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Introduction
Although the Web is unorganised and anarchic in nature because anyone can publish any content and create hyperlinks pointing elsewhere on the Web, it has become an invaluable information resource (Li, 2003). The Web being a digital network with documents in the shape of web pages interconnected by billions of links into complex hypertext structures, constructed through distributed knowledge organization by millions of local page and link creators. This self-organization of hyper-textual link structures on the Web may be conceived as macro-level aggregations of micro-level interactions; as ‘collaborative weaving’ of an evolving global document network conducted by a multitude of link creators. Now the Web has been an obvious area of research for the Computer Scientists to study its mega structure and technologies and Library Scientists to study the use of the information it carries. Metrics have been developed to measure Web interlinking. Techniques have been invented to clean the link data. Motivations for hyperlink creation have been studied to validate interpretations.
Library and Information Science and related fields in the Sociology of Science and Science & Technology studies have developed a range of theories and methodologies – now including webometrics – concerning quantitative aspects of how different types of information are generated, organized, distributed and utilized by different users in different contexts. 

History of Webometrics
Historically, this development arose during the first half of the twentieth century from statistical studies of bibliographies and scientific journals (Hertzel, 1987). These early studies revealed bibliometric power laws like Lotka’s law on productivity distribution among scientists (Lotka, 1926); Bradford’s law on the scattering of literature on a particular topic over different journals (Bradford, 1934); and Zipf’s law of word frequencies in texts (Zipf, 1949). Similar power-law distributions have been identified on the Web, e.g., the distribution of TLDs (top level domains) on a given topic (Rousseau, 1997) or in links per web site. 

Decisive for the development of bibliometrics and scientometrics was the arrival of citation indexes of scientific literature introduced by Garfield (1955) that enabled analyses of citation networks in science (Price, 1965). Access to online citation databases catalyzed a wide range of citation studies, especially mapping scientific domains, including growth, diffusion, specialization, collaboration, impact and obsolescence of literature and concepts (Borgman & Furner, 2002). The breakthrough of online citation analysis parallels the later avalanche of webometric studies enabled by access to large-scale web data. In particular, the apparent yet ambiguous resemblance between citation networks and the hypertextual inter-document structures of the Web triggered much interest from the mid-1990s. Further, the central bibliometric measures of co-citation (Small, 1973) and bibliographic coupling (Kessler, 1963) have been applied to studies of web clustering, web growth and web searching.

Since its advent, the Web has been widely used in both formal and informal scholarly communication and collaboration (Thelwall & Wilkinson, 2003). As noted earlier, webometrics thus offers potentials for tracking aspects of scientific endeavor traditionally more hidden from bibliometric or scientometric studies, such as the use of research results in teaching and by the general public – but also the actual use of scientific web pages.

A range of new terms for the emerging research field were rapidly proposed from the mid-1990s, for instance, netometrics (Bossy, 1995); webometry (Abraham, 1996); internetometrics (Almind & Ingwersen, 1996); webometrics (Almind & Ingwersen, 1997); cybermetrics (journal started 1997 by Isidro Aguillo); web bibliometry (Chakrabarti et al., 2002). Webometrics and cybermetrics are currently the two most widely adopted terms, often used as synonyms. 
Webometrics and bibliometrics
In this section, webometrics and cybermetrics are defined in a bibliometric framework.

Being a global document network (Berners-Lee, 1990) initially developed for scholarly use as mentioned earlier and now inhabited by a diversity of users, the Web constitutes an obvious research field for bibliometrics, scientometrics and informetrics. As noted above, webometrics and cybermetrics are currently the two most widely adopted terms for this emerging research field, often used as synonyms. However, the paper proposes a differentiated terminology distinguishing between studies of the Web and studies of all Internet applications. In this framework, webometrics is defined as:

The study of the quantitative aspects of the construction and use of information resources, structures and technologies on the Web, drawing on bibliometric and informetric approaches.

This definition thus covers quantitative aspects of both the construction side and the usage side of the Web embracing four main areas of present webometric research:
1. Web page content analysis;

2. Web link structure analysis;

3. Web usage analysis (e.g., log files of users’ searching and browsing behavior);

4. Web technology analysis (including search engine performance).
This typology includes hybrid forms, for example, Pirolli et al. (1996) who explored web analysis techniques for automatic categorization utilizing link graph topology, text content and metadata similarity, as well as usage data. Further, all four main research areas include longitudinal studies of changes on the dynamic Web, for example, of page contents, link structures and usage patterns. So-called web archaeology (Björneborn & Ingwersen, 2001) could in this webometric context be important for recovering historical web developments, for instance, by means of the Internet Archive (www.archive.org), as also demonstrated later in this dissertation.
The above definition places webometrics as a LIS specific term in line with bibliometrics and informetrics. This domain lineage is stressed by the formulation “drawing on bibliometric and informetric approaches” because “drawing on” denotes a heritage without limiting further methodological developments of web-specific approaches, including the incorporation of approaches of web studies in computer science, social network analysis, hypertext research, media studies, etc. In the present framework, cybermetrics is proposed as a generic term for:

The study of the quantitative aspects of the construction and use of information resources, structures and technologies on the whole Internet, drawing on bibliometric and informetric approaches.

Cybermetrics thus encompasses statistical studies of discussion groups, mailing lists, and other computer-mediated communication on the Internet including the Web. Besides covering all computer-mediated communication using Internet applications, this definition of cybermetrics also covers quantitative measures of the Internet backbone technology, topology and traffic. The breadth of coverage of cybermetrics and webometrics implies large overlaps with proliferating computer-science-based approaches in analyses of web contents, link structures, web usage, and web technologies. 
The reason for using the term webometrics in this context could be to denote a close lineage to bibliometrics and informetrics and stress a LIS perspective on Web studies as noted above. In this context, the earlier mentioned term, web bibliometry, as used by Chakrabarti et al. (2002), is especially interesting because computer scientists thus recognize the heritage in bibliometric research to be drawn upon in web studies. Other computer science approaches to link structure analysis also pay tribute to inspiration from citation studies.

Concept of Webometrics 

There are different conceptions of informetrics, bibliometrics and scientometrics. The diagram in given below shows the field of informetrics embracing the overlapping fields of bibliometrics and scientometrics. According to Tague-Sutcliffe (1992), informetrics is “the study of the quantitative aspects of information in any form, not just records or bibliographies, and in any social group, not just scientists”. Furthermore, bibliometrics is defined as “the study of the quantitative aspects of the production, dissemination and use of recordedinformation” and scientometrics as “the study of the quantitative aspects of science as a discipline or economic activity”. In the figure, politico-economical aspects of scientometrics are covered by the part of the scientometric ellipse lying outside the bibliometric one.
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Figure 1. Relationships between the LIS fields of infor-/biblio-/sciento-/cyber-/webo-metrics. (Sizes of the 

  overlapping ellipses are made for sake of clarity only).

The figure further shows the field of webometrics entirely encompassed by bibliometrics, because web documents, whether text or multimedia, are recorded information (Tague-Sutcliffe’s abovementioned definition of bibliometrics) stored on web servers. This recording may be temporary only, just as not all paper documents are properly archived. Webometrics is partially covered by scientometrics, as many scholarly activities today are web-based whilst other such activities are even beyond bibliometrics, i.e. non-recorded, like person-to-person conversation. Furthermore, webometrics is totally included within the field of cybermetrics as defined above.

In the diagram, the field of cybermetrics exceeds the boundaries of bibliometrics, because some activities in cyberspace normally are not recorded, but communicated synchronously, like in chat rooms. Cybermetric studies of such activities still fit in the generic field of informetrics as the study of the quantitative aspects of information “in any form” and “in any social group” as stated above by Tague-Sutcliffe (1992).
Conclusion
Naturally, the inclusion of webometrics expands the field of bibliometrics, as webometrics inevitably will contribute with further methodological developments of web-specific approaches. As ideas rooted in bibliometrics, scientometrics and informetrics contributed to the emergence of webometrics, ideas in webometrics might now contribute to the development of these embracing fields.
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