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Abstract. Online game websites can not only provide players with a hyperspace 
for enjoying game playing, but also with a service platform for diverse 
community interactions, information sharing, and online transactions. Based on 
the four virtual spaces proposed in Angehrn’s (1997) ICDT model: virtual 
information space (VIS), virtual communication space (VCS), virtual 
distribution space (VDS) and virtual transaction space (VTS), this research 
developed a content architecture for analyzing the function interface of online 
game websites. 26 online game websites are chosen as sample sites. This 
research found that most of the websites investigated provide good service 
functions in both VIS, but require further improvement of their VTS functions. 
Certain suggestions are proposed to the online game websites in Great China 
area. 

1   Introduction 

Due to the dramatic development of the Internet, surfing the Internet has become part of 
humans’ everyday life. Through the Internet, users are engaging in more and more 
online activities such as shopping and entertaining games, not just simply for searching 
information and using email services. Online game is a newly fast-growing entertaining 
activity with the development of the Internet; it not only provides a channel for online 
game players to relax, but also brings them great satisfaction and achievement through 
accomplishing those tasks designed in online games. Besides, online game offers 
complete interactive functions, such as online chatting and virtual objects exchange. 
Compared to the traditional single-machine game, online game comes with much more 
interactivity and simultaneously satisfies four online demands: relation, transaction, 
interest and fantasy (Hagel et al., 1997).  

The revenue model of online games has been mainly from hourly playing fee, 
membership subscription, and game software’s selling. The hourly playing fee can be 
charged by purchasing a game points card or monthly game pass sold by the game 
company. However, due to the high competitive environment and low entry threshold, 
online game industry is facing with the “market saturation” at present. In order to 
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attract more players, online game practitioners have converted the revenue model based 
on selling game software and membership subscription into selling virtual items related 
to the game itself, and this change has brought them more profits than those gained 
from the traditional model. This is mainly because of the uniqueness and variety of 
virtual items that make game role-playing more vivid and attractive. Thus, in addition 
to understanding and satisfying customers’ needs, providing perfect services and 
adopting a suitable revenue model become key factors to a successful business.     

This research investigates the contents of major online game websites of the Great 
China area, including Mainland China, Hong Kong and Taiwan. Our study is to analyze 
the content of services provided on the target websites and their revenue models. 
Online game websites can not only provide players with a hyperspace for enjoying 
game playing, but also with a service platform for diverse community interactions, 
information sharing, and online transactions. Based on this feature, this study adopts 
the four virtual spaces proposed in Angehrn’s (1997) ICDT model: virtual information 
space (VIS), virtual communication space (VCS), virtual distribution space (VDS) and 
virtual transaction space (VTS), as the basis for content architecture of analyzing the 
function interface of online game websites, and practical suggestions will be proposed 
in the final section.  

2   Literature Review 

2.1   Online Game 

Online games are one sort of entertainment-oriented and Internet-based information 
technology. Typically they are multiplayer games for users to fantasize and entertain 
themselves. Online players can enjoy user-friendly interfaces and multimedia effects 
via graphical operations. In addition, users are allowed to play a variety of fantasy roles 
and interact with one another in a virtual world. Several factors may contribute to user 
intention to play online games. To investigate the reasons why people play online 
games, Hsu and Lu (2004) conducted a study applying an extended technology 
acceptance model (TAM) with social influences and flow experience as two constructs 
to predict users’ acceptance of online games. The results from their study indicated that 
social norms, attitude, and flow experience explain about 80% of game playing. A few 
of researchers have conducted studies investigating the impact of human behaviors on 
playing computer games. For example, Chou and Tsai (2004) tried to explore gender 
differences among adolescents playing computer games and found out that although 
both genders agreed that playing computer games has bettered the quality of their 
friendships, there was still a slight gender difference with regard to the predictors of 
Taiwan high school students’ game playing enjoyments. In Gao’s (2005) paper, a set of 
guidelines which help online game marketers understand how users form their trust in 
online games as well as a theoretical overview of the factors influencing user trust are 
provided. Gao pointed out that because an online game player is both a consumer of 
web-based entertainment and a computer user, factors related to the web environment 
and to the games have to be examined in order to identify what could possibly affect 
user trust in online games. Three groups of factors were discussed: perception about the 
company, perception about the online gaming site, and perception about an individual 
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game. Griffiths, Davies and Chappell (2003) conducted an online questionnaire survey 
to examine various factors of online computer game players. The results showed that 
the time a player spent each week playing computer games would be prolonged if the 
age of the player was younger.     Chen, Huang and Lei (2005) analyzed a 
1356-million-packet trace from a sizeable MMORPG (Massive Multiplayer Online 
Role Playing Games) and pointed out that the arrival of game sessions within 1 hour 
can be modeled by a Poisson model, while the duration of game sessions is 
heavy-tailed. Hsu and Liang (2004) conducted a web questionnaire to investigate the 
domestic players’ needs for personalized services in a MMORPG and the result showed 
that personalization in MMORPG should reflect on real-life experience, which means 
that the experience of interaction in the real world should be shifted to a virtual 
MMORPG world. 

2.2   Content Analysis 

A number of scholars have given content analysis different definitions and explanations 
based on their own perspectives. Weber (1990) defined “content analysis” as a research 
method to be used for the procedure of accurate deducing process in a subject. 
Krippendorff (1980) proposed three different categories for the reliability design of 
content analysis: stability, reproducibility and accuracy. Stability refers to the 
consistency in the analysis process; reproducibility refers to the similarity of the 
reproducing process by different coders in different environments and places; accuracy 
refers to the degree whether the coding process fits the definite standard function or 
expected result. No matter which one the reliability refers to, they are all used to 
evaluate the agreement degree between observers and coders to deal with data 
individually. The reliability can be expressed by Formula 1 and Formula 2. Kassarjian 
(1977) suggested the reliability coefficient be higher than 85%, which means the 
coding result can be accepted.  

Intercoder Agreement
21

2M

NN +
＝   ........................................................... (Formula 1) 

where M = the number of coding decisions upon which the two coders agree 

1N  = number of coding decisions made by coder 1 

2N  = number of coding decisions made by coder 2  

Reliability =  ( )[ ]Agreement Intercoder ofMean 11

Agreement Intercoder ofMean 

×++
×

n

n
  ......... (Formula 2) 

n = the number of coders 

3   Content Architecture of Online Game Websites 

The four virtual commercial spaces in the ICDT model (Angehrn, 1997) are utilized in 
this research for establishing a content analysis structure of online game services. ICDT 
presents four different virtual spaces generated with the development of the Internet, as 
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well as analyzes and classifies the commerce-based Internet strategies through 
systematic research methods. The four virtual spaces include: Virtual Information 
Space (VIS), Virtual Communication Space (VCS), Virtual Distribution Space (VDS), 
and Virtual Transaction Space (VTS). By dividing four different virtual spaces, the idea 
of using the Internet as an extension from the traditional market is emphasized, and the 
ICDT model is developed and used to analyze how traditional products and services 
can be redesigned through the Internet, and to point out that new competitive strategies 
for enterprises can be created via the information exchange and communication, and 
distribution of various products and services in the cyberspace. Figure 1 clearly 
illustrates the classification of the ICDT model and the main function of each space, as 
explained below:  

1. VIS includes new Internet channels provided for an agent to display the related 
information to products or services offered. The main function of this space is to 
establish new channels for product sales and services by Internet marketing, mass 
advertising, and low cost. 

2. Instant information exchange can be achieved through the interactive mode of VCS; 
furthermore, the access of products and services can be improved to enhance the 
communication relationship between up and down-stream companies.  

3. To satisfy the delivery for a variety of products and services, VDS classifies services 
into three categories: online delivery (e.g., e-books), delivery without real 
substances, and assistance service. The main function is to reduce the cost and 
improve the quality and innovation of product and service distribution.   

 
Fig. 1.  The four virtual spaces of ICDT model (Angehrn ,1997) 

4. VTS includes all the transaction activities carried out online, such as placing orders, 
issuing invoices, and making payments, etc. The purpose of simplifying the 
transaction process can be accomplished through online transaction services and 
hence to increase competitive advantages.  
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The four virtual spaces of the ICDT model are used to check the service functions 
offered by selected online game websites. As shown in Table 1, an architecture is 
proposed for the detailed structure of each stage included in the content analysis of this 
research. 

Virtual Information Space (VIS) mainly provides related information to products or 
displays service information; therefore, those functions related to products and services 
offered should be provided in this space. At the same time, the two major online 
transaction procedures proposed by Liang et al. (1998) – search and comparison are 
 

Table 1. The Architecture of Online Game Websites 

Virtual 
Space  Category 

News 
User Contract 
Make-up Mechanism 
Game Rules 
Regular Maintenance Schedule 

 
 

Authority Info 
 

Advertisement Column  
Game Guide 
Beginner’s Guide 

 
Game Info 

Payment Explanations 
Support Tools 
Desktop Pictures 

 
 
 
 
VIS 

 
Downloads 

Animations 
Create/Manage Account Account e-Paper 
Community Forums Vote Forum 
FAQ 

 
 
VCS 

Support Technical Support 
Purchase 

Determination 
Product Introduction, searching by key words, 

product details 
Order Order online, purchasing places 
Security Emblems issued by other organization, 

standard security emblems 
Payment Credit card, phone calling payment, ISP, 

postal/inter bank transfer, e-pocket, others 

 
 

Transactions 

Revenue 
Models 

Pre-paid card, equipment exchange, 
membership fee, game software 

 
 
 
VTS 

Post-Purchase 
Interaction 

Customer 
Service 

E-mail account, service line, online service 

e-Delivery VDS 
Point-of-Sale Pickup 

adopted in this research to ensure the concept of demand and construct the variables 
required in VIS, which can be divided into three main sections: authority information, 
game information and downloads sharing. In Virtual Communication Space (VCS), the 
concept of examination from online transaction procedures proposed by Liang et al. 
(1998) is used to construct the required variables. Examination is defined as to examine 
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the purchased products. Thus, based on this concept, the functions of VCS can be 
classified as membership accounts, discussion forums and supporting offers. For 
Virtual Transaction Space (VTS), this research divides online transaction activities into 
three main stages from a purchaser’s viewpoint: purchase determination, purchase 
consumption and post-purchase interaction (Kalakota, 1996 ). Following these three 
stages, the item sorting and variable design are carried out, which include product 
purchase determination; order, security, payment and revenue models for purchase 
consumption; customer service for post-purchase interaction. Finally, for Virtual 
Distribution Space (VDS), the delivery from online transaction procedures proposed by 
Liang et al. (1998) and receipt of product from online transaction behavior proposed by 
Kalakota (1996) are referred to for considering the fact that most products ordered from 
online game websites are directly delivered to the game players through the Internet. As 
a result, the functions should be equipped with both e-delivery and point-of-sale pickup 
option from conventional shopping,  with the expectation of achieving a more accurate 
analysis.  

4   Function Interfaces Assessment 

26 online game websites are chosen as sample sites mainly based on the reports of Top 
10 of the Online Game Downloads in Mainland China (iResearch, 2006), Online Game 
Rankings of Yahoo! Hong Kong website (http://hk.games.yahoo.com/pc /index.html), 
and Hot Game Bulletin Board of Bahamut (http://www.gamer.com.tw/), during the 
period of August 7th to September 12th, 2006. Based on the constructing categories and 
coding principals of Content Analysis, three investigators analyzed the contents of 
these sample sites independently from Oct. 8th to Oct. 26th, 2006. 

In order to examine whether the variable definitions and coding principals are clear, 
and the coders understand the procedures and principals related to the analysis, it is 
necessary to predict the reliability before starting coding. If the prediction reliability is 
low, then communication and review must be carried out until the reliability meets the 
acceptance level to initiate the formal coding process. To predict the reliability, this 
research selects 20% from online game websites in different areas as samples. The 
intercoder agreement degrees are 0.859, 0.805 and 0.751, respectively, and the 
prediction reliability is 0.925. Based on the content coding done by three investigators, 
the reliability reaches the standard level (>0.85), which means that the coding quality of 
the research meets the requirement of objectivity. 

Based on the classification method publicized in DFC (2006), this research classifies 
online games as Casual Games, Children’s Entertainment, Sports/Fighting/Racing, 
First-Person Shooters/Action, Strategy/Simulation Games, and Massively Multiplayer/ 
Persistent Worlds (MMOGs). According to the classifying result shown in Table 2 
below, the most popular online game websites in Great China area are of MMOGs 
category, and are mainly designed by Korean manufactures. 

The main function of VIS is to help an enterprise establish new channels for product 
sales and customer services through Internet marketing with extensive advertisement 
and low cost. The coding statistic results of the three parts of VIS are shown in Table 3. 
Through VCS, instant information exchange can be made by the interactive mode on 
the Internet, meanwhile the acquisition of products and services can be improved to 
enhance the up- and downstream communication relationship. The coding statistic 
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results of VCS are shown in Table 4. VTS is used for online transactions, including 
order, invoices and payments, etc. Through the new online transaction services, 
business owners can simplify the operation process to promote their competitive 
advantages. The coding statistic results of VTS are shown in Table 5. The main 
function of VDS is to help e-retailing businesses reduce cost and improve product 
quality, and further enhance distribution efficiency and innovation. The coding statistic 
results of VDS are shown in Table 6. 

The provided service rate of these four virtual spaces is also shown in Table 7. The 
“provided service rate” is defined as the percentage of actual service number to all 
provided service number in these four virtual spaces. For example, the total provided 
service number of VIS is 201 from 26 online game websites, and the average service 
number of VIS from each website is 12, hence the provided service rate is 201/12x26 = 
64.4%. 

Table 2. The Classification of Online Game Websites 

 MMOGs Casual Games Action Sports Racing 
Mainland China 4 1 0 1 1 

Hong Kong 4 1 1 0 0 
Taiwan 11 0 1 0 0 

Table 3. Variable Statistics of VIS 

Percentage 
Category                     

Mainland 
China 

Hong 
Kong Taiwan Average 

News 100% 100% 100% 100% 
User Contract 87.5% 100% 100% 95.8% 
Make-up Mechanism 12.5% 0% 16.7% 9.73% 
Game Rules 12.5% 50% 50% 37.5% 
Regular Maintenance 
Schedule 

12.5% 50% 66.7% 43.1% 

 
 

Authority 
Info 

 

Advertisement Column 50% 50% 25% 41.7% 
Game Guide 100% 100% 100% 100% 
Beginner’s Guide 87.5% 100% 91.7% 93.1% 

 
Game Info 

Payment Explanations 25% 50% 41.7% 38.9% 
Support Tools 100% 100% 100% 100% 
Desktop Pictures 75% 66.7% 91.7% 77.8% 

 
 
 
 

VIS 

 
Downloads 

Animations 62.5% 83.3% 83.3% 76.4% 

Table 4. Variable Statistics of VCS 

Percentage 
Category                     

Mainland
 China  

Hong 
Kong Taiwan Average 

Create/Manage Account 100% 100% 91.7% 97.2% Account
e-Paper 12.5% 16.7% 33.3% 20.8% 
Community 100% 50% 91.7% 80.6% Forums
Vote Forum 62.5% 16.7% 50% 43.1% 
FAQ 100% 100% 100% 100% 

VCS

Support
Technical Support 37.5% 0% 41.7% 26.4%  
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Table 5. Variable statistics of VTS 

percentage 
category                     

Mainland 
China

Hong
Kong Taiwan Average 

Introduction 100% 83.3% 100% 94.4% 
Searching by key 
words 25% 0% 33.3% 19.4% 

Product details 0% 16.7% 66.7% 27.8% 

Purchase
Determination 

Product

Best sellers 50% 0% 25% 25% 
Order online 100% 33.3% 100% 77.8% 
purchasing places 62.5% 83.3% 83.3% 76.4% Order
License vendor 25% 16.7% 16.7% 19.5% 
Emblems issued by 
other organization 0% 0% 0% 0% Security 
Standard security 
emblems 0% 33.3% 66.7% 33.3% 

Credit card 100% 33.3% 91.7% 75% 
Phone bill charge 75% 0% 75% 50% 
ISP 12.5% 0% 50% 20.8% 
Postal/inter bank 
transfer 62.5% 16.7% 66.7% 48.6% 

e-pocket 0% 0% 25% 8.3% 

Payment 

Others 100% 66.7% 75% 80.6% 
Pre-paid card 87.5% 66.7% 58.3% 70.8% 
Equipment
exchange 87.5% 50% 75% 70.8% 

Membership fee 0% 0% 16.7% 5.6% 

Transactions

Revenue
Models

Game software 12.5% 66.% 66.7% 48.6% 
E-mail account 87.5% 66.% 83.3% 79.2% 
Service line 100% 66.% 91.7% 86.1% 

VTS

Post-Purchase 
Interaction

Customer
Service 

Online service 25% 66.7% 66.7% 52.8% 
 

Table 6. Variable Statistics of VDS 

Percentage 
Category                     

Mainland 
China 

Hong Kong Taiwan Average 

e-Delivery 100% 50% 100% 83.3%  
VDS Point-of-Sale Pickup 25% 83.3% 75% 61.1% 

Table 7. Average provided service percentage of four virtual spaces 

 VIS VCS VTS VDS Average 
Mainland China 60.4% 68.8% 50.6% 66.7% 61.6% 

Hong Kong 70.8% 47.2% 34.8% 62.5% 53.8% 
Taiwan 66.7% 68.1% 60.6% 87.5% 70.7% 
Average 66.0% 61.4% 48.7% 72.2% 62.0% 

5   Conclusions and Suggestions 

This research uses content analysis to investigate the contents of major online game 
websites of the Great China area, including Mainland China, Hong Kong and Taiwan, 
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and constructs a research model based on ICDT to analyze the current service functions 
provided in those online game websites. Based on the research results, we propose the 
following suggestions:  

1. Online game websites in Great China area should improve their internal security 
system. The lack of a complete security platform will easily make customers feel 
insecure during the online transaction process. Only with a provision of complete 
security policies can effectively convince customers to purchase online with 
assurance.  

2. The online game websites in Hong Kong and China should improve the detailed 
introduction and explanations of products. Since most products sold are game 
equipments to be delivered directly to customers through the Internet, an absence of 
detailed explanations cannot make the players have full trust on the products. Also 
the lack of probation period and return policy can cause the players’ insecure feeling 
towards such websites.  

3. The provision of a complete make-up mechanism is missing in the majority of online 
game websites in Great China area. As games are played online through the Internet, 
when a server problem hinders players’ connection to the website, the game website 
must clearly set up a mechanism and policy to make up the players’ loss. For 
example, a function that can keep all complete records of the game users’ history 
(including playing time and transactions) is suggested to be added to the web design. 
The establishment of a complete make-up system is necessary to win customers’ 
trust. 
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