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 A Study on the Hyperlink Structures of the 
Official Websites of TV Networks: Analysis 

Focus on ABC, BBC, NHK, and KBS
☆

권 상 희1* 김 세 진2* 강 보 영3 권 혜 지4

Sang-Hee Kweon Se-Jin Kim Bo-Young Kang Hea-Ji Kweon

ABSTRACT

This paper explores the hyperlink structures of the official websites for the following terrestrial TV networks: ABC(US), BBC(UK), 

NHK(Japan), and KBS(Korea). These websites were selected and visualized to analyze the hyperlink structure and examine the 

connection relations among the TV networks. A total of 4378 data was collected through the Voson site and were analyzed with 

NodeXL. Results shows that NHK’s network demonstrates a good network structure at a quite high level, holding more related websites 

than BBC. We discovered that ABC TV network has the largest effect with the largest number of out-links. Surprisingly, structures of BBC 

and NHK were quite similar, overcoming geographical and cultural differences. Thus, both TV networks were seen to be progressive 

and open. On the contrary, ABC and KBS were considered to be relatively conservative. A comprehensive review of the "category 

points" combination chart revealed that NHK's official website has the widest variety of hyperlinks. The shortest distance of a hyperlink 

between a website type and a TV network meant that the TV network has a larger number of links to those website types than other 

TV networks do. The result may provide Internet users to efficiently select TV network web pages according to the types of information 

they want to find out.

☞ Keywords: web structure, TV networks, hyperlink, ABC, BBC, NHK, KBS

1. Introduction

This paper explores TV webpages’ network analyses to 

compare and to figure out at the level of national TV 

station’s hyperlinks structures. In the big data period, the 

program viewership through web has leaped up numbers. In 

the age of cyberspace, not only description on identity that 

comes in real spaces, but also through data from a typical 

cyber-world is very important. Moreover, it has been 

important research topics to find out the characteristics of 

individual TV networks through network analysis. In the 
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big-data-hyperlink structure, the research would figure out 

the TV-web hyperlink structure transformation from single 

mode to multi-modes.

“Webmetrics” are newly appeared in the mid/late 1990s in 

the 20th century to conduct researches. The researches are 

applied to Web related field, but the conclusion could be 

drawn due to effects of multilateral elements such as 

countries, regions, languages, economy, and culture. 

Thereafter, as studies developed gradually, distinctive 

characteristics of the Internet were found so that it could be 

seen that studies should be conducted with a combination of 

the literature research method and diverse scientific study 

methods.

Among the foregoing study methods, the Internet 

hyperlink analysis method received great attention. Through 

scholars’ researches on web-metrics, which are one of 

distinctive characteristics of the Internet, it could be seen that 

hyperlinks between web and web-networks could reinforce 

the exchanges and relationships between individuals and 

organizations, and between or institutes that act on the 

cyberspace. Moreover, researchers focused on hot topics that 
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attract all people’s attention for a certain period of time 

could be identified so that even core websites could be found 

out. In addition, through the results of empirical studies, it 

shows that, the state of the web itself is not confusing unlike 

expectation but has structures that are stable and good in 

quite a large range according to simple mathematical rules. 

Broder et al(2000) published the results of verification of 

approximately 200 million websites and 1.5 billion 

hyperlinks were considered interactive, at least 90% of 

sample websites consisted of single hyperlinks. The 

probability for a hyperlink to exist between randomly 

selected two websites was shown to be as high as 24% and 

any two websites were connected with each other 16 

hyperlinks on average[1]. Therefore, the method of studying 

hyperlink structures is essential and reliable.

As terrestrial TV networks have been providing diverse 

information and services. Therefore, the audience could 

easily access information and program services, they have 

become people’s teachers and friends while becoming an 

important part that cannot be replaced in people’s daily life 

in the process of giving knowledge and pleasure. In this 

sense, studies on terrestrial TV networks can be regarded to 

be highly valuable. When the structures and characteristics of 

the TV networks’ home pages are known, better ones among 

the network structures can be generally determined and the 

contents added or deleted can be seen from the viewpoint of 

producers of TV networks’ home pages so that the direction 

of improvement can be presented.  

In addition, although some studies already analyzed 

hyperlinked websites of domestic terrestrial TV networks in 

South Korea, there are not much in the home pages of 

terrestrial TV networks. Since different countries are quite 

different in many fields such as economy, culture, and 

language, the network structures and types of websites 

hyperlinked to the home pages of those terrestrial TV 

networks were expected to show large differences. Rather 

than comparative studies of the home pages of domestic 

terrestrial TV networks that have been operated in similar 

Internet and press environments in South Korea, comparative 

studies of international terrestrial TV networks may stimulate 

the birth of more novel and unexpected good ideas.

The present study try to visualize the structures of 

websites hyperlinked to the official home pages of  TV 

networks to analyze the hyperlink network structures of 

individual TV networks to examine the connection 

relationships between the TV networks. In addition, the types 

of those websites that are hyperlinked to the official home 

pages of individual TV networks will be identified to 

examine if there are differences between them through 

content analyses. Based on the results of the study conducted 

as such, significant opinions for the direction of improvement 

of the home pages of international terrestrial TV networks 

will be presented to help those international terrestrial TV 

networks find ways to survive in the Internet environments 

where they compete fiercely with each other.

2. Theoretical discussions

2.1 Webometrical Analysis

Scholars began to study the phenomenon of interactions 

between Web structures through citation networks and 

hyperlinks from the middle of the 1990s and gave the name 

‘Webometrics’ to this new field. According to Bjὄrneborn 

(2004), ‘Webometrics’ is an academic field to study the 

construction and use of web information resources and the 

quantitative aspect of web structures and technologies using 

metrical bibliographic and informetrical approaches[2]. 

According to this definition, major study areas of 

‘Webometrics’ can be largely divided into four categories; 1) 

studies related to the analysis of the contents of web pages, 

2) studies related to the analysis of web link structures, 3) 

studies related to web usability analysis through the analysis 

of users’ log files, and 4) studies related to web technology 

analysis for the performance of search engines.

In Webometrics, the connection between one website to 

other web papage are divided into ‘in-links’ and ‘out-links.’ 

The relationships between webs connected with each other 

appear are based on hyperlinks. The link relationships 

between ‘nodes’ that mean analysis units are shown in <Fig. 

1> that shows the number of connections in a five-node 

network-based information content. The same as in <Figure 

1>, the network is getting more pruned from the simple 

linearity, the information content based on the number of 

connections increases(Bonchev & Buck(2005). The complexity 

of a well-defined network can be used to quantify the 
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structural characteristics of a particular complexity. Through 

this anlysis, this study not only helps to understand the 

network between web sites through the hyperlink of the 

broadcasting company 's homepage, but also the value and 

meaning of the terrestrial broadcaster' s homepage as big 

data, meaning of hyperlink structure I intend to draw 

implications.

Ivd=16.75Ivd=16.26Ivd=15.51

Ivd=22.26 Ivd=33.51Ivd=21.51

Ivd=40

(Figure 1) Link Structure and Vertex Degree in 

Number of connections in a five-node 

network-based information content

2.2 Network Analysis Technique 

Network analysis techniques are methods of analyzing the 

social relationships between nodes such as centrality or 

density using the connection relationships between 

independent nodes existing on networks. The applied network 

analysis methods include ‘degree centrality,’ ‘betweenness 

centrality,’ ‘closeness centrality,’ and ‘eigenvector centrality.’

2.2.1 Degree Centrality

Degree centrality is an indicator. It is to measure the 

importance of each node in a network by measuring the 

number of nodes to which the node is directly connected. 

Values calculated as degree centrality indicate the number of 

nodes to which each user is connected on the network.

2.2.2 Betweenness Centrality

Betweenness centrality is an indicator used to measure 

how much the relevant node plays the role of an 

intermediary. A high index of betweenness centrality affects 

greatly information flows in the network[3]. Therefore, other 

nodes become to be much interested in the information of 

this node in many cases.

2.2.3 Closeness Centrality

Closeness centrality is an indicator used to measure the 

centrality considering not only direct connections but also 

indirect connections because the effects of nodes on the 

network cannot be easily identified. In this method, distances 

to all nodes connected with the node being measured are 

calculated to the shortest distance. When closeness centrality 

is higher, information power, influence, and position in the 

network can be more easily secured and accessed.

2.2.4 Eigenvector centrality

Eigenvector centrality is an indicator used to find the 

most influential node in the network. It is affects another 

node and the affected node affects many other nodes, the 

first node in such a node circulation can be said to be highly 

influential and ‘eigenvector centrality’ is used to find the first 

node.

2.3 Classification of website types 

Currently, numerous types of website services exist and 

they are unceasingly differentiated. However, no 

classification system that organized such  types of Internet 

services based on empirical data exist thus far and 

classification of websites is being attempted using diverse 

criteria such as profit creation methods.

Trochim (1996) classified five types of websites; 1) 

information provision, 2) education & training, 3) commerce 

& advertisement, 4) entertainment, and 5) communication. 

Alexander and Tate (1999) classified as six types; advocacy, 

business, information, news, individuals, and entertainment. 

Kim Gyeong-Ja (2002) divided websites into four types; 

portal, community, commercial transactions, and information 
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provisions to find and analyze customer service dimensions. 

In a study conducted by Kang Eun-Jeong(2003), unlike 

most cases of website classification where websites were 

classified according to the purposes of websites, websites 

were classified using major contents into six types; Identity, 

Information, Shopping, Learning, Community, and 

Entertainment. Tarafdar and Zhang(2006) classified websites 

based on characteristics, functions, and evaluation into five 

types; portal & search engines, retails, entertainment, news & 

information, and financial services.

3. Research Methods

3.1 Study Subjects

As Internet technology and communication technology 

have been rapidly developing, traditional media and new 

social media exchange information with media content 

consumers through the Internet. To understand how 

information flows in social network spaces, studying the 

information flows through the hyperlink analysis method is 

badly necessary. 

TV networks should continuously receive in-links from 

numerous websites to provide services including news, 

business, and entertainment to general people,  Since TV 

networks generally have long histories and extremely large 

numbers of viewer, they are considered to have very large 

social influence[4]. The characteristics of international TV 

networks were expected to be different to some extent 

because they are affected by many different elements such as 

politics, economy, culture, and language that are different by 

country[5].

In the present study, to examine the characteristics of 

international TV networks and associations and differences 

among them, four TV networks; ABC, BBC, NHK, and KBS 

that have relatively high awareness and influence among 

Koreans were selected to conduct hyperlink analyses. 

Concrete research problems are as follows. 

Research problem 1: How are the hyperlink structures of 

ABC, BBC, NHK, and KBS in the homepage structure 

constructed? 

Research problem 2: Are the types of websites 

hyperlinked to the official home pages of TV networks ABC, 

BBC, NHK, and KBS different from each other?

3.2Study process

In the present study, two different study methods were 

used to solve the two research problems.

3.2.1 Hyperlink data collection program- 

VOSON

VOSON is a hyperlink network data collection tool 

provided by Australian Demographic and Social Research 

Institute and Australian National University. Currently, 

VOSON has been installed on diverse network analysis 

programs to provide data for hyperlink network analysis.

In the present study, in order to completely figure out the 

hyperlink structures of the official home pages of 

international public TV networks, all values were set to the 

maximum as shown in the “Fig. 2”.

(Figure 2) Voson Data Collection

The URLs of the official home pages of individual TV 

networks are follows.

The URL of ABC is 'www.abcnews.go.com', that of BBC 

is 'www.bbc.com', that of NHK is 'www.nhk.or.jp', and that 

of KBS is 'www.kbs.co.kr '. One things that is noteworthy 

here is that when we entered 'abc' in Naver, the official 

website with the URL address 'www.abc.go.com' was shown 

but this website showed only those contents that are related 

to ABC TV network’s TV programs and was completely 

different from the official home pages of other public TV 

networks (BBC, NHK, KBS) that provide diverse services 

such as news and  bussiness. Therefore, websites were 

searched again to find the official home page of ABC TV 
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URL

Home Page Picture

www.abcnews.go.com

www.bbc.com

www.nhk.or.jp

www.kbs.co.kr

(Table 1) Home Page Picture of the Four TV 

Networks

network of which the URL address is  'www.abcnews.go.com' 

was found and this website was selected as a study subject 

because this website satisfied the criteria for  TV networks 

mentioned earlier.

3.2.2 Network analysis program- NodeXL

NodeXL is a network analysis tool developed by 

Microsoft that is operated based on Excel to support 

information extraction from websites that provide SNS 

services, the use of e-mail Outlook, and personal network 

analysis[6]. Since this is based on Excel, it can be used for 

data used in other network analysis tools and can express 

analysis results in diverse diagrams made utilizing Excel 

functions in addition to the Node-Link form(Bonsignore et 

al, 2009). The NodeXL Tool enables adding network graphs 

in the form of charts to 

Excel spread sheets that are used everywhere and also 

enables both beginners and experts to easily conduct network 

analysis(Smith et al, 2009)[7].

In the present study, data in the form of Excel charts were 

received through the data collection tool VOSON installed on 

the NodeXL program and were visualized in NodeXL to 

obtain the figures of the network structures of websites 

hyperlinked to the official home pages of four international 

TV networks; ABC, BBC, NHK, and KBS.

This paper applied the module of centrality types 

including degree centrality, closeness centrality, between 

centrality, and eingenvector centrality.

Type
Module

Meaning

Degree

centrality

 



DC↑ = Industry Power↑, Dependence↓

Closeness 

centrality

 





  












CC↑ = Information Access↑

Between 

centrality

 
  




BC↑ = Information Flow Control↑

Eigenvector 

centrality

Value Centrality

EC↑ = Industry Power↑

(Table 2) Formula of Degree Index

In addition this paper classified the type of industry 

classification to classified the business type centralities 
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including portal, information, business, entertainment, 

personal, advocation, and communication.

3.3 Classification of the types of 

hyperlinked websites

In the present study, referring to the previous studies 

regarding website type classification presented in theoretical 

background, websites hyperlinked to the official home pages 

of four international TV networks; ABC, BBC, NHK, and 

KBS were classified into a total of eight types; portal and 

search engine, business, personal, news and information, 

entertainment, advocacy, communication, and unidentifiable 

[13][14][15][16][17][18][19][20]. 

To review concretely, first, those websites that provide 

wide-ranged information on diverse subjects but link and 

connect to other websites when titles regarding information 

have been clicked were classified into the 'portal and search 

engine' type, second, those websites that had purposes such 

as retail, shopping, retail, shopping, commercial transactions, 

finance, advertisement, or service sales promotion were 

classified into the 'business' type, third, those websites that 

had personal purposes such as personal dilettante lives, 

emotion expression, diversion, etc. were classified into the 

'personal' type, fourth, those websites that provided diverse 

recent information such as news, education, learning, and 

weather produced by themselves and did not receive in-links 

from other websites were classified into the 'news and 

information' type, fifth, those websites that provided 

information or content centering on music, dramas, movies, 

entertainment, and games were classified into the 

'entertainment' type, sixth, websites of non- profit 

organizations, administrative organizations, and NGOs were 

classified into the 'advocacy' type, seventh, those websites 

for the purpose of exchanges such as SNS, cafe, bulletin 

boards, and e-mails were classified into  the 'communication' 

type, and finally, those websites that could not be opened 

due to changes in URL addresses or the expiry of the service 

periods were classified into the 'unidentifiable' type 

[21][22][23][24][25][26][27].

In the present study, hyperlinked websites were coded one 

by one based on the classification criteria for the eight 

website types after entering them to see their contents and 

the contents were analyzed with the data from them. The 

results of chi-square tests and correspondence analyses were 

analyzed to find differences in the types of websites 

hyperlinked to the official home pages of four TV networks; 

ABC, BBC, NHK, and KBS[28][29][30][31][32][33].

4. Study Results

4.1 Results of analysis of ABC, BBC, 

NHK, and KBS in the hyperlink 

structures of the official home pages 

of TV networks

‘Research problem 1’ is exploring the hyperlink structures 

of the official home pages of four TV networks. To this end, 

a total of 4378 collected nodes were analyzed using a 

NodeXL processor and the connection structures among the 

hyperlinked-websites were visualized.

In the analysis results, a total of 4,649 links were found 

among a total of 4,378 nodes and the density of the graph 

was 0.00024. The average total connection degree (sum of 

in-degree and out-degree) was 2, the average life in-link 

connection degree (in-degree) was 1, the average out-link 

connection degree (out-degree) was 1, the average 

betweenness centrality value was 9533.396, the average 

closeness centrality value was 0.000, and the average 

eigenvector centrality value was 0.000.

In the results of calculation of the values of the degrees 

of connections to each website conducted for connection 

degree centrality analysis, the total number of links of ABC 

was 1407, it is  the largest. The second is NHK at 1231, 

BBC at 1119, and KBS at 894. 

BBC, NHK, and KBS were overwhelmingly larger than 

those of other websites but also the numbers of in-links were 

larger than the numbers of out-links, it could be seen that all 

the four TV networks had large influences in the hyperlinked 

network and were playing central roles.
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 Division

Website type

TotalPortal/
search engine

Business Personal
News/

information
Entertainment Advocacy communication

  
ABC

Observed 
frequency(A)

235 112 98 852 2 2 20 1,321

Expected   
frequency(B)

289.0 148.5 109.6 717.9 12.7 5.6 37.7 1,321

A-B -54.0 -36.5 -11.6 134.1 -10.7 -3.6 -17.7 0
Total  % (5.5%) (2.6%) (2.3%) (19.9%) (0.0%) (0.0%) (0.5%) (30.9%)

  
BBC

Observed 
frequency(A)

174 100 95 644 4 1 43 1,061

Expected   
frequency(B)

232.1 119.3 88.0 576.6 10.2 4.5 30.3 1,061

A-B -58.1 -19.3 7.0 67.4 -6.2 -3.5 12.7 0
Total % (4.1%) (2.3%) (2.2%) (15.1%) (0.1%) (0.0%) (1.0%) (24.8%)

  
NHK

Observed 
frequency(A)

299 162 106 502 12 6 32 1,119

Expected   
frequency(B)

244.8 125.8 92.9 608.2 10.7 4.7 31.9 1,119

A-B 54.2 36.2 13.1 -106.2 1.3 1.3 .1 0
Total % (7.0%) (3.8%) (2.5%) (11.7%) (0.3%) (0.1%) (0.7%) (26.2%)

  
KBS

Observed 
frequency(A)

228 107 56 327 23 9 27 777

Expected   
frequency(B)

170.0 87.4 64.5 422.3 7.4 3.3 22.2 777

A-B 58.0 19.6 -8.5 -95.3 15.6 5.7 4.8 0
Total % (5.3%) (2.5%) (1.3%) (7.6%) (0.5%) (0.2%) (0.6%) (18.2%)

  
Total

Observed 
frequency(A)

936 481 355 2,325 41 18 122 4,278

Expected   
frequency(B)

936.0 481.0 355.0 2325.0 41.0 18.0 122.0 4,278

Total %   (21.9%) (11.2%) (8.3%) (54.3%) (1.0%) (0.4%) (2.9%) (100.0%)

*) : χ2=236.481,   df=18, p=0.000

(Table 3) Differences in the types of the official home pages of the four TV networks

(Figure 3) Network maps of websites hyperlinked 

to the official home pages of the four TV 

networks

In addition, new websites that must be watched for 

connection degree centrality were found. Three websites; 

'.angelfire.com/', 'ria.ru/', and '.geocities.co.jp/' had the 

largest numbers of links except for the four TV networks, 

ABC, BBC, NHK, and KBS because the sum of the numbers 

of in-links and out-links of all of these three websites were 

calculated to be 4. There are visualized figure all the links 

of three websites were out-links and were found to have been 

hyperlinked to ABC, BBC, NHK, and KBS.

The values of betweenness centrality were calculated to 

measure the degree to which a website is located between 

other websites in the network. To review the results, among 

the four TV networks, the level of the betweenness centrality 
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of ABC (9804143.880) was the highest followed by NHK 

(8524331.590), BBC (7845225.120), and KBS (6640777.410). 

In addition, the three websites mentioned above 

('http://www.angelfire.com/', 'http://ria.ru/', and 'http://www.

geocities.co.jp/') recorded the highest betweenness centrality 

value(302235.152) next to ABC, NHK, BBC, and KBS 

indicating that they were at important positions to arbitrate 

or mediate other websites in the entire  hyperlink network.

The closeness centrality values is connected to all other 

websites in the hyperlink network. Although all of the values 

were indicated as 0.000 in the table presented above because 

the closeness centrality values were set down to three places of 

decimals, actual values obtained were  'http://www.angelfire.

com/'(0.000114), 'http://ria.ru/'(0.000114), 'http://www.geocities.

co.jp/'(0.000114), ABC(0.000108), and BBC(0.000105) 

indicating that these websites were closest to other websites.

The eigenvector centrality values were the most influential 

in the entire hyperlink networks of the official home pages 

of the TV networks. In the results, the ABC’s eigenvector 

centrality value (0.010) was shown to be the highest 

indicating that the official home page of ABC was the most 

central website in the hyperlink network. The  BBC’s 

eigenvector centrality value is 0.005, and the NHK’s 

eigenvector centrality value (0.004) were produced similarly 

indicating that the official home pages of these two TV 

networks were relatively more central than other websites 

except for the official home page of ABC. In addition, the 

3 website that continuously showed high centrality values 

earlier showed the same eigenvector centrality value (0.001) 

as KBS this time indicating that they were relatively 

peripheral websites of the hyperlink network.

The result shoes that the official home page of ABC was 

judged to be the most influential website and it was found 

that the three newly appeared websites were at important 

positions and that all of them were hyperlinked to ABC, 

BBC, NHK, and KBS as shown in the Figure that visualized 

the hyperlinks.  Also the results confirmed that none of the 

websites were large in scale. The reason why they 

nevertheless occupied important positions is that they were 

linked to all the four very highly influential TV 

networks[14]. 

Therefore, the strategy to link with more influential 

websites is considered more appropriate for the expansion of 

the influence of a website rather than linking with many 

websites.

4.2 Results of analysis of differences in 

TV networks 4.2 ABC, BBC, NHK, and KBS 

in types among the websites hyperlinked 

to the official home pages .

The study confirmed that chi-square tests were conducted 

to examine the differences in types among the websites 

hyperlinked to the official home pages of international TV 

networks ABC, BBC, NHK, and KBS. The results of the 

chi-square analyses indicated that there were differences in 

types among the websites hyperlinked to the official home 

pages of different international public TV networks(χ

2=236.481, df=18, p=0.000). 

The results of the relationship between the variable ‘TV 

networks’ containing the four TV networks; ABC, BBC, 

NHK, and KBS as lower categories and the variable ‘website 

types’ containing the seven website types; portal and search 

engine, business, personal, news and information, 

entertainment, advocacy, and communication as lower 

categories are as follows. 

According to the results of examination of information on 

the repeated calculations in the correspondence analysis, the 

average eigenvalue finally fitted through a total of 51 

repeated calculations is 1.139. In addition, 60.9% of the 

variance of the data was explained by one dimension and 

53.0% was explained by two-dimension. Therefore, 57.0% of 

the variance was explained by the two different

The combination system of the coordinates of the 

categories under 'TV networks' and 'website types' for 

individual dimensions are schematized as follows. In “Fig. 

4”, all the  categories under 'TV networks' are gathered in 

the right top area in the case of one dimension and the 

categories under 'website types'; advocacy, portal and search 

engine, news and information, business, personal, 

entertainment, and communication are distributed in the case 

of two dimension. On reviewing the figure concretely, it 

could be seen that, NHK were closely related with portal & 

search engines and business, KBS showed the shortest 

distanced to business and personal, ABC was the closest to 

news and information, and BBC showed short distances to 
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news & information and personal. On the other hand, the 

categories: advocacy, entertainment, and communication 

under website types showed long distanced to all the four 

TV networks.

(Figure 4) Combination chart of category points 

under 'TV networks' and 'websites types'

Variable Categories Frequency
Dimension

1 2

TV

networks

ABC 1,321 0.750 0.653

BBC 1,061 0.581 -1.074

NHK 1,119 -0.620 0.546

KBS 777 -1.175 -0.431

Website

type

Portal and search 

engine
936 -0.864 0.586

Business 481 -0.803 0.245

Personal 355 -0.036 -0.173

News and 

information
2,325 0.627 -0.022

Entertainment 41 -3.435 -2.905

Advocacy 18 -3.120 0.029

Communication 122 -0.436 -3.579

*Note. Normalization of main components of variable

(Table 5) Coordinates of categories under ‘TV 

networks’ and ‘websites types’

5. Conclusion and Implication

5.1 Study conclusion 

In the present study, based on the numerous network 

analysis methodologies presented in Webometrics studies, the 

network analysis program NodeXL and the content analysis 

program SPSS were combined to figure out the structures 

and types of those websites that were hyperlinked to the 

official home pages of the four international TV networks, 

ABC, BBC, NHK, and KBS and simple comparative studies 

were conducted. Through the studies, differences in the 

characteristics and types of hyperlink connection structures 

among the home pages of the individual TV networks were 

found and concrete conclusions were drawn as follows.

First, to review the numbers of nodes that mean the 

numbers of websites associated with the four TV networks, 

the numbers of nodes associated with ABC, BBC, NHK, and 

KBS were1,377; 1,095; 1,216; and 894 respectively. 

Therefore, the ABC can be said to be the most influential 

followed by NHK, BBC, and KBS. KBS had the smallest 

number of nodes and was a little less influential compared 

to the other three TV networks. In fact, ABC and BBC are 

less restricted by language because all the contents of the 

websites are in English and English has been continuously 

accepted as an international current language throughout the 

world and has been designated as a mother tongue in many 

regions. In addition, since the USA and the UK have been 

highly influential internationally for long and their TV 

networks had been relatively highly influential[34][35][36] 

[37][38]. Given these conditions, the abovementioned results 

are considered natural. The weak influence of KBS has been 

expected because the entire content of its home page is in 

Korean, Korean is used only in Korea, and the area of Korea 

is not large. However, unexpectedly, NHK TV network in 

Japan having similar objective conditions to those of Korea 

showed a larger number of associated websites clearly 

indicating that NHK had good network structure at a quite 

high level[39][40][41][42][43].

Second, the result shows that the number of out-links of 

ABC was the largest at 30 and that of KBS was at 0. When 

the websites out-linked to ABC were accessed and reviewed, 

it could be seen that many external websites independently 

established by ABC were found[44][45][46][47][48]. That is, 

rather than operating a single website, ABC intentionally 

made diverse and subdivided websites of it and was 

reinforcing interactions between the websites with a view to 

improving the influence of the entire ABC TV network. In 

fact, the largest influence of ABC TV network because such 

actions could exert positive effects to some extent. In 
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contrast, KBS had no out-link and this could be regarded to 

be one of the reasons for the lowest influence indicating the 

necessity for KBS to learn many things from ABC[49][50] 

[51][52][53].

Third, on reviewing the network structures indicated in 

“Fig. 3”, many new facts could be seen. First, the number 

of links between ABC and BBC was the largest and the 

number of links between BBC and NHK was shown to be 

similarly large. To review concretely, ABC was the most 

closely associated with BBC and much less 

closely associated with NHK and KBS. BBC was closely 

associated with both ABC and NHK but was hardly 

associated with KBS. NHK showed high levels of association 

with BBC and KBS and a low level of association with 

ABC. KBS was low level associated with ABC or BBC, but 

was closely associated with NHK. The close association 

between ABC and BBC can be easily understood because 

they are geographically close and have similar social 

environments. Of course, KBS and NHK were also closely 

associated for similar reasons. However, it should be noted 

that both BBC and NHK were closely associated with two 

TV networks despite long geographical distances and large 

cultural differences so that they can be regarded to be 

progressive and open TV networks. Fourth, the study tested 

the types among the official home pages of the four TV 

networks were examined. The results of chi-square tests 

showed the order of the numbers of the types of all websites 

hyperlinked  to the TV networks from the type with the 

largest number of websites as  'news and information' > 

'portal and search engine' > 'business' > 'personal' > 

'communication' > 'entertainment' > 'advocacy'. Among the 

types, the type 'news and information' had an 

overwhelmingly large number of websites and the highest 

ratio. In the category point combination chart drawn through 

correspondence analysis, ABC showed the longest distance to 

the 'entertainment' type because it mainly used the home 

page for 'news and information.' BBC showed somewhat 

longer distances than the reaming three TV networks and 

was farthest from the 'entertainment' type because it mainly 

used the home page for 'news and information' and 

‘personal’ purposes. NHK had the largest number of types of 

websites surrounding it and was farthest to ‘entertainment’ 

and 'communication' types because it mainly used the home 

page for 'portal and search engines' and 'business.' KBS was 

farthest from the 'entertainment' type because it mainly used 

the home page for 'business' but its distance to the 

'entertainment' type was shortest among the four TV 

networks. When seen comprehensively, the types of websites 

hyperlinked to the official home page of NHK were 

relatively the most diverse.

Fifth, when the category point combination chart drawn 

through correspondence analyses was analyzed again after 

changing the viewpoint to see the results from the viewpoint 

of  hyperlinked website types instead of TV networks, the 

'news and information' type was found to be closest to ABC 

TV networks, the 'portal and search engine', 'business', and 

'personal' types were found to be closest to NHK TV 

networks, the 'entertainment' and 'advocacy' types were 

found to be closest to  KBS, and the 'communication' type 

was found to be closest to BBC TV networks. The shortest 

distance  means that the network has a larger number of that 

type of websites than other TV networks. This information 

may enable Internet users to efficiently select TV network 

home pages according to the types of information that they 

want to find out. 

The sum of the results, the NHK TV network in 

webpages attracted the greatest attention. NHK TV network 

can be said to have constructed relatively the most rational 

and successful website networks among the TV networks. It 

overcame it’s drawbacks to have more associated nodes than 

BBC while having 15 out-links, and the most diverse 

hyperlinked website types. The home page of KBS TV 

network that has been operated in similar environments to 

those of NHK showed relatively many shortcomings.

The above conclusions clearly should have some parts not 

consistent with facts because the analyses were conducted 

with data for a (or a certain) period of time because 

hyperlinks are so dynamic and change frequently following 

changes in external environments so that conclusions cannot 

be easily drawn from the data collected at a time. If data 

collected in many lots over a quite long period of time are 

analyzed, more accurate results should be produced. 

Although data from different time zones could not be 

collected in the present study, the present study is considered 

meaningful in that it presented a new method of studying the 

structures and characteristics of TV networks’ home pages 
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and in particular, it is considered more meaningful in that it 

presented a new direction of thinking about the way how to 

draw conclusions with analysis results.

5.2 Discussion and implications

The present study shows significant results, on the other 

hand it also has several limitations, which are examined 

concretely as follows:

First, when hyperlink data with VOSON search engine, all 

of the numbers of collection variables were set to the 

maximum to collect as many as possible websites 

hyperlinked to the official home pages of TV networks so 

that both directly connected websites and indirectly 

connected websites could be studied. Consequently, despite 

that only four TV networks were the data obtained exceeded 

4,000.    

Of course, the results should be general and highly 

reliable because large numbers of data are analyzed but the 

number of TV networks that can be analyzed should 

decrease. In the process of collection for the present study, 

data on a total of five TV networks including  CCTV were 

intended to be collected at first but an e-mail was received 

indicating that the volume of data was too big to process 

through VOSON. Therefore, CCTV was deleted and the data 

of the remaining four TV networks were collected first and 

data on CCTV were collected separately. Thereafter, the two 

collected data files were combined into one file and attempts 

were made to analyze the file through a NodeXL processor 

but the program was continuously shut down automatically 

because the data volume was too big. Eventually, only the 

data on four TV networks; ABC, BBC, NHK, and KBS were 

analyzed. Therefore, if many TV networks should be studied 

later, appropriate numbers of data should be set when the 

data are collected.         

Second, as mentioned earlier, although the home page of 

ABC TV network is known to be 'www.abc.go.com', it was 

found that this website showed only those contents that are 

related to ABC TV network’s TV programs and was 

completely different from the official home pages of other 

public TV networks (BBC, NHK, KBS) that provide diverse 

services such as news and business when it was accessed. 

Therefore, the official home page of ABC TV network of 

which the URL address is  'www.abcnews.go.com' that had 

a similar structure to the home pages of three  TV networks; 

BBC, NHK, and KBS was selected as a study subject. 

Although the foregoing decision unavoidably affected the 

study result to some extent, it is assumed to have been a 

relatively good decision in the unavoidable situation. 

Therefore, if ambiguous home pages appear later when study 

subjects are selected, those home pages should be carefully 

classified to determine study subjects with care based on the 

purpose of the study. 

Third, longitudinal studies should be conducted on 

hyperlink networks. Many websites were unidentifiable 

because URL addresses of some websites were changed or 

disappeared over time. In addition, in the present study, the 

data were collected on December 12, 2015 and demand for 

news in the USA seemed to be higher than ever before 

because the presidential election was approaching affecting 

the study results to some extent. Therefore, long-term studies 

should be conducted to examine diverse situations of the 

networks hyperlinked to the home pages of individual TV 

networks and the processes of their changes over time. In 

addition, since the number of visitors to KBS may rapidly 

increase in a short time when a social event has occurred at 

a certain time, for instance, when the Sewol ferry disaster 

has occurred, such situations should be also considered when 

analyzing data. 

If follow-up studies would supplement the three 

limitations presented above and conduct more diverse 

analyses, those studies should be more objective.
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