings into the valid DNS character set

64



usingPunycodeln 2009 ICANN approved the installation of intationalized
domain name country code top-level domains. The H2NLDs are in non-

Latin character sets (e.g., Arabic or Chinese) {j#édia).

« Generic Top-Level Domains(gTLD): TLDs with three or more characters.
The core group of generic TLD consists of tbem info, net, and org
domains. In addition, the domairsz, name,and pro are also considered
generic; however, these are designated as resdiribiecause registrations
within them require proof of eligibility within theguidelines set for each.
Thus, domains edu, gov, int, and mil are now carsid sponsored top-level
domains, much like the many newly created themechailo names (e.g.,
jobs). The entire group of domains that do not hawgeographic or country
designation is still often referred to by the tegeneric TLDs (Comer, 1997;
Young, 1999).

2) Second-level and lower level domains:
Below the TLDs in the domain name hierarchy are dbeond-level domain (SLD)

names. These are the names directly to the leftamfi, .net, and the other TLDs. As

an example, in the domain example.co.uk, co isdoend-level domain.

Next are third-level domains, which are written iediately to the left of a second-
level domain. There can be fourth- and fifth-ledelmains, and so on, with virtually
no limitation. An example of an operational domaame with four levels of domain

labels is www.sos.state.oh.us. The www precediegdibmains is the host name of
the World-Wide Web server. Each label is separhied full stop (dot). ‘sos’ is said

to be a sub-domain of ‘state.oh.us’, and ‘statesu®-domain of ‘oh.us’, etc. In

general, sub domains are domains subordinate togheent domain (Young, 1999;

Wikipedia).

Second-level (or lower-level, depending on theldslaed parent hierarchy) domain
names are often created based on the name of aaognig.g. bbc.co.uk), product or
service (e.g. hotmail.com). Therefore, ftp.ifla.omight be an FTP server,
www.ifla.org would be a World Wide Web server, andlil.ifla.org could be an email
server, each intended to perform only the impliedction. The hierarchical DNS
labels or components of domain names are separatefllly qualified name by the

full stop (.).
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3.4.2 Websites, Subsites & Sub-subsites
Zooming in on a single Web site may reveal sevanblnits in the shape of subsites,

sub-subsites, and so on, as indicated by hieraithiderivative domain names. In
Fig 3.4 subsites and sub-subsites are denoted reesciwith double and triple
borderlines, respectively. Subordinate sublevelsildvdogically be denoted with
additional number of borderlines. For the sake iofpsicity, the diagram does not

reflect actual numbers and sizes of elements.

Figure 3.4: Simplified Web node diagram of a Wdbk sontaining subsites
and sub-subsites (Bjorneborn & Ingwersen, 2005).

. Website

» Subsites

Sub-subsites

Source: Thelwall, M., Vaughan, L. & Bjorneborn,(R005)

Although some Web sites subdivide into derivativendin names, as noted, others
locate the same type of subunits in folder direetor Obviously, such diverse
allocation and naming practices complicate comphtaln webometric studies. In
Figure 3.5 directories, subdirectories, and soapa,denoted by one or more diagonal
lines resembling URL slashes and reflecting the memof directory levels below the
URL root level

Web pages may consist of sub-elements, such asdetibns, and frames. Additional
bands illustrate such page sub-elements as iratgets of the page selflinkand the

page outlinki from the two sibling Web pages in the same dirgctorFigure 3.5a.
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More complex and numerous linkages within a siteswursites can be illustrated by

combinations of elements in Figure 3.5, showingdibetween pages located either at
different directory levels (Figure 3.5a) or in silg) directories at the same level

(Figure 3.5b) in the Web site file hierarchies.

Figure 3.5.: Simplified Web node diagrams of a Vé#&le and a subsite with links
between different directory levels including pageb-elements (Bjorneborn &

Ingwersen, 2005).

3.5a 3.5b

SourceThelwall, M., Vaughan, L. & Bjérneborn, L. (2005)

Naturally, any diagrammatic representation of lesgale hypertext structures will
become too tangled to be of practical use, evem tesbe interpreted in any
guantitative way. However, the proposed Web nodgrdims with their simple and
intuitive geometrical figures are intended to beediso emphasize and illustrate
gualitative differences between investigated Wetbenlevels. Moreover, the diagrams
can illustrate important structural aspects of tédisub-graphs of a given Web space
(Thelwall, Vaughan, & Bjérneborn, 20Q05)

Conclusion
From the above discussions it can be examined anviebometric studies can be

conducted. With the presence of the World Wide Vdédferent studies related to
webometric research can be conducted as descrime dy analyzing the links and
URLs. Webometrics in general, aims at designing @evkloping methodologies to

measure visibility such as Web Impact Factor (WIH)e WIF provides a way to
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evaluate a website’s relative importance especialgn we compare it to others in
the same or a country’s domain. It is computableelation to a national sector and
layer web segments or top level domains. It pravidequantitative indicator of
website’s long term influence; it reflects the @bilof websites and webmasters to

attract users. It may also provide novel insights retrieval process on the web.
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4.1 Introduction
For conducting the present study, the World WidebWeas surfed to gather the

URLs of websites from a total number of sixteen) (Il6s library websites. For this,

search queries were made using the search enginegt€. The data has been

collected in three rounds using the selected seargine for retrievingnlinks,

outlinks and number of web pages of IITs library websites.evaluate the chosen

websites, the methodology used was investigativ@ature. The data have been

tabulated and analyzed based on the objectivdsegiresent study.

4.2 URL Analysisof [ITsLibrary Websites
A uniform resource locator (URL) also known as veeliress is a specific character

string that constitutes a reference to a resodrke.first part of the URL consists of

the transfer protocol, the second specifies theallomames which is followed by

directory and file name. For studying the URLs bé tliTs library websites the

domain names have been taken into account whewdie .1 represents the most

frequently used TLDs by the IITs for their libramgbsite.

Table 4.1: TLDs of IITs Library Websites

Top Level Domain

Generic | Country
NzﬂnTesof Uniform Resour ce L ocator (URL) Ig\l?el %%dpe
Domain | Level
(gTLD) | Domain
(ccTLD)
ITBHU http://www.iitbhu.ac.in/library/ .ac Jan
ITBBS http://www.iitbbs.ac.in/Library.php .ac an
ITB http://www.library.iitb.ac.in/ .ac Jan
lITD http://library.iitd.ac.in/ .ac in
IITGN http://www.iitgn.ac.in/library.htm .ac Jin
TG http://lwww.iitg.ernet.in/rs/lib/public_html/idex.html .ernet in
lITH http://library.iith.ac.in/ .ac in
[Tl http://www.iiti.ac.in/Library/about_central_brary.html| .ac Jin
TK http://library.iitk.ac.in/ .ac Jin
ITKGP http://www.library.iitkgp.ernet.in/ .ernet | in.
[IT™M http://www.iitm.ac.in/library .ac in
ITMANDI | http://www.iitmandi.ac.in/academics/Ilib/ .ac Jin
TP http://www.iitp.ac.in/index.php/services-and- .ac Jin

amenities/central-library/about-iitp-library.html
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TJ http://www.iitj.ac.in/library/ .ac an
lITR http://mgcl.iitr.ac.in/ .ac an
ITRPR http://www.iitrpr.ac.in/library .ac an

From the illustration of Table 4.1, the study rdsehe TLDs of IITs library websites
which are .ac, .ernet, and .in. The TLD .ac.in sediby about 87.5% IITs library
websites whereas only 12.50% have used .ernebm.TLDs are further divided into
generic TLD (gTLD) and country code TLD (ccTLD). &rgTLD .ac stands for
academic domain which is used by 87.50% (14) libsaty websites. The gTLD
.ernet stands for Education and Research Netwouses only by ITKGP & IITG
library websites (i.e. 12.50%). The ccTLD .in staridr the country India has been
used by all of the IITs library websites (i.e. 100%here are 37.5% (6) IITs library
websites having sub-sites (e.g. httgoffary.iitk.ac.in/) whereas 31.25% (5) IITs
library websites are following directory structueg. http://www.iitj.ac.inibrary/)
and remaining 31.25% (5) IITs library websites tokowing the single page link
structure attached with the lITs domain name (e.q.

http://www.iitgn.ac.inlibrary.htm).

4.3 File Formats supported by I TsLibrary Websites
A file format is a standard way wherein informati@ encoded for storage in a

computer file. The format of a file is based on #ra of its name i.e., the letters
following the final period. This portion of the éhame is known as the filename
extension. For example, HTML documents are idexdifboy names that end with
html (or .htm), and GIF images by .gif. Many fomsastill use three-character
extensions even though modern operating systemaggitation programs no longer
have this limitation. Since there is no standasd &f extensions, more than one
format can use the same extension. The followibtetahows the type of file formats
used by IlITs library websites which are used fdrodarly communication on their

websites.
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Table 4.2: Types of File Formats supported by lifsary websites

FORMAT SUPPORTED
s | @ 0 Total Format
Nameof | _ 5 | ¢ |k |4 < Supported
" S | gl |d|x |52 |L s
Ele|la|ln || 6|2 |92
= |=|=|g
ITBHU v x x x x v | v | x x 3
ITBBS v | vV | V| x x | V| x | vV | x 5
ITB v v v x x v v v x 6
ITD v | x x v x vV vV ox 5
TG VI VIV V] x| x| x| x| x 4
ITGN v v VvV x v x v x 6
ITH vV I vV IV IV | x| Vv |V |V |«x 7
ITI v v v v x v v v X 7
IITK VIV x| x| x [ YV x | V| x 4
ITKGP v v ox x x x | v | v | Vv 5
ITM Ve I A x | v | x | vV | x 5
ITMANDI | v | v | X | x | x | vV | x x 3
ITP v x x x x v v v x 4
TJ v v X x v x v v % 5
IITR v v v v v v v v x 8
ITRPR vV I Y Y ox x | v | V|V | x 6
S | S N N

x| O || S| ;LS

Percentage| & | | N | D | b | N | 0O | N | WD

o | o S | N || d|a | 4|9

= o | B ]|lom|d]|l o] ©]| o]l

After analyzing all the web pages (page wise) imside IITs library websites,
document file formats (.html, .pdf, .doc, .ppt) age file formats (.jpg/.jpeg, .png, .gif
etc.), and audio/visual file formats (.wma) haeet used to display the information
about library. From the table 4.2, it has been ébtimat all the 1ITs library websites
are using HTML (100%) followed by PDF (81.25%), M®&rd (56.25%), MS-Excel
(37.5%), and MS-PowerPoint (12.50%) under docunfigmtformats. In image file
formats, JPG/JPEG (81.25%), PNG (62.5%), and GIE2@%) in lITs library
websites. IITKGP is using only audio/visual (.wnfiég format in the library website.
In another way, IITR library website has used maxmfile formats (8) to represent
the information content of library followed by IIFlyderabad and IIT Indore (7), IT
Bombay, IIT Gandhinagar and IIT Ropar (6), IIT Blameswar, IIT Delhi, IIT
Kharagpur, IIT Madras and IIT Jodhpur (5), IT Glad, IIT Kanpur and IIT Patna
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(4). The least file formats were used by IIT BHWdR Mandi (with 3 file formats)

for their library websites.

4.4 Web Impact Factor (WIF) of [ITsLibrary Websites
For calculating the WIF, the links of the IITs l#ry websites were collected using the

command textual queries site:URL and link:URL ie gearch engine “Google”. By
using these textual queries the number of web pagdshumber of links present in
the library websites have been collected. Thersetliaks were analyzed based on the

formula given by Ingwersen (as given in 1.5.2 iraQter 1).

441 WIF & Rankingof I TsLibrary Websitesin First Round
The first round of data was collected ori"September, 2013 between 02.14 p.m. to

03.55 p.m. from the search engine by using comntexidial queries for collecting
the number of web pages, the total links and thekis for the calculation of the WIF
and Revised WIF. Table 4.3 illustrates the WIF idisllibrary websites and their
ranking based on first round Revised WIF data. Wi and RWIF results are

represented upto four digits after decimal poiréach round.

Table 4.3: WIF of lITs Library Websites in First &ud
Name of No. | Total | Inlinks| WIF RWIF Rank

HT of | Links (based
(Coded | Web on
Form) Pages RWIF)
(A) (B) (C) | D=(B/A) | E=(C/A)
[ITBHU 62 6 1 0.0968 0.0161 5

IITBBS Data not collected due to non availability of lityra
website during the period of data collection
ITB 23000 79 11 0.0034| 0.00048 10

[ITD 1820 9 1 0.0049| 0.00054 9
TG 1 5 1 5 1 1
[ITGN 34 0 0 0 0 12
IITH 22 1 1 0.0455 0.0455 3

Tl 42 18 0 0.4286 0 12
[ITK 12100| 5 2 0.0004 0.0002 11
ITKGP 432 11 7 0.0255 0.0167 4
ITM 541 15 5 0.0277 0.0092 6
ITMANDI | 169 2 1 0.0118 0.0059 7
[ITP 1 32 1 32 1 1
[1TJ 61 15 0 0.2459 0 12
lITR 501 5 1 0.0099 0.0019 8
ITRPR 6 4 1 0.6667 0.1667 2

(Data Collection Date & Time: 27/09/2013 betweerl@2.m. — 03.40 p.m.)
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From the Table 4.3, is has been observed that $lmedibrary websites have been
indexed thoroughly in Google’s database whereasdbrs library websites have not
been indexed thoroughly (e.g. ITG, IITP, IITRPR).has been observed that the
libraries those having more number of indexed pageSoogle retrieved very less
number of links andnlinks comparatively. [ITGN has no any links from other
sources. From the Table 4.3, it can be inferenaertfore number of indexed pages in
Google leads to more number iofinks to the websites. 1ITs library websites those
having less number of indexed pages and at leagltesnlink leads to higher WIF
than those having more number of indexed pagesraré than onénlink. On the
basis of Revised WIF (RWIF), it has been found a6 and IITP have highest
RWIF data (i.e. 1) and leads td fank in first round of data. IITRPR, IITH, ITKGP,
and IITBHU have obtained"? 39 4" and %' rank respectively with the RWIF
ranging between 0.1667 to 0.0161 in first roundiafa. ITGN has a number of 34
web pages but the totailinks could not be established which resulted zero RWIF.
Though 1ITI and 1ITJ have a good number of links baroinlinks to their websites
which resulted zero RWIF.

442 WIF & Ranking of 11 TsLibrary Websitesin Second Round
The second round of data was collected of @2tober, 2013 between 12.30 p.m. to

01.05 p.m. Table 4.4 illustrates the WIF of IITbréiry websites and their ranking
based on second round Revised WIF data.

Table 4.4: WIF of lITs Library Websites in Secondurd

Name of No.of | Total | Inlinks | WIF RWIF Rank
HT Pages | Links (based
(Coded on
Form) (A) (B) (© D=(B/A) | E=(C/A) | RWIF)
[ITBHU 62 6 1 0.0968 0.0161 5
Data not collected due to non availability of liyravebsite
ITBBS . . )
during the period of data collection
ITB 20600 78 11 0.0038 0.0005 10
ITD 1380 53 1 0.0384 0.0007 9
TG 1 5 1 5 1 1
[ITGN 33 0 0 0 0 12
[ITH 22 1 1 0.0455 0.0455 3
[Tl 46 18 0 0.3913 0 12
TK 13300 5 3 0.0004 0.0002 11
ITKGP 428 9 6 0.0210 0.0140 6
Im™M 523 72 10 0.1377 0.0191 4
[ITMANDI 161 2 1 0.0124 0.0062 7
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[ITP 1 35 1 35 1 1

TJ 70 16 0 0.2286 0 12

lITR 457 5 1 0.0109 0.0022 8
IITRPR 6 4 1 0.6667 0.1667 2

(Data Collection Date & Time: 12/10/2013 betweer802.m. — 01.32 p.m.)

From the Table 4.4, is has been found that some library websites have been
indexed thoroughly (e.g. IITB, IITD, ITK, ITM) irGoogle’s database whereas some
lITs library websites (e.g. lITG, IITP, IITRPR) hawnot been indexed thoroughly in
Google’s database till second round of data catlacit has been observed again that
the libraries those having more number of indexadeg in Google, retrieved very
less number of links anishlinks comparatively. ITGN has no any links from other
sources. From the Table 4.4, it can be inferenaertfore number of indexed pages in
Google leads to more number wilinks to the websites (in case of IITB, IITM,
ITKGP). lITs library websites those having lessmher of indexed pages and at least
singleinlink leads to higher WIF (e.g. IITG, IITP, ITRPR, lITHhan those having
more number of indexed pages and more thaninlivk. On the basis of Revised
WIF (RWIF), it has been found that again IITG afitPl have highest RWIF data (i.e.
1) and leads to®irank in first round of data. This is due to lessafiinlinks with less
number of indexed web pages. IITRPR, [ITH, ITMdaiiTBHU have obtained",

39 4" and %' rank respectively with the RWIF ranging betweeb667 to 0.0161 in
second round of data. IITGN again has an equivalentber (33) of web pages to the
first round but the totainlinks could not be established which resulted zero RWIF.
Though 1ITI and 1ITJ have a good numberlioks but zeroinlinks to their websites
which resulted zero RWIF. The ranking of 1ITs libravebsites are almost same to

the first round due to similarity in data retriewbdough search engine.

443 WIF & Rankingof I1 TsLibrary Websitesin Third Round
The third round of data was collected or"ZJctober, 2013 between 05.11 p.m. to

05.20 p.m. Table 4.5 illustrates the WIF of IITbréry websites and their ranking
based on third round Revised WIF data.
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Table 4.5: WIF of lITs Library Websites in Third Rad

Name of No.of | Total | Inlinks | WIF RWIF Rank
HT Pages | Links (based on
(Coded RWIF)
Form) (A) (B) (© D=(B/A) | E=(C/A)
[ITBHU 73 6 1 0.0822 0.0137 5
IITBBS Data not collected due to non availability of liravebsite
during the period of data collection
IITB 20400 78 5 0.0038 0.0002 10
ITD 1070 46 1 0.0429 0.0009 9
TG 1 5 1 5 1 1
IITGN 33 0 0 0 0 12
TH 24 1 1 0.0417 0.0417 3
[Tl 51 18 0 0.3529 0 12
HTK 11500 5 2 0.0004 0.0002 11
ITKGP 453 8 4 0.0177 0.0088 6
M 521 89 10 0.1708 0.0192 4
[ITMANDI 161 2 1 0.0124 0.0062 7
TP 1 33 1 33 1 1
TJ 40 14 0 0.35 0 12
IITR 549 5 1 0.0091 0.0018 8
ITRPR 6 4 1 0.6667 0.1667 2

(Data Collection Date & Time: 27/10/2013 betweerD@5.m. — 05.40 p.m.)

From the Table 4.5, is has been found that IITBDIland IITK have been indexed
thoroughly in Google’s database whereas IITG, II'BRd IITRPR have not been
indexed thoroughly in Google’s database till thindnd of data collection. It has been
found again that library those having more numbkeindexed pages in Google,
retrieved very less number of links amtinks comparatively (e.g. IITB, lITD, IITK,
lITR). ITGN has no links from other sources aggilinthird round of data collection.
From the Table 4.5, it can be inference that maomalrer of indexed pages in Google
leads to more number aflinks to the websites (in case of IITB, IITM, ITKGP)Tk
library websites those having less number of indegg&ges and at least singidink
leads to higher WIF (e.g. ITG, IITP, ITRPR, lITHYan those having more number
of indexed pages and more than amienk. On the basis of Revised WIF (RWIF), it
has been found that again IITG and IITP have higR®¥IF data (i.e. 1) and leads to
1% rank in first round of data. This is due to lessnber of inlinks with less number
of indexed web pages. IITRPR, IITH, IITM, and lITBHhave obtained agaif® 3¢,

4" and %' rank respectively with the RWIF ranging betweet667 to 0.0136 in third
rounds of data. IITGN again has an equivalent nun{B8) of web pages to the

second round but the totialinks could not be established which resulted zero RWIF.
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Though IITI and 1ITJ have a good numberlaiks but again zeranlinks to their

websites which resulted zero RWIF. The rankingl®o$ llibrary websites are almost

same to the first and second round of data cotlealue to similarity in data retrieved

through search engine in all three rounds.

4.4.4 Average Revised WIF and Ranking of 11 TsLibrary Websites
The average Revised WIF of the three rounds of filata the study is presented in

the Table 4.6. In order to calculate the averageided WIF, the sum of all three

rounds Revised WIF has been divided by three hygusie following formula.

Average Revised WIF = 1%+2"+3'% (Round Revised WIF)

3

Table 4.6: Average Revised WIF and Ranking of Litgary Websites

SN | Nameof 1% 2" 3¢ Average Ranking
HT Round Round Round RWIF (based on

(Coded RWIF RWIF RWIF Average

Form) RWIF)
1. | IITG 1 1 1 1 1
2. | lITP 1 1 1 1 1
3. | ITRPR 0.1666667 0.1666667 0.1666667| 0.166666667 2
4. | ITH 0.0454545 0.0454545 0.0416667| 0.044191919 3
5 [ IITM 0.0092421 0.0191205 0.0191939 0.015852154 4
6. | ITBHU 0.016129| 0.016129 0.01369860.015318898 5
7. | ITKGP 0.0162037 0.0140187 0.00883 | 0.013017472 6
8. | ITMANDI | 0.0059172 0.0062112 0.0062112 0.006113173 7
9. | ITR 0.001996| 0.00218820.0018215 0.002001895 8
10.| IITD 0.0005495 0.0007246 0.0009346, 0.000736223 9
11.| ITB 0.0004783 0.000534| 0.0002451 0.000419113 10
12. | IITK 0.0001653 0.0002256/ 0.0001739| 0.000188255 11
13.| IITGN 0 0 0 0 12
14. | 1Tl 0 0 0 0 12
15.| 1ITJ 0 0 0 0 12
16. | IITBBS Data not collected due to non availapitif library website during

the period of data collection

From Table 4.6, it has been observed that amondl®&dl library websites 1T
Guwabhati & IIT Patna ranked first having the highagerage Revised WIF (i.e. 1).
IIT Ropar and IIT Hyderabad ranke®®2nd 3 with Revised WIF 0.166666667 and
0.044191919 respectively. IIT Madras and IIT BHUked 4" and %' among all
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respectively. IIT Kharagpur ranked €ollowed by IIT Mandi ranked™ IIT Roorkee
ranked &, IIT Delhi ranked 8, IIT Bombay ranked 1 and IIT Kanpur ranked i1
[IT Gandhinagar, IIT Indore and IIT Jodhpur haveozRWIF resulted zero average
Revised WIF and all ranked 12among all of the IITs library websites. IIT
Bhubaneswar could not be included in the studytduack of library websites during
data collection. From the above ranking and RWIta dar three rounds, it has been
inference thatnlinks of the library websites remains constant durirgywnole study
period and the results based on the Revised Wieprthat IITs library websites are

having a very low visibility on the Web as measuiredn the link analysis.

45 Link Pattern among I TsLibrary Websites
The link pattern among IITs library websites hawem analysed by collecting the

data by visiting all the IITs library websites matiy from each web page presents in
the library websites. The following Table 4.7 ismglaying the number of outlinks
(outgoing) from one IIT library website to otheif§l library websites and number of

inlinks to one IIT library website from other IITs librawebsites

Table 4.7: Link Pattern among IITs Library Websites

SN Namesof [ITs No. of No. of
(in coded form) | Outlinksto | Inlinksfrom
other 11 Ts other 11 Ts
1. | lITB 0 4
2. ITBBS 0 1
3. IITBHU 0 1
4. | IITD 0 5
5. | ITG 0 4
6. IITGN 0 1
7. | ITH 15 0
8. | lITI 0 1
9. 1nTJ 1 1
10. | IITK 0 3
11. | ITKGP 0 3
12. | ITM 6 2
13. | ITMANDI 0 1
14. | lITP 0 1
15. | ITR 5 4
16. | ITRPR 3 1
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From the Table 4.7 it has been found that IIT Hgbded has outlinked to 15 other
lITs library websites which highest in the numbenaag all 1ITs library websites.
Then after IIT Madras has 6 outlinks followed by Roorkee (5), IIT Ropar (3) and
IIT Jodhpur (1). Surprisingly, IITs library websiteare not linking to each other
except five IITs library websites. On the otheresidxcept IIT Hyderabad, all the 1ITs
library websites are having at least anknk from other IITs library websites. It is
amazing that most outlinks producing IIT libraryhsées has nmlinks from any IIT
library. IIT Delhi received Sinlinks which is the highest among all 1ITs library
websites. From the following Figure 4.1, we can texlink pattern among all IITs

library websites.

Fig 4.1: Link Pattern among IITs Library Websites
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Figure 4.1 represents link pattern among IITs hpraebsites. Maximum outlinks are
originated from IITH to all other lITs library weibas while none of the IITs library
websites has linked to [ITH. There is only one peatal link pattern among all
library websites which is established between II&Ml IITR. Majority of the library
websites are having only one way link pattern. Regtilar dark bluish shades of IITs
represent the group of IITs which do not have owigdinks to other IITs library
websites. The IITs which have inlinks is depictgdaorow towards them. IITB and
[ITD library websites have established more nundfencoming links among all of

the library websites.

4.6 Search Engine Perfor mance in Webometric Resear ch
The search engine performance is one of the impioaterions in webometric

research for evaluating the reliability of the shaengines taken for the study. Table
4.8 shows here the differences in performance aifcberesult by using same search
expression without gap after command and with gigr &ommand. The search

expressions used for this study are given below:

Sear ch expression (without gap) Sear ch expression (with gap)

site:wwwi.iitbhu.ac.in/library/ site: wwwiitbhu.ac.in/library/

Table 4.8: Search Engine Performance in Webomette Collection

(with site commandite:URL andsite: URL)

Sear ch Expression No. of Sear ch Expression No. of
(without gap) Hits (with gap) Hits

site:www.iitbhu.ac.in/library/ 65 site: www.iitbhac.in/library/ 101000
site:library.iitbbs.ac.in:...... 1190000 site: library.iitbbs.ac.in:....... 276000
site:www.library.iitb.ac.in/ 18800 site: www.libraritb.ac.in/ 5810000
site:library.iitd.ac.in/ 952 site: library.iitd.an/ 215000
site:wwwe.iitgn.ac.in/........ 1 site: wwwe.iitgn.ac.in/.... 16000
site:www.iitg.ernet.in/lib/ 33 site: www.iitg.ernet/lib/ 21000000
site:library.iith.ac.in/ 23 site: library.iith.ao/ 109000
site:library.iiti.ac.in/ 46 site: library.iiti.aqf 51400
site:library.iitk.ac.in/ 9680 site: library.iitk.an/ 284000
site:www.library.iitkgp.ernet.in/ 1730 site: wwwvbhary.iitkgp.ernet.in/| 83100
site:www.cenlib.iitm.ac.in/ 505 site: www.cenlilbmi.ac.in/ 112000
site:www.iitmandi.ac.in/...... 162 site: www.iitmandi.ac.in/........ 42000
site:www.iitp.ac.in/index.php...... 1 site: www.iite.an/index.php... | 587
site:library.iitj.ac.in/ 19 site: library.iitj.acf 52600
site:mgcl.iitr.ac.in/ 510 site: mgcl.iitr.ac.in/ 300
site:www.iitrpr.ac.in/library 6 site: www.iitrpr.aic/library 80500
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From Table 4.8, it has been observed that searpregsions with gap are having

more number of hits in comparison to search exmmeswithout gap. Though

logically, search expressions without gap are cbrifEhe command site:URmeans

the number of all the pages inside the URL. Thereuge variation in data given by

the same search engine for the same search expreS®, utmost care should be

taken for such kind of study.

Table 4.9: Search Engine Performance in Webomettea Collection
(with link commandink:URL andlink: URL)

Sear ch Expression No. of Sear ch Expression No. of Hits
(without gap) Hits (with gap)
link:www.iitbhu.ac.in/library/ 6 link: www.iitbhu.a.in/library/ | 74000
link: library.iitbbs.ac.in:.... 2 link: library.iitbb.ac.in:.... 27200
link:www.library.iitb.ac.in/ 77 link: www.libraryitb.ac.in/ 5570000
link:library.iitd.ac.in/ 46 link: library.iitd.acn/ 22900
link:www.iitgn.ac.in/library.htm 5 link: 16000
www.iitgn.ac.in/library.htm
link:www.iitg.ernet.in/lib/ 6 link: www.iitg.ernein/lib/ 8,34,00,000
link:library.iith.ac.in/ 1 link: library.iith.ac.ih 18900
link:library.iiti.ac.in/ 17 link: library.iiti.ac.n/ 23900
link:library.iitk.ac.in/ 4 link: library.iitk.ac.in 119000
link:www.library.iitkgp.ernet.in/ 43 link: 157000
www.library.iitkgp.ernet.in/
link:www.cenlib.iitm.ac.in/ 83 link: www.cenlib.iih.ac.in/ 102000
link:www.iitmandi.ac.in/...... 2 link: www.iitmandi.ac.in/..... 35300
link:www.iitp.ac.in/index.php/... 30 link: 548
www.iitp.ac.in/index.php/....
link:library.iitj.ac.in/ 0 link: library.iitj.ac.ir 25800
link:mgcl.iitr.ac.in/ 5 link: mgcl.iitr.ac.in/ 11200
link:www.iitrpr.ac.in/library 4 link: www.iitrpr.aan/library | 76300

Table 4.9 shows the same kind of result with lirknenand for all the library

websites. The command link:URheans the total number of web pages which have

links to given URL.

4.7 Findings

The findings of the study are presented based aties:

1) From the URL analysis results, the study finds thaist of the library

websites are using the Top Level Domain (TLD) ragvhere .ac (gTLD) is
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2)

3)

4)

used by the 15 IIT libraries and .ernet is usedlbyKharagpur only. The
country code TLD (ccTLD) .in is used by all of th€s library websites.

Based on the type of file formats supported bylthe library websites, IIT
Roorkee used 8 kinds of file formats for representhe library information
over the Web. IIT BHU and IIT Mandi are using vdess number of file
formats (3 file formats). IT Kharagpur is only thirary which is using
audio/visual file format (WMA). All of the libraryvebsites under study are
using HTML which is by default web page designiagduage. It has been
seen that IITs library websites are not very musingithe various file formats

to display the knowledge and information contenthef libraries.

Based on the three rounds of Revised WIF dataydinds that IITs library
websites have more or less satisfied indexed welegan search engine
“Google” ranging from 0 to 26000. The newly estshéd IIT Bhubaneswar
library website has no any indexed web pages indbegle’s database. This
library websites couldn’t be accessible during wWiele study period due to
which not included in RWIF calculation. IIT Bombé&prary website has the
highestinlinks and links during all three rounds of data collection while
overall ranking is 18 among all. This is due to higher the number ofiet
web pages thamlinks. IIT Guwahati and IIT Patna ranked among all 16
[ITs library websites in each round due to equahber ofinlinks with equal
number of indexed web page which resulted high&8tRRin each round. In
the third round of data collection, [IT Jodhpur epped with onenlink and
one indexed web page which resulted highest RWHF Bhrank with other
two IITs library websites (IITG & IITP) among all51lTs library websites
included in the RWIF calculation. IIT Jodhpur libyavebsite ranked 12in

first and second round of data collection with zZefok.

For the link pattern among all of IITs library wéks, it has been found that
there are 5 IITs library websites which are linkity others IITs library
websites and IIT Hyderabddhs the linked to rest of the IITs library websit€he

remaining 11 IITs library websites does not havg aatlink to other IITs library

websites. Due to IIT Hyderabad library websitetsking behaviour; all of the IITs
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5)

library websites havimlinks to their websites except IIT Hyderabad. IIT Ddihiary
websites has received maximuniniinks from other IITs library websited his link
pattern shows the paths of links among the lITeatp websites and clearly
reflects the sparse linking among the IITs librameebsites under study. It has

been inference that IITs library websites are nell inked to each other.

The study finds that the search engines performareaot always reliable for
webometric studies. Before conducting webometriedgtby researchers,
search engines and search expressions should ted tewefully. Till now

there is no search engine which can give 100%faet@sy result but there is
no other way to conduct such kind of webometriceaesh. In a study
conducted by Lawrence & Giles (1998), it has bemmdfl no search engine

indexes more than 16% of the Web.
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5.1 Conclusion
From the analysis and findings of the study, tlexists a high percentage on the use

of Top Level Domains (TLDs) by the 1ITs library wates in which the TLD .ac.in
is used by 88.23%. Every IIT library website consadlifferent file formats and from
the selected file formats for the study the HTMlIe fis used in all of IITs library
websites for representing their content. The awerRgvised WIF of the three
rounds of data has given the result that lITs praebsites are not indexed in
search engine’s database sufficiently. IITs libravgbsites which have highest
number of indexed pages but less numbanianks to the library websites leads to
lower WIF and RWIF. Those library websites whichrda have sufficient number
of indexed pages with less numberiinks have higher the WIF and RWIF value.
There is no correlation found that higher the nundfandexed web pages leads to
higher WIF and RWIF. 1ITs library websites whichneevery new to the origin had
higher WIF & RWIF than well established IITs libyavebsites.

Further, the link distribution of IITs library welbss has established the relationships
between them. This study reflects that 1ITs libramgbsites have higher number of
web pages but correspondingly their linking behave others websites are very
poor. The lower the presence of IITs library wedssion the Web was due to the
structural problems in library websites, limitatiaof access to the scientific
resources, the instability of the web servers, iledexing of library websites in Web
directories and lack of institutional repositoriée command textual query enables
to give a clear understanding of the performancthefsearch engine and the main
drawback is that they do not cover the entire Webewen the entire publicly
indexable Web as Lawrence & Giles (1998) proves timy 16% of the Web is
indexable. Search engine results have been foulbeé tanreliable and to fluctuate,

even over short periods of time also.

5.2 Suggestions
The study has investigated the IITs library welssiteom which the following

suggestions are given:
1. Most of the IITs library websites are not structupgoperly and in some cases
they are having only single web page for theirdrgrwebsites. This should be

well structured and should be maintained by themasiers and librarians.
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2. The file formats are very important for giving daformation to the users and
since the IITs library websites supports these fblgnats less in number, it is
suggested that all kind of file formats should bsedi for displaying the

knowledge and information.

3. In order to increase the visibility of the 1ITsidry websites, webmasters should

develop and generatetlinks to more and more library websites.

4. |ITs library websites link pattern shows how ortdry links to each other. The
number ofoutlinks andinlinks are very less in number and the links are very
sparse. Hence this needs improvement for eacheoflTis library websites by
providing links to each other which can be helgtul their users and this will

result to increase in the numberaotlinks andinlinks.

The title of the research has been worthy to uaierind hopes that it will pave a
way for further webometric studies. This study tanuseful for other researchers in
webometrics area as well as the institutes undelysgo that more improvements can

be made for the benefit of the library users thiotrgeir library websites.
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PREFACE

Research activities are important for the developnoé a nation. These research
activities are carried out in different areas eglgcin an academic arena. In
Library and Information Science various researcbasmetric studies such as
Librametrics, Bibliometrics, Scientometrics, Infagtrics and Webometrics has been
conducted. These metric studies play a vital relgeeially for measuring scholarly

communication.

For the present study the research area of Webioselras been selected.
Webometric covers research of all network basedneonication using informetric
or other quantitative. For conducting the presesearch, the Indian Institutes of
Technology (lITs) library websites have been selctThese institutions are
declared asnstitutes of National Importance where teaching and research activities
are carried out are influential for the promotiohtlee advanced technologies in

national and international levels.

The present study is therefore, important becadggaary website is one source of
disseminating information to the users on the \iidte data for the study is collected
by using search engine and the links which areepitem the library websites are
studied in detail using the Web Impact Factor (WilHich helps in ranking of the

institutions library websites. Hence, from thisdstut is hoped that the findings will

prove to be inclusive and produced useful reswitsie improvements of the IITs
library websites.
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