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Abstract 

 

Since the early 2000’s, the online games have been recognized as a major profit model within E-

commerce and have been developed into the core of the world cultural industries. However, online game 

industry has encountered higher competition in global market. To survive successfully in today’s 

competitive online game markets, they need to determine who the target customers are and what motivates 

them. However, previous research didn’t focus on identification of critical variables for market 

segmentation in online game market. Additionally, the traditional clustering methodologies have not 

provided a unique clustering nor determined the precise number of clusters. The purpose of our research is 

to identify the critical variables and to develop a new methodology for market segmentation of online game 

market. Our research tested the model with Korean online game users because Korean online game industry 

is the frontier of global online game industries. 

Conclusively, the critical variables are the suitability of feedback, the reality of design, the precision of 

information and the involvement of virtual community. The analysis of segmentation shows that the 

primary target audiences are positively influenced by the reality of design and the involvement of virtual 

community. To attract the primary target audiences, online game companies should develop strategies 

depending on the effectiveness of the variables and the demographic and behavioral characteristics of target 

audiences. 

 

Keywords; Marketing Segmentation, Marketing Strategy, Structural Equation Model, Self-Organizational 

Map, Online Game 

 

1. Introduction 
 

A new revolutionary period of e-commerce has begun since the early 2000’s. A vast decline in Internet 

company stocks caused the economic bubble to burst, thus raising the question, ‘what is the profit model of 

E-commerce?’ [27]. The online game has shown to be a major part of the profit model. The online game 

business made a profit from the entire customer group with a monthly fixed fee and time-usage fee, while 
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other Internet businesses made a profit only from 2-5% of their customers [28]. Online games once seen as 

a mere method of entertainment had proven potential for profitability and was a viable business model that 

guaranteed profit.  

The global online game industry has been grown rapidly and has been developed into the core of the 

world cultural industries. In the center of those trends, Korean online game market is located. Therefore, 

research about Korean online game markets will be helpful for other countries to understand the change of 

global game markets. 

The primary platform in Korean game industry has been changed from arcade games (30.2%) to 

online games (36.1%) in 2002 and the scale of online game market was forecasted to increase to 41.7 % in 

2005 [22]. Korean Ministry of Culture & Tourism (MCT) indicates that the scale of Korean game industry 

exceeds that of movie industry in 2002. Additionally, the competitive power of the Korean online game 

industry has become the second in the world, due in part by the high level of online server technology, 3D 

design skill and online game contents [29].  

With the rapid growth and the higher competitive power, the importance of this industry has been 

realized not only in the world culture but as a profitable business model. Many Korean online game 

companies hoped that the first mover would be successful and recklessly entered into online game markets 

without understanding the core needs of those audiences. However, the lack of consideration has forced 

many Korean online game companies to fail to survive in domestic game market [20]. Additionally, the 

Korean online game industry encounters higher competition with the entrance of foreign online game 

competitors and substitution to video games [20, 22, 28, 42].  

To survive in today’s competitive online game markets, Korean online game companies need to 

determine who the target customers are and what motivates them. This process is called market 

segmentation, by which companies are able to understand their loyal customers and concentrate their 

limited resources into them. However, previous research didn’t focus on identification of critical variables 

for market segmentation in online game market. Additionally, the traditional clustering methodologies have 

not provided a unique clustering nor determined the precise number of clusters [6, 7, 33, 37].  

The purpose of our research is to identify the critical variables and to develop a new methodology for 

market segmentation of online game market. Our research approach is categorized into two phases. The 

first phase is using a statistical approach to find the critical segmentation factors. The second phase is 

conducted by a two-level SOM to develop the actual clusters. A two-level SOM is useful to effectively 

reduce the complexity of the reconstruction task and noise. Finally, we develop the marketing strategies to 

attract target audiences by identifying the profiles of their loyal customers.  

 

2. Theoretical Background 

 
2.1 Literature review 
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For market segmentation, online game companies need to identify the primary variables to recognize 

their customers’ wants, attitudes and habits [26]. Therefore, the first step of segmentation is to identify 

segmentation variables. However, variables of previous studies could not be accepted since they have been 

conducted mainly from the technological and psychological perspective. The main concern of technological 

research on online game is to design and develop a more attractive and effective online game environment 

[1, 34, 40]. However, no matter how sophisticated the technologies applied, users would not revisit the 

game site if it failed to reflect their needs. Furthermore, the results of psychological research on online 

game are not generalizable into business implications because it focused on negative effects caused by the 

game addiction [10, 16, 21, 23, 31]. 

On the other hand, in Internet marketing and especially in online game area, more emphasis is being 

placed on the impact of a flow using a business perspective as shown in Table 1 [2, 9, 11, 19, 24, 30, 36]. 

Flow in online game is defined as the condition where users believe that the current experience is optimal, 

get pleasure in online game and can control the usage of online game [12]. When online game users achieve 

flow, they receive an optimal experience which makes themselves revisit their site without any 

compensation [9, 11, 19, 24, 30]. Through the review of the relevant literature, we identify the primary 

factors for online game from a business perspective as follows: the convenience of operator, the suitability 

of feedback, the reality of design, the precision of information and the involvement of virtual community. 

Our research hypothesizes that these determinants have a positive effect on flow. 

 

(Insert Table 1. The variables of previous research) 

 

2.1.1 The convenience of operator 

 

Operators are characters and items which are used to play games. We identified the convenience of the 

operator as the manipulatability of operators to play games [35]. The higher convenience of operator 

provides users the more positive influence to flow. Previous research indicated that operator is an important 

determinant of influencing interaction between users and games [2, 14, 39]. 

 

2.1.2 The suitability of feedback 

 

Feedback is the reaction from online games [3, 11]. For example, when players kill a monster within 

NCsoft's Lineage, they receive feedback upgrading their level. A primary reason for playing online games 

is for gamers to achieve status in a virtual community by making their avatar (virtual character) wealthy 

and achieving a higher position. Therefore, the higher suitability of feedback provides users positive 

influence to flow. 

 

2.1.3 The reality of design 
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Online games differ from previous computer games because users play with other humans in a virtual 

community rather than the computer. The computer is merely a mediating tool connecting among humans 

within cyber space. Therefore it is important to have gamers feel their space as real. To make an interface 

of a game site look like the real world, design is a primary factor. Therefore, the reality of design is defined 

as the design quality of interface making gamers feel online games as part of the real world. Technological 

researchers also consider design as an important determinant in developing successful online games [1, 34, 

41]. 

 

2.1.4 The precision of information 

 

Information is the contents from online game to achieve the stated goals. Gamers who received more 

precise information about how to play the games tended to achieve online game goals and experience flow 

easier [11, 32]. Therefore, the higher precision of information provides users positive influence to flow. 

 

 

2.1.5 The involvement of virtual community 

 

Virtual community is defined as computer-mediated spaces with potential for integration of member-

generated content and communication [17]. Online game users should solve problems together interacting 

with other users in virtual communities [11]. The higher level of involving in virtual community provides 

users positive influence to flow. 

 

2.2 A Two-Level SOM 

 

The first step of market segmentation is to split a whole market into different segments within which 

customers have the same and similar requirements [26]. Clustering is generally used as the primary 

methodology for market segmentation. The previous clustering related researches have been conducted 

mainly based on hierarchical and partitive methods. 

Hierarchical methods, which build a hierarchical clustering tree (i.e. dendrogram), can be further 

divided into agglomerative (bottom-up) and divisive (top-down) algorithms. In this method, data points are 

merged together to form a clustering tree that finally consists of a single cluster. Partitive methods (k-

means) divide a data set into a predefined number of clusters, typically by trying to minimize some 

criterion or error function [33, 38].  

However, hierarchical method can not provide a unique clustering because a partitioning to cut the 

dendrogram at certain level is not precise. This method ignores the fact that the within-cluster distance may 

be different for different clusters [6, 38]. Partitive method predefines the number of clusters, before 
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performing it. It can be part of the error function and can not identity the precise number of clusters [7, 33, 

38]. Additionally, these algorithms are known to be sensitive to noise and outliers [4, 5, 38].  

Vesanto and Alhoniemi proposed a two-level SOM combined SOM, K-means and DB Index to settle 

these problems (Figure 1) [38]. SOM was developed by Kohonen, which was very suitable for clustering in 

that it implemented an ordered dimensionality-reducing mapping of the training data and has prominent 

visualization properties [25]. A two-level SOM was compared with SOM, where a large set of prototypes is 

firstly formed, instead of clustering the data directly [38]. The prototypes can be interpreted as proto-cluster, 

which are in the next phase combined to from the actual clusters. Each data vector of the original data set 

belongs to the same cluster as its nearest prototype. The benefit of using SOM is to effectively reduce the 

complexity of the reconstruction task and noise, while extra abstraction levels yield higher distortion. The 

prototypes are less sensitive to random variations than the original data because the prototypes are local 

averages of the data [38]. 

Finally, DB index is used to determine the number of clusters and the validity of the clusters formed 

[13]. Generally, there are four validity indices; DB (Davies-Bouldin) index [15], Dunn’s index [17], CH 

(Calinski-Harabasz) index [8] and index I [34] DB index is suitable for evaluation of k-means partitioning 

because it gives low values, indicating good clustering results for spherical cluster [38]. Our research used 

DB index. DB index is a function of the ratio of the sum of within-cluster scatter to between-cluster 

separation. The proper clustering is achieved by minimizing the DB index.  

 

(Insert Figure 1. A two-level SOM) 

 

3. Research methods 

 
3.1 Research Framework 

 

To segment the online game market and develop marketing strategies, our research approach is 

categorized into two phases. Firstly, the confirmatory factor analysis (CFA) and structural equation model 

(SEM) are used to identify the critical segmentation variables for clustering. Secondly, a two-level SOM is 

used to segment online game market. The first level develops the prototypes from large data set and the 

actual clusters are developed from the prototypes in the second level.  

After segmentation of the markets, we use ANOVA to recognize the characteristics of sub-divided 

clusters. Finally, we target a segment market with the highest customer loyalty, and used those results as 

the starting point for the marketing strategies.  

 

3.2 Data and Measurement 

 

To test the model, a Web-based survey was employed. We developed the web-questionnaire page using 
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a common gateway interface (CGI). We sent a mail to customer within OZ intermedia in Korea, which 

explained the objectives of the research and contained the link to the Web-Survey. Conclusively, the 703 

complete data is available for analysis, after elimination of missing data. 

Our research developed multi-item measures for each construct. Twenty one items for five 

discriminents are selected: the convenience of operator, the suitability of feedback, the precision of 

information, the reality of design, and the involvement of virtual community. The convenience of operator 

is measured by two items (O1, O2), the suitability of feedback by four items (FB 1-4), the precision of 

information by 3 items (IF1-3), the reality of design by six items (D1-D6) and the involvement of virtual 

community by six items (C1-6). We then measured flow by three items (F1-3). We asked respondents to 

indicate on a five point Likert scale to what extent the discriminents influence on flow in online game.  

We used CFA to evaluate convergent validity for six constructs, which included five determinant and 

a dependent factors. The results indicated that the chi-square of the model was 133.57 with d.f. of 75, the 

ratio of chi-square to d.f. was 1.781, GFI was 0.975, AGFI was 0.960, RMSR was 0.033 and NFI was 

0.962. all the fit statistics of the measurement model were acceptable. Items which loaded on multiple 

constructs or had low item-to-construct loadings were deleted from the model. The results of CFA indicated 

that FB1 and FB4 were deleted from the suitability of feedback, IF3 from the precision of information, D5 

and D6 from the reality of design, C5 and C6 from the involvement of virtual community, F3 and F4 from 

flow. Sequentially, D4 was deleted from the reality of design because of over ±2.57 for SRC matrix. 

Therefore, 15 items remained within our model (Table 2). 

 

(Insert Table 2. The results of CFA) 

 

4. Results 
 

4.1 Identification of critical factors 

 

To find the critical factors for segmentation, we used AMOS 4.0 in structural equation modeling 

(SEM). The structural model was well converged. The results indicated that the chi-square of the model 

was 133.57 with d.f. of 75, the ratio of chi-square to d.f. was 1.781, GFI was 0.975, AGFI was 0.960, 

RMSR was 0.033 and NFI was 0.962; all the fit statistics were acceptable. Additionally, the squared 

multiple correlations (R2) indicated that the present model explains 55 % of the variance in flow. Four of 

the five paths were statistically significant and the path from the convenience of operator to flow was 

insignificant, as shown in table 3. The critical variables for marketing segmentation are the suitability of 

feedback, the reality of design, the precision of information and the involvement of virtual community. 

 

(Insert Table 3. The results of SEM) 
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4.2 Market Segmentation 

 

To segment the Korean online game market, our research was conducted using a two-level SOM. In 

the experiments, the first level was SOM training. 703 data samples of the Korean were collected using the 

test variables: the suitability of feedback, the precision of information, the reality of design and virtual 

community except the convenience of operator. A SOM was trained using the sequential training algorithm 

for Korean data samples. A neighborhood width decreased linearly 4 to 1 using the Gaussian function. A 

map was used by 15*9 matrix and 135 prototypes were developed.  

The results were visualized in Figure 2, the visualization of U-matrix and component plane. U-matrix 

(the Unified Distance Matrix) showed distances between prototype vectors of neighboring map units. 

Component planes showed the values of the variables in each cluster. As such they are like histograms, the 

difference being that the same value can be present in multiple places of the map if it is typical to several 

different clusters. 

 

(Insert Figure 2. U-matrix and component plane) 

 

The second level was SOM clustering. The partitive clustering of 135 SOM’s prototypes was carried 

out using batch K-means algorithm. The K-means ran multiple times for each k. The DB index was used to 

select the best clustering (Figure 3). The analysis of the DB index resulted in the development of six market 

segments. 

 

(Insert Figure 3. DB Index and visualization of clusters) 

 

4.3 Determination of target market 

 

After segmenting the markets, we used ANOVA to recognize the variable characteristics of each 

cluster. According to results of ANOVA, all variables (components) were significant; F=75.56 to 270.1 and 

p=0.00. To precisely recognize the variable characteristics of clusters, we categorized the effectiveness of 

the variables into 3 levels; high, middle and low. The middle level ranged between 3±2.5 because our 

research measurement was used on a five point Likert scale. The high score suggested that the cluster was 

influenced by the variables positively, the middle score was normal, the low score was negative.  

Additionally, to identify the structure of the clusters, we conducted on the analysis of the demographic 

and behavioral variables: gender, age, income level, i_year (how long did gamers use the Internet), i_day 

(how many hours did gamer use the Internet per day), and g_day (how many hours did gamer play online 

games per day). The characteristics and structure of clusters are summarized in Table 4.  

The analysis of customer loyalty indicated that the ranks of clusters are as follows: cluster 6 (3.89 for 

average) > cluster 1 (3.74) > cluster 2 (3.65) > cluster 4 (3.38) > cluster 5 (3.14) > cluster 3 (2.99) in Table 
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4. The other analysis of the intention of revisit and WOM (Word of Mouth) indicated the same results. As a 

result, cluster 6 was indicated as the primary target market. 

To attract the primary target audiences, companies should develop strategies depending on the 

effectiveness of the variables and the demographic and behavioral characteristics of cluster 6. The 

characteristics of target audiences indicate that the members are positively influenced by the reality of 

design and the involvement of virtual community. As to the demographic information, there are more 

female members in the target group than male members are. Popular ages range from 21 to 25 in the group. 

Monthly income level of the members of the group ranges from $ 840 (₩ 1,010,000) to $ 1,680 

(₩ 2,000,000). They have used the Internet for over 6 years, use the Internet for more than 10 hours per 

day, and play online games for more than 5 hours per day.  

The strategies of the reality of design proposed that companies should make an interface where the 

game site looks real. For example, the interface of recent games changed 2D such ‘Lineage’ into 3D such 

as ‘MU’, ‘Lagnarok’ and ‘Laghaim’. For virtual community, companies need to provide a Role Playing 

Game (RPG) where the gamer cooperates with each other rather than shooting games where the gamer 

compete with each other. Furthermore, the different villages and guilds which were harmonized with 

customer needs were provided. For example, ‘Lineage’ provided 15 villages to satisfy the different gamers’ 

needs. 

 

(Insert Table 4. Profiles of 6 clusters) 

 

5. Conclusion 
 

The results of our research have the following implications for Korean online game companies and 

furthermore for global online game companies. Firstly, online game companies should develop diverse 

types of online games considering the extension of the age of online game users. The number of female 

users is growing fast and the needs of online game users become diversified [22, 42]. To better satisfy their 

needs, online game companies should cluster similar customers into specific market segments with 

different demands and then develop marketing strategy based on their properties. Especially, our research 

shows that the middle-aged and female users are classified as target customers as well as adolescents. This 

finding is consistent with the statistics in the Korean Game White Paper, which indicates that female users 

increased from 31% of the game population in 2001 to 47% in 2003 and the middle-aged users increased 

from 2% in 2001 to 21% in 2003.  

These implications were proven to be true through NCsoft’s example, which is the primary Korean 

online game company. They recognized that online game customers’ needs have been changed and 

encountered higher competition with foreign online game competitors. To survive in this changing 

environment, they developed the games for male and female separately. For instances, the background of 

the recent game ‘Lineage’ was medieval, the type was combatable, and their target audiences were 
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adolescents and younger male, while ‘Shining Lore’ is developed to target female customers who might be 

more interested in sweet and exciting stories [20]. 

The results of our study have several contributions to academia and business world. Our research 

identifies the new primary factors for online game markets which may not be found in the previous 

researches from the technological perspectives. Additionally, our research proposes a new methodology for 

market segmentation using a two-level SOM and marketing strategies for the survival in competitive online 

game market.  

Even though our research is conducted on Korean online game market, these implications are able to 

be applied into those of other countries because Korean online game market is the frontiers of global online 

game market. And the research about Korean online game market is thought to be helpful for other 

countries to understand the change of their own online game markets. However, other countries are able to 

develop their own marketing strategies more exactly using our methods with considering and adjusting 

their market environment, instead of accepting the results of our research.  

For further study, more demographic and behavioral variables might be necessary to segment the 

markets more precisely. Secondly, a cross-national analysis can be added to our research in order to better 

understand the loyal customers in different countries. 
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Table and Figure 
 

Table 1. Previous research 

Researcher The variables 

Trevino and Webster  
(1992) technology, easy of use, computer skill, flow 

Hoffman and Novak  
(1996) 

skill, challenge, interactivity, vividness, extrinsic motivation, intrinsic 
motivation, flow 

Agarwl and Karahanna 
(2000) 

temporal dissociation, focused immersion, heightened enjoyment, control and 
curiosity 

characteristics of players  Impulsiveness,  
Motive for Game playing Cho et al. (2001) the characteristics of game playing 

environments 
playfulness of games,  
convenience of game playing 

mechanical interaction goal, operator, feedback 
Choi et al. (2001) 

social interaction virtual word, communication 

Lee et al. (2003) impulsiveness, motivation, operator, feedback, design, information, time 

psychological temptation impulsiveness, motivation 

site quality feedback, design, information Kim et al. (2003) 

sense of community sense of community 

 

Table 2. The results of CFA 

Factor Item Estimate 
I can manipulate the characters and items to play game (O1)  0.805** 

The convenience  
of operator(O) With many function of the characters and items, I can play games 

easer .(O2) 0.864** 

The feedback is provided to me appropriately (FB2) 0.870** The suitability  
of feedback(FB) Suitable reaction is provided to me (FB3) 0.708** 

Games provide me with correct information what I do (IF1) 0.801** The precision  
of information(IF) Games provide me with sufficient information how to play it (IF2) 0.715** 

Avata is similar to human (D1) 0.727** 
The interface of game is harmonious (D2) 0.708** The reality  

of design(D) 
Avata and the interface of game is similar to real world (D3) 0.683** 
When I play game, I believe that the members of games are my colleague 
(C1) 0.768** 

I believe that the members of games will help each other in emergency (C2) 0.669** 
I communicate with members actively (C3) 0.679** 

The involvement of 
virtual community 

(C) 

I believe that I belong to the game site (C4) 0.685** 
When I play game, I feel pleasure and fun  (F1) 0.855** 

Flow(F) 
When I play game, I feel curiosity (F2) 0.685** 

   ** p<0.01  
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Table 3. The results of SEM 

Path Estimate S.E. t p 

The convenience  
of operator(O) --> 0.023 0.037 0.615 0.539 

The suitability  
of feedback(FB) --> 0.107* 0.049 2.180 0.029 

The precision  
of information(IF) --> 0.127* 0.052 2.423 0.015 

The reality  
of design(D) --> 0.305** 0.052 5.826 0.000 

The involvement of 
virtual community(C) --> 

Flow 

0.446** 0.052 8.626 0.000 

* p<0.05, ** p<0.01 
 

Table 4. Profiles of clusters 

  cluster1 
(n=131) 

cluster2 
(n=85) 

cluster3 
(n=114) 

cluster4 
(n=102) 

cluster5 
(n=133) 

cluster6 
(n=138) 

The suitability  
of feedback 

3.36 
(High) 

2.09 
(Low) 

2.31 
(Low) 

2.98 
(Middle) 

1.54 
(Low) 

2.6 
(Low) 

The precision  
of information 

3.61 
(High) 

2.75 
(Middle) 

2.49 
(Low) 

2.76 
(Middle) 

2.46 
(Low) 

3.21 
(Middle) 

The reality  
of design 

3.32 
(High) 

3.22 
(Middle) 

2.48 
(Low) 

2.98 
(Middle) 

2.76 
(Middle) 

3.84 
(High) 

The involvement  of 
virtual community 

3.59 
(High) 

3.77 
(High) 

2.46 
(Low) 

3.14 
(Middle) 

3.25 
(Middle) 

3.72 
(High) 

gender male female male female female female 

age 21-25 26-30 21-25 21-25 21-25 21-25 

Income(1,000₩) 1,010-2,000 1,010-2,000 0 510-1,000 1,010-2,000 1,010-2,000

i_year 3 4 2, 6- 3 3 6- 

i_day 5 10- 0-2 3 10- 10- 

G_day 1 5- 1 1 5- 5- 

revisit high high middle middle middle high 

WOM high high middle middle middle high 

loyalty 2(3.74) 3(3.65) 6(2.99) 4(3.38) 5(3.14) 1(3.89) 

Loyalty is estimated by average of revisit and WOM 
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N samplesN samples M prototypesM prototypes C clustersC clusters
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trainingtraining

SOMSOM
clusteringclustering

 
Figure 1. A two-level SOM 

 

 

 
Figure 2. U-matrix and component plane 
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Figure 3. DB Index and visualization of clusters 
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