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Abstract

This study used both the Bradford’s Law and the Lotka’s Law in the traditional
bibliometrics to explore the web users’ behavior on Wiki Websites. In addi-
tion, by doing a case study for the “Taiwan Baseball Wiki”, a digital archive
website which was independently developed by Taiwan, this research discussed
both the distribution of the web pages and the productivity of the editors on this
Wiki Website. The research results show: (1) The distribution of the web-page
editing frequency is highly consistent with the Bradord’s Law and the Bradford-
Zipf’s Law. (2) Most editing work concentrates on a few web pages. For ex-
ample, the first 2% of the core pages received 25% editing regarding the num-
ber of times; nearly half of the editing boiled down to 8.8% web pages, etc. (3)
For the web-page productivity, the first half segment of the Lotka distribution,
which covered about 90% of the editors, is closed to a straight line. It shows
the number of edited web pages versus the percentage of editors have about
1.5th power inverse proportionality. (4) For the editing frequency productivity,
the first half segment of the Lotka distribution, which covered about 90% of the
editors, is also closed to a straight line. It shows the frequency of editing versus
the percentage of editors have about 1.3th power inverse proportionality.

Keywords: Web metrics; Web analysis; Bradford’s Law; Lotka’s Law; Biblio-
metrics

SUMMARY

With the increasing application and popularity of the Web 2.0, web users not
only can browse, search, and read the website information, but also can create, con-
tribute or even write webpage contents. This study adopted both the Bradford’s law
and the Lotka’s law in the traditional bibliometrics to explore the web users’ be-
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havior on Wiki websites. The Wiki websites usually have Web 2.0 characteristics
and emphasize the collaboration in writing webpage contents. In addition, by do-
ing a case study for the “Taiwan Baseball Wiki”, a digital archive website which
was independently developed by Taiwan, this research discussed both the distribu-
tion of the web pages and the productivity of the editors on this Wiki website.

Regarding the distribution of the web pages, this study collected a total of
18,502 web pages from the “Taiwan Baseball Wiki”. According to the Bradford
distribution law, these web pages were divided into three zones, four zones, and
five zones. Each zone contained roughly the same number of editing frequency.
The results show that, when these web pages were grouped into three zones, the
core area in the first zone had 662 pages (about 3.6%), which possessed 110,061
times of editing (about 33.3%). In each zone, the proportion of the web pages
was 662 : 2793 : 15047, which was about equal to 1 : 4.2 : 22.7. It was very close
to the Bradford’s square ratio, 1 : 4.2 : 17.64; in other words, the ratio n between
the next zone and this zone is 4.2. When these web pages were grouped into four
zones, the core area in the first zone had 382 web pages (about 2.1%), which con-
tained 82,297 times of editing (about 25%). In each zone, the proportion of the
web pages was 382 : 1255 : 3334 : 13531. This proportion is very close to the
Bradford’s square ratio, 1 : 3.2 : 10.2 : 32.8; in other words, the ratio n between
the next zone and this zone is 3.2. When these web pages were grouped into five
zones, the core area in the first zone had 260 web pages (about 1.4%), which in-
cluded 66,150 times of editing (about 20%). In each zone, the proportion of the
web pages was 260 : 709 : 1641 : 3598 : 12294. This proportion is very close to
the Bradford’s square ratio, 1 : 2.5 : 6.3 : 15.6 : 39; in other words, the ration n be-
tween the next zone and this zone is 2.5

The above results reveal that, even though the electronic resources are differ-
ent from the traditional publication in terms of media and formats, there still ex-
ists the same phenomena that “most productive publications are only a small num-
ber.” Looking at the distribution trend, for two adjacent zones, the backward zone
needs to have more than n times of publications (or web pages) than the leading
zone to achieve the same productivity (editing). In other words, the productiv-
ity gap between two adjacent zones is up to n times. In addition, concerning the
statistical data, about 3/4 times of editing are covered by the 1/4 high-editing-rate
web pages and the ratio is about 75/25. This is very close to the 80/20 rule.

As far as the editors’ productivity is concerned, this research proposed that it
can be calculated according to two indicators, edited pages and editing frequency.
Generally, estimating the editors’ productivity on this Wiki by edited pages, in
the first half of the Lotka distribution, the productivity distribution of the 90%
web pages that were edited by the non-core editors is similar to the straight line
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that defined in Lotka’s law; one-page editors are about 45% of all the web-page
editors on this Wiki while x-page editors are about 1/x' of the one-page editors.
The percentage of editors and the number of edited web pages show an inversely
proportional phenomenon with a 1.5th power straight line. However, in the other
half of the Lotka distribution, the web-page productivity distribution of the 10%
core editors does not match the straight-line phenomenon defined by Lotka. If as-
sessing editors’ productivity by the editing frequency, in the first half of the Lotka
distribution, 90% of the non-core editors’ productivity distribution is close to the
Lotka’s straight line; the number of editors who edited the web page only once
is about 31% of the total number of all editors. Therefore, the number of editors
who edit x times is about 1/x' of the editors who edit once. The percentage of
editors and the frequency of editing show an inversely proportional phenomenon
with a 1.3th power straight line. However, the other half of the Lotka distribution
does not match the straight-line phenomenon defined by Lotka either.

The above phenomenon shows that the top 10% editors with the highest pro-
ductivity are distinguished from the other 90% editors. It is like a marathon game
in which the leading group runs far ahead of the backward group. Although the
productivity distribution of the 10% editors in the leading group cannot be ana-
lyzed or estimated by the Lotka’s law, the 90% backward editors are the majority
in numbers and their productivity distribution is close to the Lotka’s law. Never-
theless, in practice, the backward group is more able to represent “general users”
and can be used to predict the possible productivity distribution if more users join
in editing web pages. As for website managers, they can get the following disclo-
sure from the research results: if the website calls for 100 users to join in editing
web pages, it can be expected that only 10 of them may become extraordinary
editors with high productivity in future. For the remaining 90 users, as far as the
web-page productivity is concerned, about 45 of them will edit no more than 1
web page; 16 of them (45/2') will edit 2 pages; 9 of them (45/3") will edit 3
pages, 6 of them (45/4'%) will edit 4 pages, 4 of them (45/5'°) will edit 5 pages,
etc. In sum, 80 users will edit 5 pages or less; 10 users will edit more than 5
pages; adding the 10 extraordinary editors to the 5-page editors, there will be 20.
5-page seems to be the 80/20 cut-off point of the web-page productivity, which
means that, among 100 users, 80 of them edit 5 pages or less and only 20 of them
edit more than 5 pages. Regarding the frequency of editing, 31 users (317213 will
edit web pages no more than once; 13 users will edit twice (31/21'3), 7 users (31/31'3)
will edit 3 times; 5 users (31/4') will edit 4 times; 4 users (31/5'7) will edit 5
times, etc. In sum, 80 users will edit web pages no more than 20 times; 10 users
will edit more than 20 times; if to add the 10 users with the extraordinary produc-
tivity to the more-than-20-times editors, there will be a total of 20 users. 20-times
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seem to the 80/20 cut-off point of the editing frequency productivity, which means
that, among 100 users, 80 of them edit web pages no more than 20 times and only
20 users edit the web pages more than 20 times.

The research findings show that, although the bibliometrics is a traditional
method, if researchers can make good use of it, its associated methodology can
serve as a powerful tool to explore users’ information sharing behavior in the era
of the Internet.
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