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[. Introduction

Gaming is a fast-growing market that contains many

categories such as arcade games, role-playing games

* Byungjoon Yoo is thankful for the support by the
Institute of Management Research at Seoul National
University.

and real-time strategy games. Among these, one of
the fastest growing categories is online gambling games.
According to a report issued by the American Gaming
Association (AGA), there are about 3,000 online gam-
bling sites that offer various gambling games and these
sites generate almost USD 30 billion in annual revenue
(Stewart and Gray, 2011). Although the online gam-

bling industry has a huge economic volume, it is often
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considered a controversial one because some people
think online game is a main cause in creating patho-
logical gamblers, due to more easy access than tradi-
tional casino gambling (Cotte and Latour, 2009).
Therefore, many governments have enacted regulation
to effectively control online gambling (Eadington,
2004; Ma et al., 2014). However, the enactment of
regulation is frequently a challenging task to policy
makers because it is sometimes contradictory to public
protection and personal freedom (Siemens and Kopp,
2011). In this vein, numerous studies have been pub-
lished to help make effective regulation in online gam-
bling (Auer and Griffiths, 2013; Gainsbury et al., 2012;
Gainsbury et al., 2013; Gainsbury et al., 2014; Ma
et al., 2014; Monaghan, 2009; Siemens and Kopp,
2011). However, most previous studies in this area
have been focused on online gamblers’ behavior, while
few attempts have been made to investigate the effects
of regulation on online gambling. Moreover, those
attempts are generally made through case study research
and quantitative evidence is limited. In response to
this limitation, this paper empirically examines the
effect of regulation on the dynamic changes of online
gambling. In addition, it analyzes whether such regu-
lation efforts effectively prevent addiction as is the
legislative purpose of the government. It also checks
for any side effects of the regulation. Therefore, the

research questions are as follows:

* How does the regulation affect user behavior in
online gambling games?

* Does the impact of regulation vary depending
on the skill level of the individual users in online
gambling?

* Does the regulation have the same influence on
user behavior on each online gambling platform?

In order to empirically investigate our research ques-

tions, we narrow our focus to software-generated gam-

bling between software-generated gambling and online
betting on sports and other games (Griffiths, 2003).
We expect to find the hidden impacts of the regulation
using three theoretical perspectives —the role of prior
experience, switching costs, and network externalities.
The first perspective is related to the impact of regu-
lation on the different levels of online gambling. The
second perspective is about the impact of regulation
on each online gambling platform. The last perspective
is about the impact of regulation on a dominant platform
in the online gambling industry.

To search for explanations to these research ques-
tions, this paper employs Vector Auto-Regression
(VAR) model. Many studies have utilized VAR to
investigate policy effects in various areas such as
monetary policy, freeway traffic policy and national
employment (Awokuse and Bessler, 2003; Bagliano
and Favero, 1998; Bernanke et al., 2005; Chandra
and Al-Deek, 2009; Heckman, 2000; Kim and Lee,
2014; Sims, 1986). In the context of online gambling,
this paper compares correlations and a ripple effect
on each playtime trend of the top five online gam-
bling games by using VAR at time points both before
and after the policy regulation announcement.

The rest of this research article is organized as
follows. Section 2 provides related literature to build
the theoretical hypotheses. Section 3 presents a brief
overview of the research context, the empirical data
and the methodology that is adopted to validate the
hypotheses. Section 4 shows the VAR test results and
analysis. Finally, section 5 discusses the theoretical
and practical implications of the results and conclusions.

II. Literature Review and
Research Hypotheses

This section discusses several factors from relevant
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literature such as social influence, the role of prior
experience, network externalities. Based on this dis-
cussion, it develops the study hypotheses of the regu-

lation effects on online gaming.

2.1 Social Influence

There are mixed views of acceptance and refusal
of gambling. Most people perceive gambling as a rela-
tively harmless entertainment within time and money
limits, and play gambling sometimes with friends and
families as an occasional leisure activity. On the other
hand, other people think that social responsibility and
public health are important issues in gambling so the
government should control gambling activities to pre-
vent increasing the number of addictive gamblers
(Grohman, 2006, Watson et al., 2004). In this context,
there is a rising interest in studying the effects of
regulation. The important points are the regulation not
only adjusts gambling activities but also changes public
attitudes toward gambling. This is because the authority
of the government has a huge power in public opinion
and its rules enactment expresses a negative opinion
of the government toward online gambling. Therefore,
the regulation discourages people from gambling by
reinforcing the negative perspective on gambling. This
social influence has a big impact on actual gambling
behavior and became social pressure to quit even though
gambling is just one of many pastimes. For example,
after Korean government announced gambling is one
of the major addictive elements including drugs, alcohol
and gambling, online gambling is considered as one
of the important social problems (Business Korea,
2013).

This view of social pressure is consistent with results
in the unified theory of acceptance and use of technology
(UTAUT) literature indicating that social influence
is a significant factor that affects the behavioral in-

tention to use information technology (Venkatesh et
al., 2003). Hsu and Lu (2004) find that social influence
is essential to users’ online game usage behavior by
explaining two factors of social influence, informational
and normative influences. Informational influence hap-
pens when a user accepts information gained from
other users. Normative influence happens when a user
conforms to the expectations of others to acquire an
incentive or avoid a penalty. One expects that online
gambling can be explained by this view because online
gambling is one with information technology and regu-
lation is highly related to social influence. In addition,
the total playing time of online gambling can be a
proxy of actual online gambling behavior. Therefore,
this leads to the first hypothesis:

H1: Regulation on online gambling is negatively
associated with the total playing time of users.

2.2 Prior Experience

The technology acceptance model (TAM) is one
of the most significant research models on information
system (IS) acceptance and continuance (Davis, 1989).
It suggests two main variables — perceived usefulness
and perceived ease of use —that either directly or in-
directly affect the intention to use. Many researchers
have extended the TAM by adding various constructs,
and the majority of the refined TAM literature has
studied acceptance behavior of utilitarian technology
from a productivity perspective. To understanding IS
acceptance behavior in non-work environments, Van
der Heijden (2004) expended the TAM model by add-
ing a new construct: perceived enjoyment. This con-
struct measures the user’s experience of enjoyment
irrespective of any performance improvements that
the information system may provide (Han and Kim,
2005). This paper finds that the impact of perceived
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enjoyment is greater than that of perceived usefulness
in hedonic systems that are primarily used for users’
pleasure. Therefore, the extended TAM model can
be applied to this context since online gambling
games are mainly played for hedonistic or entertain-
ment purposes in an online platform.

The moderating effect of prior experience on IS
acceptance or continuance has also been studied
(Karahanna et al., 1999; Yoon et al., 2013; Yu et
al., 2005). According to Taylor and Todd (1995), be-
havioral intention and actual behavior have a strong
relationship, and the degree of relationship is changed
depending on users’ experience. The relationship be-
tween behavioral intention and actual behavior is
stronger for experienced users than for inexperienced
users. Additionally, inexperienced users easily lose
behavioral control in the development of perceived
intention. In addition, Castafieda et al. (2007) find
that users’ prior experience moderates their intention
to use a website by analyzing levels of website and
Internet experience. They discover that experienced
users think that perceived usefulness is more im-
portant but that inexperienced users think perceived
ease of use is more important. Kim et al. (2009) also
find that perceived enjoyment has a great impact on
the use intention of experienced users than on that
of inexperienced users. In the case of online gam-
bling, software-generated gambling requires much
time for players to develop gambling skills, and peo-
ple normally play high-level games after playing
skillfully on low-level games. Thus, we assume that
users of high-level games have more online gambling
experience than do users of low-level games.

In addition, the regulation may affect users’ atti-
tude toward online gambling, because it directly de-
creases website accessibility and the perceived enjoy-
ment of users. Since the goal of the regulation is to

avoid increasing the incidence of gambling addiction,

it typically forces the online gambling platforms to
set constraints on the access frequency and playtime.
To achieve its goal, governments compel online gam-
bling platforms to set an additional process to check
users’ identity whenever they access those platforms,
and this additional process may negatively affects
website accessibility. Furthermore, the regulation nor-
mally makes the budget restriction stricter to decrease
the inclination toward gambling. Users of online gam-
bling are likely to feel that this stricter restriction
makes online gambling boring and complicated. We

therefore hypothesize:

H2: Regulation on online gambling is more related
to the total playing time of experienced users

than of inexperienced users.

2.3 Network Externalities

An online gambling system basically provides a
network that connects users to play against other
users (Sieroty, 2011). The value of the online gam-
bling system increases for users as the number of oth-
er users in the same network increase. This can be
explained by the concept of network externalities,
which indicates the value of a certain technology in-
creases with the number of other users who are con-
nected to the same system (Katz and Shapiro, 1985).
Many IS researchers have considered network ex-
ternalities to be among the important constructs in
the TAM (Gupta and Mela, 2008; Kim and Lee, 2007;
Lin and Bhattacherjee, 2008; Sledgianowski and
Kulviwat, 2009; Yang and Mai, 2010) and to have
a significant relationship with other constructs in the
TAM such as perceived usefulness and perceived
ease of use. As the online gambling system is a kind
of hedonic information system, it is possible to con-

sider network externalities to have a significant influ-
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ence on acceptance and continuous usage of online
gambling. Therefore, we assume that network ex-
ternalities would have a positive impact on the in-
tention to join or to continuously use a certain online
gambling platform.

However, the regulation seems not to consider the
characteristic of network externalities in online
gambling. The government typically creates legislat-
ing to control online gambling platforms without con-
sidering the number of users in each system. The reg-
ulation is a single rule to be applied to all online
gambling platforms at once. It sets a certain amount
of game money as a strict criterion to control users’
behavior in every online platform, rather than differ-
entiating the criteria according to the user network
size of each platform individually. However, the im-
pact of the regulation can be different depending on
the network size of users regarding network exter-
nalities. In other words, the impact of the regulation
can be smaller in a bigger network. This is because
the size of network externalities is greater in a larger
user network, and a larger amount of network ex-
ternalities has a more positive relationship with in-
tention to use (Lin and Lu, 2011). Thus, we suppose
that legislators overlook network externalities as an
essential factor to determine the impact of the

regulation. We therefore hypothesize:

H3-1: The impact size of the regulation on online
gambling is different depending on the num-

ber of users in online gambling system.

Furthermore, users of online gambling normally tend
to play on only one platform, because their in-game
money or level cannot be transferred to other platforms.
This kind of user behavior can be explained by the
concept of switching cost, which indicates the form
of transaction costs including learning costs, switching

brands, or contractual costs (Klemperer, 1987). In the
IS discipline, perceived switching cost is used to explain
the lock-in effect or customer loyalty associated with
an online service (Chen and Hitt, 2002; Deng et al.,
2010; Kim and Son, 2009). When users perceive switch-
ing cost to be relatively trivial, they can easily change
service platforms. In the context of online gambling,
game money or game level can be one such perceived
switching cost. In other words, users with plenty of
game money and a high game level are more likely
to stay in their current online gambling platform.
The regulation may decrease users’ perceived
switching cost because it encourages users to change
platforms by setting game money restrictions on only
one platform. The game money restrictions can be
to restrict the total amount of money that can be wa-
gered or the total amount of money that can be lost
by a user. Theoretically, to control potential gambling
addicts, the government should set integrated game
money restrictions on the total game money of one
user across all online gambling platforms. However,
in reality, it is very hard to do this due to technical
limitations since every service platform has a differ-
ent technical background (infrastructure, program lan-
guage, etc.). Consequently, it is difficult to control
the gambling behavior of a user all across service
platforms. Therefore, the second-best solution is for
the government to set game money restrictions on
each service platform individually. However, in this
situation, users are able to take an advantage of loop-
holes in the regulation. They can simply avoid the
game money restriction by changing their service
platform when they reach the restriction. For exam-
ple, when a user loses game money greater than the
game money restriction on a service platform 1 and
still wants to continue gambling, he or she can move
on to a service platform 2, and so on. Thus, the regu-

lation can reduce the perceived switching cost of
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users while at the same time encouraging changes
online gambling platforms to avoid the restriction.

Based on this, we hypothesize:

H3-2: The regulation on online gambling will be
negatively related to perceived switching

cost of users.

[I. Data and Method

This section introduces the research context and
presents a brief overview of the empirical data and
VAR methodology that is applied to verify our hypo-
theses.

3.1 Research Context

Korea has become a big player in the gaming in-
dustry based on a high ratio of broadband Internet
penetration, many Internet cafes and political factors
to encourage game development (Huhh, 2008; Yi et
al., 2008). According to a report of the Korea Creative
Content Agency (KOCCA), the domestic online game
market had a 28.6% market share of the world market,
and experts are forecasting that it will keep its second
place for the time being. Thus, the volume of online
game exports is USD 2.4 billion, which is over 90%
of the total game exports in 2012. Despite its industrial
importance, Korean government declares that online
game is the fourth major addictive element adding
to drugs, alcohol and gambling (Business Korea,
2013). In addition, the government has highly regu-
lated online gambling after announcing detailed regu-
lation criteria on November 29, 2012, since the gov-
ernment considers online gambling as a main cause
of generating gambling addicts. The details of the reg-
ulation include that online gambling games should

permit users:

to authenticate their IDs whenever they access
the game;

not to buy game money more than KRW 300,000
(about USD 275) in a month;

not to wager game money more than KRW
100,000 (about USD 92) in a game;

not to access the game for 48 hours if they lose

more than KRW 100,000 game money within
a day;

not to choose their opponents by themselves;

not to run the game automatically.

3.2 Data

The data set used for this paper is obtained from
Gametrics (http://www.gametrics.com), one of the ma-
jor research data providers especially about the online
game industry in Korea. The main object of this com-
pany is to provide various analyses based on users’
behavior data related to many computer games for
game business participants such as game company
owners, game developers, marketers, etc. As shown
in <Table 1>, this paper focuses on the data from
the top five poker games in terms of the hours of
game usage to find out the effect of regulation. The
merit of using the game level data set is that it is
not necessary to conduct an extra survey or expetiment
for this paper only and this game level data set is
obtained with comparative ease. Given the significant
difference between each game in terms of its structure
(speed of play, reward structure, role of skill, importance
of strategy), the analysis based on each playing time
can be insightful and warranted. The five poker games
have almost a 75% share of the Korean poker game
industry in November 2014. The remaining 25% is
shared with seven companies and each company has
less than a 5% share. Therefore, we decide to use

the top five poker games data since the influence of
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(Table 1) Top-five Poker Games

Name Company Release date Market share
Hangame lowbaduki NHN Entertainment 2003-01-21 31.91%
Netmarble poker CJ E&M 2010-12-15 14.14%
Hangame highlow NHN Entertainment 2002-10-18 11.45%
Hangame seven-poker NHN Entertainment 2002-10-18 8.78%
Pimang lowbaduki Neowizgames 2003-08-13 7.78%

the other seven companies on the Korean online gam-
bling industry is too small to investigate. There are
many similarities among the poker games in terms
of rules, so the share of game users participating in
each poker game can be changeable depending on
the attractive features. Therefore, the online gambling
game providers compete with each other to acquire
more of the total online gambling players.

In addition, the original data set is daily playing
time per each poker game, and we aggregate into

weekly data. The reason why a week is chosen as

1,000,000

800,000

600,000

Total playing time

400,000

200,000

&

2

the time unit of data analysis is because people tend
to perform online poker games on a weekly basis.
People often play online poker games after office
hours or on weekends when they have extra time to
rest. These behavior patterns are similar to other types
of entertainment such as participating in hobbies such
as hiking or watching movies. If the data set is ana-
lyzed on a daily basis, it is possible to miss mean-
ingful results (Ma ef al., 2014).

As illustrated in <Figure 1>, the trends of playing
time move together in a similar pattern from December

Online Gambling
Regulation Announcement

(Nov 29, 2012)

—— Hangame Lowbaduki
Netmarble Poker

----- Hangame Highlow
—— Hangame 7-poker
----- Pimang Lowbadulki

15
12

2014-10-15
2014-11

(Figure 1) Weekly Game Playing Time of Each Poker Game
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19, 2010 to November 15, 2014. It seems that the
five poker games have high correlations. Especially,
four games (except Hangame lowbaduki) show high

similarity of playing time trends.

3.3 Model Specification

To develop the model for the hypotheses, VAR
is applied, which is a rigorous empirical research
method for analyzing the dynamic relationships
among variables without strict economic theory re-
strictions, such as the assumption of exogenous varia-
bles (Cooley and Dwyer, 1998). VAR represents a
relationship among variables such as correlation and
a ripple effect that can be inspected by evaluating
impact volume when one variable affects the other
valuables in the model. It is also good to show the
relationship that can change over time and is rela-
tively easy to interpret (Enders, 2008). In the case
of the online gambling industry, many game pro-
viders are trying to have a greater proportion of total
game players with a similar online gambling game
style. Therefore, this paper expects that VAR can suc-

of the five poker games’ playing time by using the
augmented Dickey-Fuller (ADF) test in E-views software.
The test results shows that every level data set of
each game is not stationary, while the first difference
data set is stationary as illustrated in <Table 2>. The
analysis using non-stationary data set may be spurious
because non-stationary data set has unstable means,
variances and co-variances. Thus, we choose the first
difference data set of each game for this paper.
For the specification of the lag term, diagnostic
checking is performed, selecting lag three (i.e. three
weeks) among the several candidates based on the
lowest Final Prediction Error (FPE) and Akaike
Information Criterion (AIC) as shown in <Table 3>.
Additionally, to check whether the data set needs a
more sophisticated multiple time series analysis such
as a vector error correlation model (VECM), a Johansen
cointegration test is also conducted and the data set
presents no significant cointegration. This result sug-
gests that the VAR analysis is appropriate for this

case.

(Table 3) Lag Selection

cessfully show the dynamic changes among the on-
. Y . ) . 8 & Lag FPE AIC SC HQ
line gambling service providers.

Even though VAR does not have many strict theoret- 0 | 1.38E+39 | 104.3115 | 104.3954 | 104.3455
ical restrictions, one needs to check the general property 1 | 1.09E+39 | 104.0761 | 104.5796 | 104.2800"
of the least squares estimator in a I‘CgI‘CSSiOH for 2 1.03E+39 | 104.0167 | 104.9399 | 104.3905
time-series data. It is the assumption of a stationary 3 | 8.136+39°| 1037818 | 105.1245 | 1043254
stochastic process (Hamilton, 1994). Therefore, the

. Lo 4 | 9.11E+39 | 103.8925 | 105.6549 | 104.6062
study conducts a unit root test to measure the stationarity
(Table 2) ADF Test Results
Hangame Netmarble Hangame Hangame Pimang
lowbaduki poker highlow seven-poker lowbaduki

Level

Non-stationary

Non-stationary

Non-stationary

Non-stationary

Non-stationary

Ist difference

Stationary

Stationary

Stationary

Stationary

Stationary
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IV. Empirical Analysis and
Results

This section investigates the impact of the regulation
with various perspectives. The study conducts dynamic
forecasting and demonstrates interrelationship change
by using VAR analysis. In detail, Granger causality
analysis and Impulse Response Function (IRF) analysis
are reported as standard practices for VAR analysis
(Stock and Watson, 2001).

4.1 Social Influence Perspective

This paper performs dynamic forecasting for the
data after regulation announcements based on the data
before regulation announcements. As shown in <Figure
2>, the model’s predicted value is lower than the ob-
served one until the second week of February 2014,
while the predicted value is higher than the observed
one around that point. The decreasing trends of pre-
dicted and observed values are similar, and particularly,
the actual playing time drops sharply around the second

1.800.000
1.600.000
1.400.000
1,200,000 -
1,000,000
800,000 o
600,000
400,000

200,000 .
—— Actual playing time

- - - -Focasted playting time

0

week of February 2014. Around that time, the regulation
is systemically applied to the NHN games that have
the largest market share, so the total playing time drops
sharply.

In addition, this paper expects that the regulation
will affect not only the total playing time by decreas-
ing, but dynamics changes among online gambling
games. Therefore, this paper uses VAR analysis, spe-
cifically Granger causality analysis and IRF analysis,
to investigate the interrelationship changes among
five games.

Granger causality test statistics indicates that the
lagged variables of one variable affect the values of
other variables in the VAR model (Granger, 1969).
The empirical data set is divided based on the day
of the regulation announcement, and a Granger cau-
sality test is conducted for each data set to compare
relationship changes among five games. <Table 4>
shows p-values of Granger causality tests, and each
column of the table reveals that the effects of a particular
game on all games. Before the announcement of regu-
lation, it is evident that Hangame highlow and Hangame

(Figure 2) Forecast of Total Playing Time
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(Table 4) Granger Causality Test for Five Games

Affecting Games
Affected Games A Hangame | A Netmarble | AHangame | A Hangame | A Pimang
lowbaduki poker highlow seven-poker | lowbaduki
A Hangame lowbaduki 0.1566 0.0003" 0.0042" 0.0361"
A Netmarble poker 0.5659 0.275 0.1965 0.7462
Before | A Hangame highlow 0.2313 0.0949 0.0164" 0.0296"
A Hangame seven-poker 0.0484" 0.0514 0.0014" 0.5498
A Pimang lowbaduki 0.2008 0.0865 0.0033" 0.0058"
A Hangame lowbaduki 0.0295" 0.2717 0.9025 0.0684
A Netmarble poker 0.2496 0.2839 0.4398 0.6215
After | 4 Hangame highlow 0.2522 0.0632 0.9497 0.2622
A Hangame seven-poker 0.5176 0.5081 0.797 0.1888
A Pimang lowbaduki 0.0177" 0.3973 0.5619 0.4942

Notes) HO: Column variables do not Granger-cause row variables (or sets). i

seven-poker are influential games in the online gam-
bling industry. After the announcement of regulation,
Hangame lowbaduki and Netmarble poker had slightly
lower impact on other games. Furthermore, based on
p-values of Granger causality tests, we draw a reduced
form model of interactions among five poker games
as shown in <Figure 3>. It shows that the interrelation-
ship became much simpler after the announcement
of the regulation. For example, before the announce-

ment, Hangame lowbaduki, Hangame seven-poker and

Hangame

‘
Pimang
Lowbaduki ' /

Hangame
7T-poker

Netmarble
Poker

Hangame
Highlow

<Before>

indicates p < 0.05.

Hangame highlow have Granger causality to each other.
However, after the announcement, only Hangame low-
baduki, Hangame seven-poker and Netmarble poker
are related.

Additionally, this paper conducts IRF analysis that
illustrates the response of current and future values
of variables to one unit increase in the current value
of one of the error terms in the VAR model, assuming
that the error term returns to zero in following periods
and all other errors are zero (Stock and Watson, 2001).

Hangame
Lowbaduki

Pimang Netmarble
Lowbaduki Poker
Hangame Hangame
7-poker Highlow

<After>

(Figure 3) Reduced Form Model of Interactions for Five Games
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This analysis is an alternative way to measure the two weeks later.

influence of one variable on another variable in the Based on the comparison between the data of be-
VAR model. Each IRF plot can be interpreted as show-

ing the corresponding response of a variable over time,

fore and after the regulation announcement using
VAR analysis, this paper discovers that the total time
given one unit increase of a responded variable at of online gambling decreases gradually and the inter-
time zero. Overall, the effects magnitude of one game action among the top five poker games is going to
to another tended to increase after the regulation be small and simple. However, it is hard to simply
announcement. All possible IRFs are provided in say that these results show the regulation is success-
Appendix. For example, as shown in <Figure 4>, be- fully controlling and preventing an increase in the
number of addictive gamblers. It can arouse a balloon
effect (Friesendorf, 2005; Mora, 1996). For instance,

the repression of legal online gambling can increase

fore the announcement, the impact of Netmarble poker
on Hangame poker-games is about 0.3 at the two week
horizon. This implied one unit increase in the first
difference of Netmarble poker at time zero results the number of illegal online gambling sites. People
on average and about 0.3 unit increase in that of who are influenced by negative perspectives on online
Hangame poker games two weeks later. On the other
hand, after the announcement, the impact of Netmarble

poker on Hangame poker-games is a value of more

gambling can more easily tend to use illegal online
gambling sites secretly because they are conscious
of the way other people are looking at them. Indeed,
Korea Communications Standards Commission (KCSC)
reports that the number of deliberately illegal online

than 0.5. One unit increase in the first difference of
Netmarble poker at time zero results on average and

about two units increase in that of Hangame lowbaduki gambling sites increase from 36,282 to 46,321 during
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Notes) X-axis it the forecast horizon (in weeks), and y-axis is the forecasted response of the dependent variable
to a unit shock in the corresponding error term. Plots include bootstrapped 95% confidence intervals.

(Figure 4) Forecast Error Impulse Responses of Netmarble Poker (Impulse — Response)
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last year (Etnews, 2015).

4.2 Prior Experience Perspective

The regulators have frequently considered online
gamblers as a homogeneous group. However, many
researchers in IS have revealed different demo-
graphics, personality traits and psychological di-
mensions of online gamblers based on their online
gambling activities (Ma et al., 2014). Therefore, this
paper investigates the differences of the regulation
effects by users’ prior experience as described in hy-
pothesis 2.

First, the data set is divided into two groups based
on game level to investigate the effect of user experience
on regulation. It is assumed that more experienced
users tend to participate in the higher level of poker
games. The five poker games are categorized into two
groups: basic and advanced games. The basic poker
games are Seven-poker, so-called Seven-card stud,
while the advanced games are Lowbaduki and Highlow,
which require very high level of skills. Many online
poker instructions usually recommend to play
Lowbaduki or Highlow poker after playing proficiently
on basic poker games such as Seven-poker (Online
Poker, 2011; Teaching poker, 2002). Thus, this paper

categorizes Netmarble poker and Hangame sev-

en-poker as basic games and Hangame lowbaduki,
Hangame highlow and Pimang lowbaduki as advanced
games.

Then, dynamic forecasting is performed for the
playing time after regulation announcement based on
the data before regulation announcement. <Figure 5>
shows the model for the basic games forecasted high-
er than observed value. The model for the advanced
games predicts lower than observed value, and inter-
estingly it shows a negative predicted value after
April 2014.

Furthermore, dynamics changes are examined be-
tween these two categories after the announcement
of regulation using Granger causality analysis and
IRF analysis. The first difference data set of two
groups is stationary and the proper lag of VAR model
is three according to the lag selection criteria. Based
on p-values of Granger causality tests, this paper
draws a reduced form model of interactions between
two groups as in <Figure 6>. It presents the relation-
ship change after the announcement of the regulation.
Before the announcement, the playing time of the ba-
sic game is Granger cause of the advanced game one,
whereas two becomes Granger causes each other after
the announcement.

This paper conducts IRF analysis as another way
to check the influence of one variable on another

(Figure b) Forecast of Total Playing Time for Basic and Advanced Games
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<Before>

(Figure 6) Reduced Form Model of
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(Figure 7) Forecast Error Impulse Responses for Basic and Advanced Games

variable. The impact of the basic game is maintained
longer after the regulation as shown in <Figure 7>.
For example, before the announcement, the impact
of the basic game on itself is 0.9 unit at the one week
horizon, which indicates one unit increase in the first
difference of the basic game at time zero results on
average in approximately 0.9 unit increase in that of
the basic game one week later. All responses before
the policy converge to zero over time within approx-
imately two weeks, whereas all responses after the

policy meet to zero over time in around four weeks.

4.3 Perspective of Network
Externalities

For hypothesis 3, to analyze the regulation effect
on users’ behavior of changing gambling websites,
this paper categorizes five poker games into three
groups according to online gambling service
providers. Then dynamic forecasting is performed for
the playing time as illustrated in <Figure 8>. The
forecasted value of NHN is much lower than actual

value, whereas the forecasted value of other compa-

nies is higher than actual value. It seems that the regu-
lation had relatively low impact on games of the com-
pany with the largest market share. The forecasting
value of NHN drops sharply while the actual value
falls relatively gradually and this result can be a con-
sequence of greater perceived switching cost of NHN
game players than that of other games. The players
who have greater perceived switching cost are com-
paratively hard to change game websites.
Therefore, this paper tries to check dynamics changes
among three service providers after the announcement
of regulation using Granger causality analysis and IRF
analysis. As illustrated in <Figure 9>, a reduced form
model is drawn of interactions between three companies
based on p-values of Granger causality tests. It presents
the dynamic changes after the announcement of the
regulation. Before the announcement, the playing time
of Neowizgames is Granger cause of NHN games,
whereas the playing time of NHN is Granger cause
of Neowizgames and that of CJ is Granger cause of
NHN and Neowizgames after the announcement.
Furthermore, IRF analysis is conducted to check

the influence of one company on another company.
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Overall, the effects magnitude of one game to another
tends to increase after the regulation announcement.
For example as shown in <Figure 10>, before the
announcement, the impact of CJ on NHN is about

one at the two week horizon, which implies one unit

increase in the first difference of CJ at time zero re-
sults on average of about one unit increase in that
of Neowizgames two weeks later. On the other hand,
after the announcement, the impact of CJ on NHN
is a value of about two. One unit increase in the first
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(Figure 8) Forecast of Total Playing Time for Five Games
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(Figure 9) Reduced Form Model of Interactions among Service Providers
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(Figure 10) Forecast Error Impulse Responses for Service Providers
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difference of CJ at time zero results on average in
about two units increase in that of NHN two weeks
later. In addition, all responses before the policy con-
verge to zero over time within approximately two
weeks, whereas all responses after the policy meet

to zero over time in around four weeks.

V. Conclusions

This paper suggests three theoretical perspectives:
social influence to investigate the overall regulation
impact; prior experience to find the difference of the
regulation effect by individual users; and perceived
switching cost to consider the regulation effect on
users” behavior of changing gambling website. To the
best of my knowledge, this paper provides one of
the first empirical evidences that examine the effects
of regulation on online game. Furthermore, in re-
search methodology aspect, this paper also introduce
an exposition of VAR methodology in IS research.
This paper provides an advanced understanding of
gambling behavior and helps in developing appro-
priate regulation to protect online gamblers and to
satisfy policy makers.

The results of VAR have significant implications
for both regulating and nurturing game industry.
Regarding the regulation of game industry, the results
of VAR indicate that the imposition of the regulation
contributes in decreased playing time and significantly
changes interrelationships among games. In addition,
the policy impacts are different depending on user
groups with different levels of prior experience. Further-
more, it significantly affects the users’ behavior of
changing service providers. These results means the
regulatory policy has completely changed the nature
of whole game industry in short time. Therefore, the
policy makers should carefully consider online gam-

blers as a heterogeneous group to prevent effectively

creating pathological gamblers as well as to protect
successfully personal freedom. Furthermore, in terms
of nurturing game industry, the results of our paper
shows that the effect of the government policy is only
negative to encourage the game industry even though
the government tries to promote contents development
including game contents.

However, this paper does not come without
limitations. This paper investigates the regulation effect
with only three theoretical perspectives: social influ-
ence, prior experience and perceived switching cost.
Although these theoretical perspectives are based on
prominent IS theories, there is still room for im-
provement. Future studies can examine regulation effect
on online gambling with other interesting aspects. In
addition, it uses the online game data from Korea
only. It is possible to overlook cultural distinctive char-
acteristics in different countries. Furthermore, it uses
game level data instead of individual level data. To
check consistency, more study is planned to obtain
individual level data of each game with more inves-

tigation to strengthen the current results.
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An Empirical Study on the Effects of Regulation in Online
Gaming Industry via Vector Autoregression Model

Moonkyoung Jang" - Seongmin Jeon™ - Byungjoon Yoo ™

Abstract

This study empirically examines the effects of regulation on online gaming. Going beyond ad hoc
heuristic approaches on individual behavior, we investigate the effects of regulation on dynamic
changes of games or service providers. In particular, we propose three theoretical perspectives: social
influence to investigate the regulation effect, the role of prior experience to determine the difference
in the regulation effect size through users’ prior experience, and network externalities to discover the
difference in the regulation effect size according to the number of users on an online gaming platform.
We use the vector autoregression methodology to model patterns of the co-movement of online games
and to forecast game usage. We find that online gamers are heterogeneous. Therefore, policy makers
should make suitable regulations for each heterogeneous group to effectively avoid generating gaming

addicts without interrupting the economic growth of the online gaming industry.

Keywords: Online Gaming, Online Gambling Games, Regulation, Policy Effect, Time Series Analysis,
Vector Autoregression Model
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