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Abstract

In this paper, the Chinese stock market is analyzed from the perspective of participating in the game.
Under the interaction of the participants, the model forms two stable equilibriums. The ideal equili-
brium is that most people tend to invest in real investment rather than speculation. Speculation is
not the mainstream of the market, however, most people choose to follow the trend of speculation,
and the entire stock market speculation prevails, that is also a possible equilibrium. This paper ar-
gues that the current situation of Chinese stock market speculation is in a non-ideal equilibrium,
which most people choose to speculate, and the overall market environment is inclined to choose
speculation, and participants continue to choose speculation, and market as a whole environment
speculation prevails. As long as the belief of participant to the market environment does not change,
they will not change their economic decision and the market environment will still trend to specula-
tion, which is why the guide of regulatory department does not work and speculation in the stock
market continues the root cause.
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1. Introduction

There has been more than 20 years since the establishments of China’s stock market, during this period, although
regulators continue to conduct a variety of attempts to guide investors to make rational investment, combat control
of the market, insider trading and other acts. But the speculation such as the concept hype, the shell speculation, the
bull market of policy etc. in Chinese stock market is still prevalent. In 2015 the Chinese stock market staged a huge
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shock was to make people feel deeply the stock market speculation. This article will analyze the dilemma of Chi-
na’s stock market speculation from the perspective of the participants in the game of stock trading. This article will
discuss the relationship between the economic decisions and the whole environment of the stock market, as well as
the reason of the stock market speculation.

2. Literature Review

The study on the phenomenon and reason of Chinese stock market speculation has been started since the date of
the establishment of Shanghai and Shenzhen stock markets. On the stock market “game”, “Bo dumb” contro-
versy has been continued. Early in December 1996, “people’s Daily” special review article mentioned the stock
market to the five problems: large institutional market manipulation; bank illegal funds into the market; illegal
securities institutions overdraft; news media adding fuel to the flames; misleading mistakenly believe investors
to follow suit. In June 2000, a title for the shady Fund-Fund Behavior Research Report Analysis, the article is
about the Chinese stock market argument become fuse, Wu Jinglian, Li Yining, Xiao Zhuoji etc. among scholars
is heated debate broke out. The controversy about the stock market, “gamble” later slowly in silence, but con-
troversy about the Chinese stock market excessive speculation still continues, Lv Jianglin and Zeng Peng [1]
comprehensive analysis of the indicators, China’s stock market dividend payout ratio and dividend vyield, the
exchange rate, wealth effect, Tobin’s q effect etc., that Chinese stock market is still speculation driven in the
stock market.

Accompanied with the stock market gambling dispute are reasons for speculation on the stock market re-
search, many scholars analyzed and summarized. The reason can be roughly divided into three categories. The
first view is that because the stock cannot provide enough dividends benefit and as a guarantee of the rights and
interests of the shareholders, such as Hao Jilun [2] consider that the direct reason of Chinese stock market spec-
ulation is the low return rate and the distortion of stock right structure, as a return of the securities and the secur-
ities of the stock can not reflect the fundamental characteristics of these two aspects. The second type of view is
that the fundamental reason for the stock market speculation is that the Chinese government to plan to operate
the market, resulting in the market presents the characteristics of the policy market, Wen Binzhou [3] [4] con-
sider the underlying reason for the Chinese stock market speculation is that the government operates the market
in a planned system, government habits through a series of good or bad policy about the direction of the volatil-
ity of the stock index, in essence, there is no difference with the government to use administrative means to re-
gulate and control the real economy. Yi Xianrong [5], Wang Guogang [6] and other scholars hold similar views.
The third kind of view thinks that the reason of Chinese stock market speculation is comprehensive, Huang
Xiangzhen [7] agree that China’s stock market cannot avoid speculation, First, because China’s stock market
system is not perfect, the second reason is the blue chip stocks cannot give investors a satisfactory return, the
third reason is the operation of the stock market funds more speculative, speculation in the atmosphere led to the
small and medium retail to join the market speculation.

This paper believes that the analysis of Chinese scholars in the past, the stock market speculation on the direct
and fundamental reasons for more discussion, but it is difficult to explain why more than 20 years of stock mar-
ket speculation prevailed in the situation cannot be reversed. And previous scholars more concerned about the
stock market participants’ external factors’, such as the government, the system, the listing Corporation equity
structure, etc. The interactive relationship between stock market participants and the overall environment of the
stock market is seldom considered. With the development of China’s society, the idea of governance of Chinese
government has changed gradually. The basic system of the stock market has been perfected, but the phenome-
non of excessive speculation in the stock market has not been reduced. By the end of 2014, Wu Jinglian [8] once
again put forward the “stock market casino theory” that the Chinese stock market is not only like a casino, but
also a no rules of the casino. As if to prove Professor Wu’s point of view, in half a year later, China’s stock
market appeared a huge shock, speculative market characteristics of take in everything in a glance. Therefore,
this article will use the method of game theory to think again about the stock market speculation.

At present, using game theory to study the stock market speculation has been a certain amount of literature.
Wang Jiankun [9] analyzed the game between Chinese stock market exchange, market maker, retail investors
and government based on game theory. Qiao Jianming [10] analyzed the operation process and evolution trend
of the “policy market” characteristics of Chinese stock market. Hao Xuguang [11] analyzed the interaction be-
tween the government and the medium and small investors in two cases of market overheating and market
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downturn. Liu Wenchen [12] using the method of game theory analysis of the government, the dealer, retail and
China stock market in the four village people involved in human interaction, in the government and the banker’s
game, it can reduce the probability of the dealer violation to increase the punishment for insider trading, stock
market manipulation and through the establishment of specialized agencies, reduce the cost of the review of il-
legal activities. But few scholars will focus in the use of game theory to discuss the predicament of speculation
in the Chinese stock market, also scholars in the past when we use game theory to analyze stock market partici-
pant interaction, usually in divided into government, transaction, the dealer, village, retail and other, in specific
game process in each other to start the game. This paper argues that this division is not conducive to the analysis
of the overall balance of the stock market. In the stock market, participants are divided into the village, and
small and medium-sized retail dealer, which Cannot show a tendency to be involved in the face of speculation or
investment, and rational government hopes to maintain the order of the capital market, and promote the stock
market to mature, and the subjective choice of the strategy will be the regulation or punishment. So how a single
transaction in the Chinese stock market is influenced by the choice of speculation or real investment decisions
on the overall market? After more than 20 years of development, China’s stock market is still filled with a
strong speculative atmosphere, it seems that this state has become a kind of non break the balance, why it form
this situation? This article will analyze the above issues from the perspective of the game equilibrium of the par-
ticipants in the stock market, in order to clarify the dilemma of China’s stock market speculation, and to provide
some references for the long-term and fundamental governance of China’s stock market.

In this paper, the main content is: the first part is introduction, the second part is the total number of literature,
the third part for investment and speculative static model analysis, including the model hypothesis and establish-
ment, equilibrium analysis, the fourth part is a comparative static analysis of the model. The last is the conclusion.

3. Static Game Model of Investment and Speculation

This part focuses on the behavior of stock market participants other than government regulators. Each partici-
pant can no longer distinguish between the village and the small and medium-sized retail dealer, but directly
according to the different tendency in partition strategy. In order to explore the overall market equilibrium of
stock market participants, this paper constructs a static game model based on all participants.

3.1. Participant!

The participant in the model is the natural person or organization to put capital into the stock market. In order to
maximize the individual interests, the stock market participants will gather information through a variety of
channels to collect information, and then according to the market environment information to make decisions in
line with the interests of individuals. And the stock market is composed of a number of participants, but usually
each of the participants themselves and will not take into account how their own decisions impact on the overall
market environment. Strategy is preferred as the basis of this distinction; define the type of participant as 6. The
6 value is higher, more inclined to invest but not speculative; on the contrary, people involved in the lower value,
speculation is higher, the lower the tendency of real investment.

According to the definition of 6 value, 8 range is (—oo, +o0), on this interval, distribution function and density
function of @ respectively are H(6), h(6). A person who is totally inclined to speculate or invest is only a small
part of the population, most people are in the middle of the range, It is generally believed that the participants
who hold investment and speculative tendencies are in a normal distribution in the population. So H(8) is normal
distribution function.

3.2. Strategy Set

In the model, there are two kinds of people who are involved in economic decision-making.

3.2.1. Real Investment Strategy
This strategy means that the participants will carry out a comprehensive analysis and research to the fundamen-
tals of the company, market environment, and stock market performance before they make stock trades and they

YIf no special instructions, the stock market participant in particular to stock market investors, because in the game model, strategy set con-
tains speculative investment, two strategies, using the term investors easily misunderstanding, therefore takes the person refers to the stock
market investors.
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are willing to engage in the management and supervision of enterprises and earn dividends.

3.2.2. Speculation Strategy
Speculation strategy prefers various types of topics and concepts of speculation, ignoring the basic situation of
enterprises, through the one-sided or informal channel news stock trading.

3.3. Stock Market Environment

In this paper, the stock market environment refers to the market speculation or investment climate, which is
formed by the participant interactions. The model is set in two states, mature and immature. In the mature stock
market, speculation is not recognized, and shareholders to participate in the business sense of supervision and
management, the interests of small shareholders are more secure. Conversely, in the immature stock market,
speculation prevails, the shareholders’ participation in the corporate supervision and management is weak, the
interests of small shareholders are difficult to guarantee.

Because the stock market is composed of many participants, the environment of the stock market depends to a
certain extent on the participant's strategy choice behavior. At the same time, the environment of the stock mar-
ket will affect the participants to make economic decisions in turn. To have a higher propensity to invest in
people and mature stock market is clearly more conducive to obtain a higher return on investment, in the imma-
ture stock market, enterprise behavior by from weaker shareholder supervision, make it difficult to guarantee the
interests of shareholders, such entities in the mature market to support attitude or behavior actually for the mar-
ket to mature. And with high speculative tendencies in people, immature stock market will be more conducive to
the gain, because mature market, speculation is often made difficult by the recognition that insider trading is ex-
tremely limited, through frequent trading access to spread more difficult, such entities does not support or its
behavior in fact not conducive to market maturity.

In this paper, the x representative proportion of participants to support the market mature or its behavior is
conducive to the market to mature, obviously 0 < x <1, so 1 — x representative proportion of participants to not
support the market mature or its behavior isn’t conducive to the market to mature. And whether the stock market
is mature or not, it is related to the proportion of participants who are involved in the market to mature. Assum-
ing that probability that market will eventually be able to mature is z, 7 = (x) is increasing function of x,
thatis 7' =dx/dx > 0. Consider the two extreme cases, x = 0 means that all in per capita do not want to see the
market matured, then a mature market is unlikely, therefore make ;z(O):O; X = 1 means the opposite, then
possibility of mature market greatly, and therefore make 7 (1)=1.

From the above analysis at the same time, we can have the following relationship:

x=1-H(9). Q)

H(6) is proportion of participants whose type value less than 6, function curve of Equation (1) is as Figure 1.
Point (x, 8) on the curve represent when the participant whose type value greater than @ tend to investment, the
proportion of participant who is support mature market or whose behavior is conducive to the market to mature

is X; or when the proportion of participant who is support mature market or whose behavior is conducive to the
market to mature is X, the participant whose type value greater than 6 tend to investment.

0

(x,,9,)

0 X 1 X

0
Figure 1. Investment tendency curve.
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3.4. Payoff of Participants

Market participant 6 has two strategies; market environment also has two possible results. Therefore, market
participants have a total of four forms of payoffs. V and S express the strategies of investment and speculation
respectively, and M and N represent the mature and immature stock markets respectively.

For the investment strategy, the payoffs of the two kinds of market conditions are:

VM =v(6), VN =(1-2)v(8).

The type of people involved in the value of 6 represents its investment or speculation, for those who have a
high propensity to invest, often look for more market opportunities, enhance the ability to find and grasp.
Therefore, it can be considered to have a higher propensity to invest in people, its investment capacity is also
stronger, the income gained through investments higher, so dv/d@ > 0. In addition, 4, represents an immature
market environment led to the proportion of investment strategy revenue decline, so 0 < 4; < 1, when 4; = 0,
Means that the investment strategy is not due to the impact of the market is not mature.

For the speculative tendency of the strategy, the two kinds of market conditions are:

SM = (1-4,)s(0), S" =s(0).

Similarly, for smaller theta value has higher tendency of people to participate in speculation, usually more
willing to use the market speculation and a variety of non-normal channel news, frequent low buy high sell
speculation, and therefore its ability to speculate and income from speculate, so ds/d@ <0. A, represents a ma-
ture market environment led to the decline in the proportion of speculative strategy revenue, so 0 <, < 1, when
A2 =0, Means that the return on the market is not mature because of the impact of the market maturity.

From this, the stock market participant’s payoffs structure is as follows (Figure 2).

Focus of this paper is to analyze the differences between different strategies for payment, in this set A is the
difference between investment and speculation strategy of payment, so:

A(x,0)=2V" +(1-7)VN [ 78" +(1-7)S" ]
=7v(0)+(1-7)(1-4)Vv(0) -7 (1-2,)s(0)+(1-7)s(6)
=(1-4 +7r/11)v(t9)+(7r22 —1)8(9).

When A(x,6)=0, we could get a Implicit function about x and 6, every point 6" (x)=(x,8) on the func-
tion curve means that to the participate whose type is 8, there will be a support for the market is mature or its
behavior is conducive to the market to mature proportion x of the population to makes same payoffs from the
choice of investment strategy and speculation strategy. And for the point beyond the function curve, those type
value 6 < §°(x) choose speculation strategy and don’t support or their behaviors have no help to the market being
mature. And those type value 6 > 6°(x) choose investment strategy and support or their behaviors have help to
the market being mature. So,

A(x,0)=0. 2

Participant

Real investment Speculation

€—  Stock market —>

Environment

Mature Immature

Mature Immature

v(B) (1-M)v(B) (1-A;)s(6) s(8)
Figure 2. Participant strategy payoff structure.
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The above curve can be called the investment and speculation of no difference curve or conversion line. Be-
cause,

A0 AN (0)+ 7'A,5(0)
a6/dx = Ay (x,0) (1—21+7z/11)dv/d0+(7z2?—1)ds/d0<0' ©)

Monotone decreasing curve, the concrete manifestation is with X as the horizontal axis, with the longitudinal
axis of the coordinate system for 6, tilt under the curve to the right (as shown in Figure 3).
3.5. Equilibrium Analysis

According to Equation (1) and Equation (2), the x value of the equilibrium can be got,
x=1—H[¢9*(x)]. 4)

Corollary: there is at least one solution of Equation (4). Assuming the solution is x (0 < X" < 1), If at this point
to meet,

~h(67)do(x") fax>1. (5)

Equation (4) has at least two other solutions, in the two solutions, one is greater than x”, one is less than x; If
for all x, the inequality (5) does not hold, the solution or the equilibrium is unique.

Prove: Constructing auxiliary function &(x), make &(x)=1-H [0* (x)] —X

So @(0) = 0, (1) <0, and because @(x) is continuous function, According to the zero point theorem, there
will have at least one point in (0, 1) make @ (x) = 0.

Because x'(0 <X < 1) is a solution of the equation, @(x")=0.

If the inequality (5) is set up, derivative of &(x) at X" is @(x*)/ = —h(H*)dQ(x*)/dx -1>0, s0 @(x) at least

exists two other solutions on [0, 1]. The three solutions are shown in Figure 4.

0

(x.6)

0 X 1 X

0

Figure 3. The payoff of the strategy of speculation and speculation
no difference curve/conversion curve.

0
\\ Worse
Unstable
i Better
; ! Conversion
i ! Investment tendency
! i L
X
0 X x* X 1

1

Figure 4. Equilibrium analysis: good balance and poor balance.
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If for all X", the inequality (5) does not hold, then the solution is unique.

Another meaning of inequality (5) were established when the X in X" accidental fluctuation on X, H(6) cor-
respondingly greater than changes in the X. In this case, the X~ equilibrium is not a stable equilibrium. Because
the fluctuation of X can make the whole environment of the stock market have more changes, which affect the
judgment of the participants’ beliefs about other subjects’ behavior. Ultimately make it change its own econom-
ic decision-making, and the participant who changed his decision will not spontaneously change back to its
original economic decisions.

Compared with the X" in Figure 4, X, and X, are two stable equilibrium, But it is obvious that there are ob-
vious differences between the two equilibrium in the stock market and the behavior tendency of the main body
in the stock market and the maturity of the market: X, balance will be more involved in the choice of investment,
the stock market is also the possibility of the final maturity of the larger, X, at the opposite.

Based on the above analysis, the conclusion that can be drawn from the model is that, there may be two equi-
librium states in the stock market. A good balance is the market participant to rational, real investment, the
market will eventually become mature, but there may also be a poor balance of the formation. Stock market par-
ticipants tend to make speculate strategy, and the formation of a “immature stock market, speculation in the in-
terests of individuals” beliefs, Under the influence of this kind of belief, the participant is more inclined to take
the speculation strategy, the investment faces the great barrier, the stock market is stable in the immature state.
In such a stable state, the market is usually not spontaneous change, only when there is enough to participate in
the market environment is expected to be a great change. For personal interests consider the need to change the
personal strategy when the whole market is likely to form a better balance. But this change is almost impossible
in a very short time, through a small part of the effort to complete. This also explains in the Chinese stock mar-
ket, why a management constantly strives to standardize the market, but on the other hand, the stock market is
still speculation, real investment or investment philosophy cannot always be the mainstream of the market strat-

egy.

4. Comparative Static Analysis

If we make the stock market and other stakeholders being into the scope of consideration, their impact on the
model in the short term will be the main performance of the two curves to move up and down. For example, the
government introduced more stringent provisions of the stock market information disclosure; Increase the
crackdown on insider trading, which will enhance the people involved in the stock market to mature awareness
and confidence to move the transfer curve downward. Figure 5(a) shows the downward movement of the transi-
tion curve, two new stable equilibrium points are x/,, X;,. The new equilibrium point has higher x value com-
pared to the original equilibrium point, which means that there are more people to support the market mature or
their behavior is conducive to the market to mature, The possibility of more mature market, and participate in
the human type is low, Means that the original investment tends to have a slightly lower investment at this time
is also willing to invest, the downward shift of the curve has brought a better balance of results. Similarly, if the
government to take a more comprehensive protection of the rights and interests of small shareholders, listed

0
\ 0
:
]
' Conversionl I
1 : [}
b Conversion2 \
bl !
i i Investment tendency E
[ 1 1 N
0 i . X 0
Xlaxla XZaXZa 1 lexlbl XZbXZbI 1
(a (b)

Figure 5. (a) Conversion line down. (b) Investment tendency curve up.
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companies more respect for shareholders to receive dividends, the right to participate in business management,
will also be involved in the investment to produce greater New gravity, to promote the investment tendency
curve up.

Figure 5(b) shows the upward movement of the propensity to invest; there exists two stable equilibrium
points of x;, and Xy than their original equilibrium point also has a higher x value and lower 6 value. The
upward trend of the investment tendency curve also brings a better-balanced result.

The behavior of other stakeholders can affect the investment tendency curve and the transfer line, to a certain
extent, the equilibrium state can be better or worse, But only in the belief of the stock market participants greater
changes, the balance will be a fundamental transformation, this may depend on the overall concept change of the
participant, For example, the stock market investors to invest in the idea of a more mature, More institutional
investors to enter the stock market to bring the proportion of people involved in the optimization, etc.

5. Conclusions

This paper analyzes the situation of the Chinese stock market speculation from the perspective of participant
game. Due to the interaction of the market participants’ economic behavior, the model has the potential to form
two stable equilibrium states. The ideal equilibrium is that most market participants tend to invest more in real
investment rather than speculation, and speculation is not the mainstream of the market. But there is also another
kind of non ideal equilibrium, at this time most people choose to follow the trend of speculation, and the stock
market speculation prevails.

In the stock market, it is difficult for the individual participants to impact the stock market environment, but
the decision of the most investors, speculation or real investment, will have a different impact on the stock mar-
ket environment. So the economic decision of the stock market participants and stock market environment be-
comes closely related. The participants are affected by the market environment, and in turn affect the market en-
vironment, and work together to influence the overall investment environment. In this sense, the status of the
Chinese stock market speculation is in a non-ideal equilibrium that “most participants choose the speculation,
overall market environment tends to speculation, participants choose the speculation, and the overall market en-
vironment continues to favor speculation”. As long as the belief of participant to the market environment does
not change, they will not change their economic decision and the market environment will still trend to specula-
tion, which is why the guide of regulatory department does not work and speculation in the stock market con-
tinues the root cause.
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