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ANALYZING RELATIONSHIPS THE AMONG WEB LINK
STRUCTURE, WEBPAGE KEYWORD,
AND POPULAR RANK : Travel Industry

Hyojae Joun® - Namjae Cho™

Abstract

Websites in the Internet are uncontrollable domain and various contents in websites lead people’s
activities and thoughts and new business paradigms for the future. These phenomena are from
expanding the social network based on the endless growth of information technology. Websites are
composed with many of links and communicating and expanding their virtual area by links: inbound,
outbound, onsite, and offsite links. Research and practice in digital information on the web have
focused on finding and measuring artifacts, factors and attributes of web structure and contents from
the perspective that information is a resource and property of products and services. Websites links is
one of the core artifacts for understanding the virtual area. This study identifies the role of web link
structure and webpage keyword as artifacts and examines their relationships by webpage rank by a
minimal hub as performance in the business websites that are serving tourism information. Discovering
relationships of links provides managerial insights on organizations virtual activities and systematic
understandings about digitalized organizational information in the information use environment.
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1. INTRODUCTION

The web presence of a company is based on
the network of web pages, where information
and contents are connected and delivered
across internal and external players, agents,
and other stakeholders. Websites represent
the status and strategy of a company’s com-
munication and technology [1]. Information it~
self in the Internet has become the central
part of values’ creation for customers. Infor-
mation and technology based on the web are
also driving innovations in business processes
intended to improve the possibility to survive,
realize profit, and grow. In this sense, web
strategies have led and been led by organiza-
tional activities, business processes and tech-
nology practices in the Intermet age. Businesses
use Internet (1) for intra organizational ap-
plications, communication, and information

- sharing within the organization, (2) for creat-

ing virtual presence of the organization and
analyzing responses, and (3) for conducting
business with customers and business part-
ners [2].

Recently, there has been a considerable in-
terest in the growth properties of human in-
teraction networks such as the World Wide
Web [3]. Widely spreading and evolving the
webpages in the Internet have an interactive
characteristic with the others. Much of these
studies worked on Web links to reveal the
structure and map of the World Wide Web.
Link accessing by hypertext is a way of con-
necting pieces of text so that you can go
quickly and directly from one to another. The

emergence and widespread use of Internet
created new business paradigm. Most of or-
ganizations have been opened their strategic
channels for customers and suppliers through
the Internet. A growing area of research in
information science is the analysis of web based
documents, often using quantitative techni-
ques [4], commonly known as Webmetrics.

Link of the successful website has dynamic
directions and relationships for serving and
maintaining the information and contents quality.
The relationships of components between
website link structure and a rank of popular-
ity as performance help to reveal a structural
approach for managerial operation in the
Internet business. In this research we at-
tempted to conceptualize the characteristics
and examine relationships of the link in per-
spective of network, websites’ structure, and
a rank of websites.

2. RESEARCH BACKGROUND

2.1 Web Structure and Link as Information
Resource

Technology has always been a central var-
iable in organizational theory and information
systems research [5]. Successful websites
provide new business values in response to
present and future opportunities, especially
within the domain of the web. New tech-
nologies and various application systems have
been adopted to drive customer oriented in-
formation for successful business. The im-

portance of information systems strategies
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have been increasing as the role of technol-
ogy becomes central to the competitiveness of
enterprises’ products and processes [6]. Hyperlink
is a core of technology to evolving the Internet
society and communicated with information and
content user and integrated information and
contents. Hypertext and hypermedia have
emerged as primary means for structuring docu-
ments and for accessing the Web in content
and information structural information [7].
The network structure of a hyperlinked en-
vironment can be a rich source of information
about the content of the environment, pro-
vided we have effective means for under-
standing it [8, 9]. A growing area of research
in information science is the analysis of Web
based documents, often using quantitative re-
search as Webmetrics [4]. Bibliometric finding
relationships among documents such as hy-
perlinks or citations [10, 11] and computer sci-
ence with graph theory as a graph collected
dots [12, 13] is a theoretical and empirical root
to understand the Internet. Despite the billion
documents on the Web, nineteen degree of
separation suggests that the Web is easily
navigable. Big yet small. But the small world
behind the Web is a bit misleading. To be
sure, if there is a path between two docu-
ments, that path is typically short. But in the
reality not all pages can be connected to each
other. Starting for any page, we can reach
about 24 percent of all documents. The rest
are invisible to us, unreachable by surfing
[14]. Most of all, the core for successful and
retentive competitiveness with technology and

information use environment need to under-

stand the structure and content of World
Wide Web.

In viewing of the Internet world, Barabasi
(2003) describes the Web consists of Central
Core, IN continent, OUT Continent, Tendrils,
Islands, and Tubes. This structure is direct
path; link. Most of the Websites has struc-
tured the incoming and outgoing links and in-
temnal links (7, 9, 14]. In viewing of websité,
Central core is a domain website which has
many documents and URLs linked with in-
ternal link, IN Continent consists of incoming
links from search engine or authoritative web,
and OUT Continent is target documents
linked with outgoing link from Central Core.
The Web site’s structure based on link per-
spectives focuses on Central Core. It repre-
sents the domain and the characteristics of
the website in the direct network.

Central Core-

<Figure 1) The Continents of a Directed network
(Source : Barabasi 2003)

Link popularity is a way of understanding
the web structure and characteristics in serv-
ing information and contents. The link struc-
ture was obtained from a public available da-
tabase created by crawler based search en-

gine to measure link popularity and this is a
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relatively mature Web using area [4, 15, 16].
To travel the web, following links, returning
some sort of information about the pages vis-
ited or the pages themselves. They are also
known as spiders and bots. Remote site map-
pers and link checkers are special purpose
kinds of web crawlers. Crawlers that return
HTML pages and the other files associated
with web pages can be used for mirroring
sites for archival purposes. As they download
pages, they can also make the characteristics
of the pages and files available for analysis
<http://irisresearch.library.comell.edu/VRC/cat
crawl.htmi>.

In resource based view, Link is connected
with information and contents, individuals and
organization, tangible and intangible resource,
and technology and human. Information is
“administrative resource having both alloca-
tive and authoritative aspects, and capable of
significantly influencing the manner and form
of control employed in organizations” [17, 18].
Links include organization’s resource and rep-
resent the organization’s capability. Link re-
source is what and where to connect based
on the direction network. There is a lot of
links as structured properties of social sys-—
tems in perspective of resource based view
and structurational theory [17~21]. To con-
ceptualize the structure of the Web focus on
the direction. And the links of incoming and
outgoing suggest the feature of web site;
hubs, authority, and community [14]. Most of
all, the WWW structure is from the website
structure. Web document structure extracts

tag attribute and tag information of document,

and link_stmcture among web documents by
using hyperlink data. The link information
shows the source of collaboration of visiting
linked documents. In addition, by using the
link information of extracted hyperlinks, a hi-
erarchical structure and site map can under-
stand the website’s structure and out feature.

The nature of link as information resource
is interaction between the individual and the
organization and Integration of information
and contents. Beyond technology, link is a
representative artifact of web structure and
understood the social network in the Internet
[22]. In the WWW, the aggregation of link is
a network as a technology orented and a
social community as a human oriented in the
web link. Understanding human activities in the
Internet, information system research widely
studies a link structure in hubs and authorities.

2.2 RANK AND KEYWORD IN INTERNET

Within the Internet, the shape of electronic
commerce has transformed form direct trans-
action between supplier and buyer to elec-
tronic transaction. Thus, we have to assess
and restructure a web server to create a busi-
ness site convenient for the users. Web eval-
uation sites that carry out evaluation by clas-
sifying the evaluation largely into content and
system performance are spreading in world-
wide [23]. Most analyses of the World Wide
Web have focus on the connectivity or graph
structure of the web [24].

Organization's website has been evolving

from the outcomes in business activities and



A134 A4S

493 72, 7192, AIEIE 9] BAY B4 B9 A7 171

business value of information technology to-
ward information Systems strategy for com-—
petitive advantage; organizational experience,
customer and supplier relations, economics of
production, marketing support, product & service
enhancement, business innovation, and com-
petition. Their websites in the Internet have
been represented of the state of nowadays’
business process and strategy for tomorrow's
successful performances and outcomes using
information technology based on the linkage
between organizational internal and external
resources. Links has considerable potential to
provide further understanding of the structure
and content of the World Wide Web [7, 8].
Despite its increasing role in communica-
tion, the World Wide Web remains uncon-
trolled: any individual or institution can create
a website with any number of document and
links[3]. Although much work has been done
to map and characterize the Internet’s infra-
structure, little is known about what really
matters in the search for information - the ty-
pology of the web [3, 25). Web link plays a
role of a communication and interaction among
the players in the value chain and has been
made by a hypertext written by websites’
developers. Web links are divided with three
types; outgoing link or hubs that have a lot
of outgoing links and provide collections of
links to authorities, incoming link or author-
ities "that have a lot of incoming links and
provide the best source of information on a
given topic, and communities of thematically
related information sources that can be char-

acterized by the way in which it links and

refers to its most central, prominent members
or information groups [3, 26, 8].

The structure of web has controlled mini-
mal hubs with connectivity and there are au-
thority web documents connected with hubs.
Additionally, authorities consist of a lot of
link structures. High ranked web pages are
consisted of incoming and outgoing link and
created business opportunities positioning high
ranking in retrieval of hubs in the Internet
environment.

A search engine is a crawler based website
that has millions (even billions) of individual
pages in its database. Search engines are the
most frequently encountered web crawlers.
Some examples of major search engines are:
Google, Altavista, Excite, Lycos, and Hotbot.
These kinds of search engines report the
documents’ popularity and accuracy. Internet
users pursue to find the useful and fluent in-
formation through using Google, Altavista,
Excite, Lycos, and Hotbot. The importance of
target page by users is the result of search.
The result of search is recommended pages
or URL, favorite site, and popularity by rank.
The rank is a promotional tools; alexa.com,
Google page rank, and etc. Link based rank-
ing schemes are customarily divided into two
classes ; query specific and static. PageRank
is a static ranking of web pages and used as
the core of the Google search engine. It is the
most visible link based analysis scheme, and
its success has caused virtually every popular
search engine to incorporate link based com-
ponents into their ranking functions. Page
Rank uses a Markov Chain model, assuming
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that the probabilities of following the out links
from a page is equal [24]. Tomlin [2003] point-
ed that the PageRank as a measure of the at-
tractiveness and quality of the results arrang-
ing better than traffic rank in precision.

In order to measure the relative importance
of web pages, Page et al [1999] proposed Page-
Rank, a method for computing a ranking for
every web page based on the graph of the
web, PageRank has applications in search,
browsing, and traffic estimation [27].

Google PageRank relies on the uniquely
democratic nature of the web by using its
vast link structure as an indicator of an in-
dividual page’s value. In essence, Google in-
terprets a link from page A to page B as a
vote, by page A, for page B. But Google
looks at more than the sheer volume of votes,
or links a page receives, it also analyzes the
page that casts the vote. Votes cast by pages
that are themselves “important” weigh more
heavily and help to make other pages
“important” ranged from 0 to 10 grade (http://
www.Google.com/technology/). Page Rank is
a key topic by Search Engine Optimization
(SEQ) experts. At the heart of PageRank is a
mathematical formula that seems scary to
look at but is actually fairly simple to under-
stand(http://www.iprcom.com/papers/pagerank).

Most of hubs and authorities sites have
been developed and promoted to high rank
position in portal website in the Internet
business. As Google.com is one of huge hubs,
their Search Engine Optimization (SEQO) tech-
nology is forming the great flow of the web
link strategy. PageRank represents the actual,

real, page rank for each page as calculated by
Google ranging from 0.15 to billions. The
rank of a search results by keyword is the
preference and priority of links by voting by
users. The matching between webpages' title
and contents and search method by keyword
is evolving an important tool of search engine
optimization. The structure of website con-
tains the inbound and outbound link, onsite
and offsite, and is evaluated by popularity as
performance. Inbound/onsite is the number of
links to it from within your site, and the
number of links out of that page, and out-
bound/offsite is, For the outbound links, this
view provides the number of links that are
internal, and the number that are external.

3. RESEARCH METHODOLOGY

3.1 Method

In the social sciences, and information sci-
ence in particular, links are used in an in-
formation centred way, to find out about the
information on the web: its structure/inter-
relationships and its value [28, 12, 29, 11, 30].
Links are also used from an actor centred
perspective, to find out about the structure of
networks of actors, whether individuals or or-
ganizations, including the importance of in-
dividual actors [30~33). Suppose that an ex-
perimenter investigates a set of web sites and
obtains a set of link counts, perhaps counts of
links to each site, from each site, or between
each pair of sites. In order to report the find-

ings, the researcher needs fo know what lan~
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guage to use to déscribe the link counts, and
' what inference to make if, say, one count is
double the size of another count. As the di-
rect approach interpreting link counts, the
most direct way of solving this problem is to
ask a random selection of link creators why
they authored their links. An alternative rela-
tively direct method is to take a random
sample of links and categories them in a way
that is relevant and helpful for the research
goals. Both of these approaches are direct in
the sense of interpreting the links themselves
{30].

The link structure was obtained from a
public available database to measure link
popularity [15, 16, 4]. Page Rank is an ex-
cellent way to prioritize the result of web
keyword searches of its citation{35, 39]. Page
Rank means the accuracy of correspondence.

This is used by Optitools 3.x in crawler based
search engine as formative method. Each of
the web sites analyzes Google PageRank,
match, inbound, outbound, onsite, and offsite
as variables by formative analysis in per-
spective of resource. As explained above, in-
bound, outbound, onsite and offsite is a set of
link in a website in perspective of structure.
Match is an indicator of how closely the topic

and reputation of the page align.

3.2 Data Collection

Corporate cost management consultants have
found that travel and entertainment expenses
are the third largest controllable expense in

business organizations [34, 36]. The tourism

industry seeks to generate international de-
mand for local product. Access to global mar-
ket is critical. The tourism industry is an in-
formation intensive industry. The generation,
gathering, processing, application and commu-
nication of information are important for the
day to day operation of tourism businesses,
making the effective use of information tech-
nology critical [37].

Analyzing the tourism industry presents
various interesting aspects both academically
and practically. The research samples are 190
(every third) of 697 travel agent companies
chosen from favorite and top portal site
(naver.com) in Korea. The available samples
are 145 of 190 samples. The sampling used
stratified sample method in business decision
which user or surfer in the WWW searches
and choose and click the URL in one of the
search results[38].

The sample data divided three groups; Top
Group is over 5 grade in Google PageRank,
Growing Group is from 4 to 3 grade, and
Immature Group is below 2 grade. Top group
is a leading authority website ranked in 10°
voting, Growing Group is from 10 to 10° vot-
ing, and Immature Group is below 10° voting
in Google Toolbar.

3.3 Data Characteristics

<Table 1> as a result of descriptive analysis
summarizes mean, numbers (N), and standard
deviation (Std. Deviation) of Match, Inbound,
outbound, onsite, and offsite links of 145

travel agencies websites. In the sampling, the
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sampling group divided three groups; Top_
Group consist of 16 websites, Growing_Group
102 websites, and Immature_Group 27 websites.
The mean of link in the sample websites
have 6,514 inbound links, 11,879 outhound
links, 11,192 onsite links, 687 offsite links, and
668 matches. By groups, the mean of Top_
Group websites have 9544 inbound links,
19,989 outbound links, 19,485 onsite links, 505
offsite links, and 843 matches. Secondly, the
mean of Immature_Group websites have 6,681
mbound links, 11,832 outbound links, 11,083
onsite links, 749 offsite links, and 641 matches.
Finally, the mean of Immature_Group web-
sites have 4,087 inbound links, 7,252 outbound
links, 6,691 onsite links, 561 offsite links, and
664 matches.

As a result, the outbound link represents
the characteristics of the direct network in
the Internet. It means most of the websites
have information and content network struc-
ture in their owning information itself shown
onsite link. Inbound links in one page is
smaller than outbound links. This is an in-
formation network from page A to page B.
Page A and B is connected with information
and content to build a trust for users. On the
other hand, offsite links in Top Group are
smaller than the others groups. This means a
role of information linkage between authorities
and immature. Especially, Growing Group is more
cooperated with Top_Group than Immature
Group.

The web in the Internet has the minimum
and infinitesimal authoritative site by Barabasi
[2003). As <Figure 2>, the characteristics of

links in websites have shown by groups. This
has shown the frequency of Inbound, out-
bound, and onsite links is different by each of
groups. But the pattern of offsite links is dif-
ferent from links of Inbound, outbound, and
onsite. Links by three groups are contrasted
<Figure 2> with <Figure 3>. Three groups
in terms of links of inbound, outbound, and
onsite are distinguishable in <Figure 2>. Links
of offsite had higher frequency in Growing_
Group and Immature_Group than Top_group
because websites of Growing_Group and Imm-
ature_Group are cooperated with websites of
Top_Group to share information, supply chain
based on web based technology through the
web links. Therefore, in viewing of links, as
Top_Group are a hub of information and con-
tent, they lead the links of direct network and
create information and technology through the
internet.

In <Table 2>, Relationship of web link structure

(Table 1> Descriptive Results for variables by threg groups

Group  |InboundOutbound Onsite | Offsite | Match
Mean {95438 | 199894 | 194848 | 5046 | 8433
N 16.0 16.0 16.0 160 | 160
Std. 14,8369 24,302.8 | 24,0556 | 6349 | 663.1
Mean | 6,6809 | 118318 | 11,0832 | 7436 | 641.0
GG N 1020 | 1020 1020 | 1020 | 1020
Std. 19971 | 17046.1 | 16,4004 | 16284 | 646.8
Mean | 40869 | 7,2519 | 6,690.7 | 561.1 | 664.1
LG N 210 210 270 210 210
Std. |6,0934 | 98542 | 92074 | 8398 | 7365
Mean | 65138 | 11,8792 11,1924 | 6868 | 667.7
Total N 1450 | 1450 1450 1450 | 1450
Std. [10,078.11 17,151.8 | 16,6038 | 1,434.4 | 664.2

Top_
Group
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{Figure 3) Offsite links frequency by three groups

and information based on direct network has
been measured by the Pearson correlation co-
efficient (y) which measures the strength of a
linear relationship between two variables. Among
the five variables selected, there are 10 pairs
- thus 10 coefficients. In 10 coefficients, available
coefficients are 10 pairs in p < 0.0l

In perspective of links and match of key-
word, the correlation between Match and
Inbound, Outbound, Onsite, and Offsite pos-
itive indicating that Match links increase so
do a number of links.

{Table 2> Pearson’s Correlation Results

1 2 3 4

1. Match 1.000

2. Inbound | 0610C") | 1.000

3. Outbound | 0.692("*) | 0.879C") | 1.000

4. Onsite 0677C") | 0.881¢7) | 0.997¢) | 1.000

5. Offsite 0.438(*") | 0.315¢C") | 0.418("") | 0.345(*)

™ Correlation is significant at the 0.01 level

4. RESULTS AND IMPLICATIONS

<Table 3> summarizes results of the re-
gression analysis of relationships among Match
of keyword and links of Inbound, Onsite, and
Offsite. As results, regression model (0.506) of
web structure showed higher explanation in p
<001. This means links match of keyword
based searching behavior has been affected
totally information linkage reducing uncertainty.
In links of web structure, the links of offsite
is important variable to inform the total in-
formation service to help to increase content
quality. Successful web link structure could
be a collection of links to be precise and good
information links based on web structure.
Secondly, the regression model of Top_Group
explained 0529 and showed higher explanation.
Their web links structure focused on onsite
links in internal web link structure in p <0.05.
Top_Group focused on their own creative in-
formation and content based on human re-
source, technology and infrastructure. Thirdly,
regression model by Growing Group explained
0537 and showed higher explanation. Their
web links structure linked on onsite and off-
site links in web link structure in p <0.01.
Growing_Group are focusing on their own
creative information and content and coopera-
tion of hub such as Top_ group using the
websites. Finally, regression model by Immature_
Group explained (0.562 and showed higher ex-
planation in p <0.01. But Immature_Group did
not find the focused variables of the link
strategy on their own creative information

and content and cooperation of hub comparing
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(Table 3) Matching Regression by groups
Beta t value Sig. R Square F Sig.
(Constant) 325222 6.692 0.000 0.506 48.086 0.000
Model : Inbound 0.003 0.393 0.6% (df 3, 141)
Web structure | Onsite 0.022 4374 0.000
Offsite 0.107 3.660 0.000
(Constant) 446.108 2483 0.029 0.529 4501 0.025
Model : Inbound 0.000 0.018 0.986 (df 3, 12)
Top_Group Onsite 0.020 2117 0.056
Offsite 0.021 0.093 0.928
{Constant) 302.219 5513 0.000 0537 37.926 0.000
Model : Inbound -0.001 -0.048 0.962 (df 3, 98)
Growing_Gro -
w Onsite 0025 3683 0.000
Offsite 0.094 3224 0.002
(Constant) 252.883 2017 0.055 0.562 9.847 0.000
Model : Inbound 0.029 0.903 0.376 (df 3, 23)
Immature_Gro -
wp Onsite 0.034 1577 0.128
Offsite 0.117 0711 0.4%4

Note : Outbound is excluded variable in regression model.

with the other models. Qutbound variable is
excluded in four models.

As a result, there are relationships and dif-

ferentiation by three groups among websites
link strategy, web link structure, and match~
ing of keyword. Further more, although the
sample size is small in a part of million or
billion web page, Google PageRank and Matching
of keyword is positive indicating to under-
stand the web link structure and ranking in
one of website’ performances.

In structuring process of information link-
age, links of web link structure as web
based technology to deliver link sources have
focused on matching of keyword in each of
webpages and websites. Additionally in direct
network by information resource linkage, ac~
cording to internal and external links sum-

ming of inbound, onsite, and offsite, links
have an influence on keyword accuracy and
PageRank by Google.

The roles of the Internet and websites in
business area is growing and the complexity
is higher and more. The link structure show
the way of ongoing information and contents
for customers and supplier in the business.
But the complexity of approaching the web-
business is how and what (or who) to con-
nect the websites in business structure ; sup-
pliers’ and partners’ websites.

The research of links shows the managing
the connectivity and relationships between
websites; trusts structure, the third party, and
the small world of Internet. The web is the
communications hub not only with the con-
sumers but also with the web itself.
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5. CONCLUSION AND FUTURE WORKS

The websites in the Internet have been
represented of the state of nowadays’ busi-
ness process and strategy for tomorrow’s
successful performances and outcomes using
information technology. The connection in the
network structure of the Intermet has shown
the backbone and the relationship between
websites shown the link in the web pages;
internal and external link, inbound, onsite, and
offsite. The link of web pages plays an im-
portant role of defining the characteristics of
relationships in the websites.

Relationships of link affect the websites’
and webpages’ accuracy of keyword and the
grade of page ranking as Google.com. In
viewing of the web link structure, matching
links of keyword are available to figure and
form the web link structure as an artifact of
direct network.

The limitation of this paper focused on not
the hubs and communities but the author-
itative website and a number of samples in
Top_Group. It is a part of the commercial one
and the minimum and infinitesimal author-
itative site by Barabasi (2003). And links of
information resource is not only the link but
also the information and content chain strat-

egy to product creative information.
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