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Protecting the rights and interests of shareholders is the important research topic. This
study takes " Tatung Operation Rights Competition" as an example to execute case study.
Game tools are applied to analyze which corporate supervision strategies should be used
by government. The research and analysis results show that both the corporate group and
the market group are suitable for using mixed strategies to compete for management rights
in the operation rights competition case. However, doing something is the best regulatory
strategy for government regulators to protect shareholders. In addition, this study suggests
that government should assist enterprise with long-term business failures in their industrial
upgrading and transformation in peacetime.

1. Introduction

In today’s world, investment is very important issue especially
in Taiwan because Taiwan citizen’s per capita GDP has been
reached US$25,000 and Taiwan’s nominal national savings rate is
closed to 40% [1-2]. The volume of investor has been increasing
in recent year (Refer to Figure 1). Among them, many Taiwanese
citizens invest their funds in high-risk stock markets. The
government should ensure that Taiwan investors are not cheated
by major shareholders [3]. In order to ensure that Taiwan’s stock
market is fair, government should prevent insider trading.
Therefore, Taiwan government is strengthening enterprise
supervision for preventing companies to use various tools to harm
shareholders in order to get benefit for themselves.
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Figure 1: Account opening status of Taiwan stocks in the past 6 years
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Due to limited government resources, it is impossible for
government to inspect each company one by one in the face of all
listed companies. This will cause market inefficiency and consume
too much resources to visit companies with good credit. Therefore,
Taiwan government mostly inspects and supervises a few
companies that may have problems. The purpose of this research
is to use game theory tool to analyze and evaluate the effectiveness
of corporate supervision system and to provide some reasonable
suggestions to government and enterprises.

This study is divided into five parts. In the beginning, research
background, research motivation will be discussed. And then, the
related literatures about enterprise supervision and game theory
will be collected and arranged. Game evaluation model will be
construct in next section. A case will be described and game
analysis will be executed. Conclusion of this work and suggestions
to the government and enterprises will be taken over as ending.

2. Literature Review
2.1. Enterprise Supervision Research

In [4], author explored the importance of the information
transparency system based on the Asian financial crisis and used it
to improve Taiwan’s corporate supervision system. In [5], author
designed questionnaires to investigate the issues of company
supervision such as the company’s board of directors and
supervisory system. The research results show that the government
should provide appropriate incentives to increase the importance
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of corporate directors and supervisors for executing corporate
supervision. Shareholders should strengthen their concern for
corporate supervision. The participation and the number of
supervisors should be based on the scale of the company. In [6],
author analyzed the lack of supervision mechanism of Taiwan
enterprises based on the procomp informatics example and seek
improvement direction. In [7], author analyzes the lack of
corporate governance and financial supervision in the Liba case
and compares it with past malpractice cases to sort out
improvement measures.

In [8], author designed dynamic game models to evaluate the
supervision performance of government supervision mechanism.
Research result shows that the supervision mechanism was not
feasible if enterprises may neglect product quality for short-term
interests. This research suggests that punishment degree to
violating enterprise should be increased and the regulation of
secure food enterprises must be enhanced. In [9], author built
supervision game model between manufacturing enterprises and
government department in order to execute enterprise quality
management. In this model, the mixed strategy for enterprises and
government were decided based on Nash equilibrium mechanism
. In [10], author thought that learning theory and information
processing theory can be applied to enhance the supervision degree
of enterprise. In [11], author designed the supervision game model
between the online shopping platform and the governmental
quality supervision department based on complete information.
Research result shows that costs of governmental supervision will
influence supervision effectiveness of government. In [12], author
analyzed and discussed the enterprise supervision system based on
the government's policies. Enterprise supervision system were
used to effectively enhance the competitiveness of enterprises. In
[13], author used evolutionary game to regulation mode for
analyzing long-term evolutionary trend between dairy enterprise
and government supervision. They applied Python matplotlib to
simulate research results. Research results shows that the standard
recall system of defect and dairy products can reduce government
supervision cost.

2.2. Information Asymmetry Theory

Information Asymmetry refers to the fact that transaction
information possesses by seller or buyer can affect the transaction
price. This information usually causes the buyer's economic loss.
If causes that buyer only wants to purchase low-priced product
(adverse selection). It leads to the phenomenon about "Bad money
drives out good money" [14-15].

In the stock market, the phenomenon of information
asymmetry is even more serious. For their own benefit, large
shareholders and high-level managers in companies will buy (sell)
stocks in advance and release news that is beneficial (not
conducive) to the company afterwards. Increasing (decreasing) the
stock price to gain self-interest, this kind of insider trading
behavior often occurs. the corporate supervision system is mainly
to prevent this behavior and the fundamental reason for the
existence of the corporate supervision system is also the persistent
information asymmetry in the society.

In the stock market, information asymmetry causes "peacock
behavior". Companies like peacocks and enterprise will take effort
to generate good data in financial statements in order to let listed
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companies to sell company products to their subsidiaries. The
quarterly profitable financial statements make market retail
investors and fund managers mistakenly believe that the
company's profit growth is profitable after the stock price rises.
This is also the supervision focus of the corporate supervision
system [16].

2.3. Game Theory Research

The relevant research on the use of game technology for
corporate analysis is as follows:

In [17], author used game theory to analyze the financial
decision-making of corporate capital. The research results show
that the establishment and implementation of corporate
governance by the government can reduce incentives for
entrepreneurs and accountants to collude and reduce corporate
speculation risks. In [18], author used static game model of
multinational corporation’s parent and subsidiary companies to
analyzes the repeat game process of the parent-subsidiary structure
of multinational corporations. The research results show that the
comprehensive governance of multinational corporations’
subsidiaries can help to achieve the goal of "win-win" between the
parent company and its subsidiaries. It solves the corporate
governance issues of the subsidiaries of multinational companies.
In [19], author collected literatures about applying game theory for
handling individual and organizational decision-making problem.
In [20], author constructed the " Multi- agent game model for
governments, consumers and enterprises” in order to analyze
which factors can effectively affect the development of green
economy by enterprises. The research results show that consumers
have a positive attitude towards “green products” and “pseudo-
green products”. In order to avoid inverse selection behavior,
government must conduct subsidy language certification for green
products in order to increase the willingness of enterprises to
develop green products.

In [21], author uses game theory as a research tool to explore
the price of multinational companies and competitors under the
four dimensions. The dimensions include "cost structure", "market
price", "channel management" and "government's exchange rate
policy trend". This model can execute strategy Analysis to select
the most suitable price strategy for multinational companies under
the condition of exchange rate uncertainty. In [22], author
employed Entropy method and analytic network process (ANP) to
acquire subjective and objective weight of criteria. Game theory
and decision-making trial and evaluation laboratory (DEMATEL)
were adopted to adjust weight among subjective criteria and
objective criteria and made the analysis result reasonable in
supplier selection problem. In [23], author established innovative
game model by applying asymmetric normal Z-value (ANZ) to
collect relative information. In this model,
concordance/discordance index and outranking relation of
strategies for different players under multiple criteria were
provided according to classic outranking rules. In [24], author
handled noncooperative multi-criteria Nash game by using fuzzy
robust weighted method (FRWM). In this game, every decision
maker can possess his/her several competing objectives. The
uncertainty of performance will be evaluated by FRWM. Every
player should minimize his/her maximum weighted sum
objectives. Fuzzy robust weighted Nash equilibrium (FRWNE)
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will be designed for acquiring weight of each objective. FRWNE
can be transferred as mathematical programming problem which
can be solved by software. In [25], author used utility function and
integrated non-cooperative game and social identity model to
evaluate performance of each strategy for self-interested players.

3. Game Theory Model
3.1. Notation Discussion

Players, Players’ Strategies, and Players’ Strategies Payoffs are
the three basic components of the game. Relative notation is
explained as follows:

(1) Players
A group of players can form as player set

p={p1, P2, .-, P»}, v means the volume of player.
(2) Players’ Strategies
Every player has his/her strategies. s! =
{sll,s%, ...,s%ll}, s? = {512,522, ...,s,znz},..., sV = {sf,sé’, ...,s,’;lv}.

st,s2,...,sV are strategies for player 1 to player v. Where sf is j-th
strategy for player i. my is the volume of strategy for player k.
(3) Players’ Strategies Payoffs

Each player's strategy can combine as the strategy

combinations [si ,sZ,,...,s% ]. R a5t s,s2,] 1S the profit of

player a under strategy combination [le, st, . Sx,,]
(4) Selection Probability of Players’ Strategies

Single strategy of each player has a certain probability to
be selected to be executed by player. T = {1}, 73, ..., Tj, }, 7% =
{t3,72,...7t4,}, ..., 0 = {1}, 7, .., 7}, }. T} is the probability
about i-th player select j-th strategy to execute.

3.2. Evaluation Model

There are various general types of games, which can be
divided into (1) cooperative games and non-cooperative games,
(2) static games and dynamic games, (3) complete information
games and incomplete information games. Those game models
are explained below [26].

(1) Cooperative and non-cooperative games

"Non-cooperative game" refers to whether there is a binding
agreement between the parties interacting with each other. On the
contrary, it is a "cooperative game". Cooperative games will
produce collusion. The case in this study is a non-cooperative
game.

(2) Static and dynamic games

"Static game" means that the participating players choose
strategies at the same time in the game. "Dynamic game" means
that the actions of the participating players have a sequence in the
game and players who act later can observe the first action chosen
by the action player. The case of this study is a static game.

(3) Complete information game and incomplete information game

"Complete information game" means that each participating
player has accurate information about the characteristics, strategy
space, and profit function of other participating players during the
game. Conversely, it is "Incomplete information game" when the
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participating players cannot grasp complete information. The case
of this study is a complete information game.

The complete information non-cooperative static game can be
obtained using the following formula:

max vt (1)
Subject to Z?ill R1 [shs2sd] *r} > vt
m
Z ' Rl J[sts2,s3] T z v
Zl 1Rl[sm1 SF1p Sz ) T > v
Zl 1 1 =1

T; >=0i=1,2,...,my

max v? )

Subject to Zmz R, [shesd] *72 > p?

mz
Zi:le[s 52 3] T >U

mz
i Ro sty 52,

my _2__
Zi:lri_l
2w i—
t>=01=1,2,...,m

k2 2
7 =2V
sha] TU =

max v3 3)

Subject to Z’"S R *73 > 3

3,[s1s?s3]

m3 P 3 > 3
21 Ry 370 20

ms3
Zizi Ry, sz,
m3 _3_
Zi:l T; =1
3>=0i=1.2,..., ms

4. Case Study

%3 3
T, 2V
sha] T =

4.1. Case Introduction

This research uses Tatung as a case study. First, this research
explains the current situation of Tatung. Tatung Company is a
comprehensive enterprise with the electronics industry as its core
technology business. It was founded in 1918. Tatung Company is
the first batch of listed companies in Taiwan in the fields of
electrical appliance manufacturing, distribution, trade, and
construction. It is divided into three major business groups - power,
systems, and consumption.

Tatung’s main business has performed poorly in recent years.
However, its Tatung enterprises have a lot of high-value land. It
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led to marketers wanting to come in and fight for dominance in
Tatung company. This is the current situation of Tatung company.

4.2. Case Analysis

In this case, it is a three-player game. The players are Tatung
company faction ( p; ), Tatung market faction (p, ) and
Government Supervisor ( p3 ). The related strategies are
summarized in Table 1:

Table 1: The strategies for each player

Player Strategy of each player
Tatung company Strategy (1) Find an external merge object (White
faction Horse Knight)s]
P1 Strategy (2) Swallowing poison pills s3
Strategy (3) Mass acquisition of equity s3
Strategy (4) Sued Tatung Market for illegal Chinese
investments;
Tatung market Strategy (1) Mass acquisition of equity s7
faction Strategy (2) Convene a temporary stock meeting s3
P2
Government Strategy (1) Announcing full delivery in Tatung
Supervisor Stock s3
P3 Strategy (2) Do nothings3

Tatung company faction has 4 strategies, Tatung market
faction has 2 strategies, and Government Supervisor have 2
strategies. The total of strategy combinations is 4*2*2=16.

In this study, 10 experts were invited to evaluate the
effectiveness of the above strategies on the Tatung company
faction (p;), Tatung market faction (p,) and Government
Supervisor (p3) by using 1 to 10 points (1 for the lowest benefit
and 10 for the highest benefit) based on the above strategy
combination. Experts express their opinion about the
effectiveness of each strategy for Tatung company faction (p,),
Tatung market faction (p,) and Government Supervisor (p;)
under special of strategy combination by taking a value from 1 to
10. All of experts’ opinion (evaluation value) will be add to
represent the performance of each strategy. The evaluation results
can refer to Table 2 to Table 4.

Table 2: The benefits of Tatung company faction under different strategic

combinations

si si si sk

s3 s? 32 31 23 41

s? 27 34 25 28

s3 s? 74 71 63 63

52 84 83 76 72

Table 3: The benefits of Tatung market faction under different strategy
combinations

s1 s, s3 Sy

s3 s? 44 34 43 32

s% 47 29 41 53

s3 s? 64 52 56 71

s3 61 47 52 60

Table 4: Benefits of government supervisor units under different strategic

combinations

s| 2 s3 Sy

s3 s? 58 64 62 71

52 54 58 60 73

s3 s? 34 27 42 29

s% 29 24 37 23
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The relative formula can refer as follows

max vt “4)
Subject  32*Ti+31*Ti+23*ri+41%1} > vt
to 27*01434% 714257112871 > vl
74*ti+71*#13+63*13+63*1} > vl
84* 11 +83* 11 +76%1I+72*1} > vl
+ =l
i=1"1
T>=0i=12,.... 4
max v? Q)
Subject 44*TZ+47*1% > v?
to 34*72429%12 > p?
43*724+41%12 > v?
32%72453%12 > p?
64*T2+61%12 > v?
52%124+47%12 > v?
56*%12+52%12 > v?
71*12460%12 > v?
feiti=1
T2>=0 i=1,2.
max v3 (6)
Subject  58*73+34*73 > 13
to 64*T34+27%13 > v3
62*T3+42%13 > v°3
T1*23429%13 > v3
54*%13429%13 > v3
58*T3+24%13 > 13
60*T3+37*13 > v3
73%13423%15 > v3
= Ti=l
T3>=0 i=12.

According to formula 1 to formula 3, the strategy selection
probability of Tatung company faction (p,), Tatung market
faction (p,) and government supervisor (p3) is as follows. Tatung
company faction should randomly adopt a mixed strategy of
"swallowing poison pills" or "sue Tatung Market Group as illegal
Chinese capital". Tatung market faction should randomly adopt a
mixed strategy of "massive acquisition of equity" or "convening
temporary stock meetings". The best strategy for government
supervisor is to "declare full delivery of Tatung stocks".

Table 5: Probability of different players' strategy choices

si si si sk
Probability 0% 35.84% 0% 64.16%
2 2
Si 52
Probability 54.18% 46.82%
3 3
Si S2
Probability 100% 0%

5. Conclusion and Future Research

This research uses Tatung companies as the research target.
The game analysis tools are used to explore the best strategies of
Tatung company faction, Tatung market faction and government
supervisor. The research and analysis results show that
government supervisor’s best strategy is to take action to deliver
the shares of Tatung stocks in full while the Tatung company
faction and Tatung market faction are suitable to adopt a mixed
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strategy to gain equity. This result shows that government’s best
plan is doing something. The two parties who compete for the
right to operate are better to adopt a mixed strategy.

This study believes that Tatung company faction’s best
strategy is to perfect its business operations. This behavior can
naturally gain the support of the small investor in the market and
there is no motivation for investor to fight for management rights.
In addition, selling corporate bonds without voting rights are also
a good fund-raising tool to assist companies in obtaining
operating resources and preventing market usurpation. Cross-
shareholding by companies is also a good way to preserve
operating rights. This study suggests that the government should
assist companies with long-term business failures in their
industrial upgrading and transformation in peacetime. It can be
known that company may do some damage to sharcholders if
there is the competition for management rights according to the
analysis results of this research. The behavior should be severely
punished by taking drastic measures for the efficiency of
government supervision. The contribution of this research is to
design the framework which can be used to evaluate performance
of relative enterprise supervision activity. Based on this
framework, we can know which strategy is suitable for
government and enterprise. This study uses a static game method
to analysis. In the future, relevant scholars may consider to use
repeating game to analyze this problem because the battle for
management rights in Tatung may continue for many years in the
real world.
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