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Abstract 

Irregularities in economic activities are actually the result of mutual game between different stakeholders. This 
research combines psychology and experimental economics to analyze irregularities. This research is done on the 
HBuilder software platform, using HTML5 and other technologies. According to the Nash Equilibrium Theory, 
the behavioral trajectory of the participant is described. In the real incentive situation, the individual's 
decision-making behavior in the face of social dilemma is investigated. From the perspective of cost-benefit, the 
game characteristics of individual irregularities are analyzed. The exogenous punishment mechanism and the 
inherent personality trait are respectively Dimensions are explored. Experiment result shows: The exogenous 
punishment mechanism will have a significant inhibitory effect on individual irregularities. The level of risk 
appetite is related to gender and determines the individual's risk-taking tendency. 

Keywords: nash equilibrium, punishment, irregularities, incomplete information game, experiments with 
economic principles, experimental psychology 

1. Foreword 

Economic activities are an important part of our society. Pursuing economic benefits and striving for maximum 
benefits are inevitably the choice of most people. From an economic point of view, people's social behavior aims 
to maximize the resources or benefits they need at a minimum cost (Ma, C., 2005). From a sociological 
perspective, it is found that individual behavior is not always a single self-interested behavior, individuals also 
exhibit prosocial altruistic behavior (Wang, J., 2009). In a society with rapid economic development, individuals 
will face a variety of temptations of interest, and irrational factors will gradually emerge. How will individuals 
who possess information superiority and power advantage make decisions? 

The process of mutual gaming between different stakeholders is extremely prone to irregularities. The analysis of 
individual violations in economic activities is the main focus of many researchers. As the main participating 
groups in business activities, senior managers who play a pivotal non-replacement role that make decisions for 
the enterprise. Therefore, the research in this article is of great practical significance. Most studies on violations 
in the field of economics are empirical: market data is used as a research sample, and post-hoc analysis 
principles are used to track and analyze the related factors. From the analysis of macro factors, many theoretical 
and practical foundations have been laid in this field. But at the same time, due to the influence of its data 
availability which come from the database. Such as, and there may be errors in itself, some of the information 
classification is not clear enough, or others involving manual judgment and collation may reduce the accuracy of 
the data and the reliability of the analysis results Degree will be affected (Rajan, G. & Wulf, J., 2006; Aoki, M., 
2011; Xu, WJ, 2017; Liu, FZ, 2017). This article starts from theories of modern enterprise theory, The 
Principal-agent theory, Cost-Benefit Theory, etc., draws on some existing experimental research ideas based on 
experimental economics, and analyzes individual behaviors based on existing literature data combing and 
behavior principles. The behavioral trajectory of the participant is portrayed: for people, in order to ultimately 
maximizing personal interests, the decision-making behavior in the actual ecological environment shows 
concession, and it is core to develop economic relations based on change and game principles. We select the 
HBuilder software platform, use HTML5 and other technologies to develop a networked experimental 
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environment. The purpose is to reduce the interference of the participant's uncontrollable factors on the 
experimental results in previous experiments by fixing the behavior of one of the participant. Focus more on the 
behavior change of decision-making subjects and internal and external influence factors, and present the 
occurrence of irregularities in a more direct way. 

2. Literature Review 

2.1 The Modern Enterprise Theory 

The core viewpoint of modern enterprise theory: An enterprise is an organic combination of a series of contracts, 
a way of trading property rights between people, rather than a simple aggregation of physical assets. Jensen 
interpret the enterprise as a legal entity composed of a complex set of explicit and implicit contracts between 
different individuals, and clearly states: The contractual relationship is the essence of the enterprise(Jensen, M.C. 
& Meckling, W., 1976). Freeman and Blair define the most representative stakeholders as “stakeholders are those 
who can influence the achievement of an organization's goals or can be influenced by the organization's 
achievement of the target process” (Freeman, R.E., 1984; Blair, M.M., 1995). Stakeholders include individuals 
or groups such as shareholders, employees, customers, suppliers, retailers, communities, governments, and so on. 
According to Honghui Chen's empirical research, each type of stakeholder has multiple interests for the 
enterprise, the interests of different stakeholders are different, and the interests of each stakeholder are not single 
but with rich content (Chen, H.H., 2004). Since various stakeholders demand the enterprise from the perspective 
of their own interests and needs, the interests pursued by different stakeholders are not only different, but also 
likely to have conflicts. Therefore, the mutual game between different stakeholders is extremely easy to create 
irregularities. 

2.2 The Principal-Agent Theory 

The Principal-agent theory was first proposed in the 1930s. American economists Berle and Means believed that 
the ownership of the company should be separated from the management rights (Berle, A. & Means, G., 1932). 
The owner is the principal and the majority shareholder of the company. They hand over the management rights 
to the agent and the agent to manage the company. Jensen and Meckling stated in the research literature that the 
principal-agent relationship is a contractual relationship: the agent acts on behalf of the principal, and the agent 
has certain decision-making power (Jensen, M.C. & Meckling, W., 1976). In the early 1970s, Ross proposed that 
principal-agent is the agent’s right to exercise in the agreement under the premise of the exercise of the 
principal's rights (Ross, S., 1973). The agency relationship is generated because the agent makes the decision 
related to the principal's interests for the client. 

Pratt and Zeckhauser argue that the principal-agent relationship exists in any organization or cooperation 
involving two or more people (Pratt, J. & Zeckhauser, R., 1985). As long as one person's decision depends on 
another person, the principal-agent relationship is created (Peters, M., 2003). The party making the decision is 
the agent, and the party to be relied on is the principal. Obviously, both parties acting as rational economic, 
because the principal pursues the maximization of income, the agent wants to maximize the salary level and skill, 
resulting in different effect functions and different pursuit directions (Liu, Y.G. & Jiang, N.Y., 2006). There is a 
certain conflict in the choice of interests. Therefore, it is inevitable that the agent deviates from or even sacrifices 
the interests of the principal to seek private benefits. It can be seen that the principal-agent problem is very 
common. 

What is used here is to establish the relationship between the citizen and a certain department executive as the 
relationship between the principal and the agent. Citizens defend their interests by transferring money privately 
to officials, and officials receive remuneration through such agency. 

2.3 The Cost-Benefit Theory 

Cost is the value of the resource that pays for a certain purpose, and the benefit refers to the benefit gained by the 
input of the former (Liu, B.R., 2003). Expecting income above cost is the primary starting point of a rational 
economic man and the basic rational principle of human society. Simply put, the difference between the benefit 
and the cost is as large as possible to maximize the benefits. 

The cost of irregularities refers to the price paid by the actors for specific irregularities. It is divided into two 
parts: one is the resource consumption, that is, the time, mental power, physical strength and other resources that 
the main body has paid in the event of irregularities; the second is the opportunity cost, that is, the subject gains 
income when the irregularities occurs, at the same time, another benefit that was abandoned. The cost of 
irregularities is expressed by the formula: cost = inevitable cost + prescribed cost x penalty rate. The inevitable 
cost refers to the resource loss and opportunity cost that the subject has to bear when selecting the irregularities. 
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The prescribed cost refers to the price paid by the law when the subject violates the rules. It is the sanction 
imposed by the regulations on the irregularities. For the main body, the prescribed cost is a possible cost, and the 
cost can be avoided when the irregularities is not disclosed. The penalty rate is the probability of being punished 
when irregularities occurs. The subject risked the cost of the irregularities in order to gain interest. The proceeds 
of irregularities are the income that the entity receives in the event of a specific risk of non-compliance. It is 
divided into two parts: one is resource possession; the second is the timing, that is, the subject obtains an 
opportunity to engage in an activity through the occurrence of irregularities. 

This paper analyzes the irregularities of the subject, considers the impact of the prescribed cost and the penalty 
rate on the subject's behavior, and explores the relationship between the inevitable resource cost and the subject 
decision. 

2.4 Nash Equilibrium 

Game theory was first proposed by von Neumann (1903 ~ 1957). He emphasized that the two people use 
multiple strategies to change their own confrontation strategies in an equal game to achieve the goal of winning. 
Games are usually divided into cooperative games and non-cooperative games. Non-cooperative game refers to 
how to maximize the respective interests under the given constraints, and finally achieve the balance of power. 
The key is that when participants choose their own actions, the priority is how to protect their own interests. The 
cooperative game emphasizes Collectivism and Collective Rationality, which is efficiency and fairness. It is the 
study of how to distribute the cooperation when people reach cooperation, that is, the problem of income 
distribution. The non-cooperative game is to study how people choose their decisions in the situation where 
interests affect each other to maximize their own benefits, that is, the choice of strategy. Nash equilibrium is the 
result of the rational choice of the players in the game, and it is the knot of the game between the individual and 
the environment. 

The basic criteria for the establishment of the game model in this paper: “Build your own strategy based on the 
assumption that the opponent will act in its best interests”. In this state, each participant makes decisions based 
on the price set by others. 

3. Method 

This paper mainly draws on the design idea of Abbink's game experiment paradigm, and studies the game 
behavior of both sides in the context of incomplete information (Abbink et al., 2002, 2004, 2006; Zhang, H.H., 
2016). The purpose is to explore the impact of internal and external dimensions on irregularities, and present the 
process of irregularities in a more direct way. This lab builds a virtual social context that includes two main 
social roles: company bosses and executives in a department. The basic design idea of the experiment is: First, 
the company boss will consider privately contacting a department executive to seek benefits in order to 
maximize personal income. Secondly, a department executive needs to respond according to the behavior of the 
company's boss, whether it will decisively refuse or accept money and accept money to provide convenience 
services to enterprises. 

Considering that the behavior of the two subjects under the interaction situation will be affected by many factors, 
this effect will impose certain limitations on the experimental observation, and at the same time it is easy to 
confuse the experimental results. In order to more clearly and deeply explore the individual's decision-making 
behavior on social dilemmas under the real incentive situation. The experiment will fix the principal's behavior 
(ie, the boss of the enterprise), and describe the decision of the client according to the Nash equilibrium principle 
and a large number of empirical research results. The rules are as follows: The first round of the game starting 
value is randomly selected by the system within the range of 0-25 tokens; The second round t value is 
determined by the decision of the first round of the test. If the type of the decision is R or n, the value of the 
transfer amount increases. At this time, when 0≤t<50 tokens, Δt=4,5,6 random tokens, when 50≤t < 100 tokens, 
Δt = 9, 10, 11 random tokens, when 100≤ t≤200 tokens, Δt = 19, 20, 21 random tokens; If the trial decision type 
is y, the transfer amount t value decreases or remains unchanged. At this time, when 0≤t≤25 tokens, Δt=0 tokens, 
when 25<t≤50 tokens, Δt=-5 Token, when 50<t≤100 tokens, Δt=-10 tokens, when 100<t≤200 tokens, Δt=-20 
tokens).if the first round random value is 0 token, then The starting value of the second round of the game is 
randomly selected by the system within the range of 0-25 tokens, and the change rule is consistent with the 
above; and so on for a total of 20 rounds. 

According to the experimental design ideas, it can be summarized as follows: On the one hand, the business 
owner has two behavioral decisions: do nothing or contact departmental executives. On the other hand, 
departmental executives have three behavioral decisions: rejection, accepting money but not giving service, 
accepting money and giving convenient services. In order to reflect the experimental design ideas more 
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intuitively and visually, the role objects in this experiment will be replaced by letters: B stands for the business 
owner, P stands for departmental executives, t stands for the amount, and A stands for acceptance (Figure 1). The 
entire experimental process was set to a fixed group matching experiment, that is, the subjects and their assigned 
roles were not replaced in 20 rounds of experiments. 

 

 
Figure 1. Experimental model diagram 

 

3.1 Schematic Diagram of the Game Model 

3.1.1 Basic Rules of the Game Model 

(1) Suppose there are two participants: one is the business owner, the other is the department executive. 

(2) There are three strategic choices for departmental executives: not accepting money, keeping the market up 
and running, accepting money but keeping the market up and running (irregularities) and accepting money and 
giving convenience services (irregularities). 

In order to facilitate the analysis and establishment of the game model, the following assumptions are made 
about the relevant parameters: the additional income obtained by the departmental executives in irregularities of 
regulations is t (t ≥0), and if the departmental executives do not violate the rules, they will not receive these 
benefits. It will generate the opportunity cost -t(t ≥0); the business owner may bring 50-t (t ≥0)of income due to 
the irregularities of the departmental executives, but it may also directly lose t(t ≥0). 

3.2 Experimental Methods and Processes 

A total of 100 Chinese college students from a university in Hangzhou, China participated in the study for partial 
course credit (62 female; M = 20.6, SD = 5.36, range: 18–26), and students in psychology and computer science 
were not recruited. 

In order to meet the assumptions of the rational economic man of the experimental participants, an incentive 
mechanism was set up for the experiment: experimental reward = basic experiment fee + 5% task cumulative 
income. The experiment was an inter-test experiment, and each participant conducted a total of 20 rounds of 
independent decision-making game experiments. In each round, the participants chose their own decisions based 
on their own roles and submitted them to the system. Based on the decision-making choices of the participants, 
the system will calculate the earnings of each participant in the current round, and the current cumulative income 
will be immediately fed back to the participants. After the round is completed, continue to the next round until 
the end of the experiment. In each round of experiments, HBuilder software was used to record experimental 
data in real time: the strategy selected by each participant in the round decision, the length of time spent on the 
decision, the amount given by the opponent in the round, the result of the round, the proceeds of the round, and 
Total revenue. 

3.3 Results 

Analysis of the distribution of Strategy choices of subjects in different penalty rate experiments. 



http://abr.ju

 

 

 

It can be s
number of
people wh
not giving
giving con

This is in l
optimal st
experimen
situation a
decision-m
decreased,
Strategy 2
18th and 2
is close to
mechanism
that the de
1 is the on

It can be s
the numbe
with 64% 
strategy 2 
(accepting
the experim
The propo
stable and
decision-m
significant
exogenous

ulypress.com 

Fig

Fig

seen from Figu
f people who c
ho choose strat
 service) accou

nvenient servic

line with the e
trategy to ach
nt progressed, 
and the resul

making distribu
, the number o

2 stabilized slig
20th rounds in
o 20, they w
m, the previou
epartmental ex
ne that achieves

een from Figu
er of people wh

of the total n
(accepting mo

g money and gi
mental particip

ortion of peopl
d slightly fluct
making distrib
tly reduced. In
s punishment m

gure 2. Strateg

gure 3. Strategy

ure 2 that in th
chose the three
tegy 1 (rejectio
unted for 30%

ces) accounted 

experimental c
hieve maximum

the experime
lts of each r
ution was cle

of people who 
ghtly. It is wor

ncreased signif
orry about th

us cumulative i
xecutives playe
s the least prof

ure 3 that in the
ho selected the
number of peo
oney but not gi
iving convenie
pants modified
le who chose 
tuating. It is w

bution gap is 
n the end, wh
mechanism and

Asian B

gy choices of su

y choices of su

he case of a hig
e strategies at t
on) accounts fo

% of the total nu
d for 36% of th

ommon sense.
m benefit, an
ent participan
ound. Until t

early displayed
chose Strategy
rth noting that
ficantly. Accor
hat if their irr
income will be
ed by the expe
fit, and the sele

e case of a high
e three strategi
ople choosing 
iving service) w
ent services) ac
d the strategy a
Strategy 3 be

worth noting t
the most obv

hen I was clos
d chose a cons

Business Researc

83 

ubjects in low

ubjects in high

gh-penalty rate
the beginning 

for 34% of the 
umber, and pe

he total. 

. At the beginn
nd embraces t
nts modified t
the experimen
d. The numbe
y 3 gradually i
t the proportio
rding to the su
regularities be
e zero. They t
rimental partic
ection strategy

h rate of inves
es at the begin
strategy 1 (rej
was 17%, and 
ccounted for 1
according to th

etween the thir
that in the fou
vious, and th
se to 20 round
servative strate

ch

-penalty rate e

h-penalty rate e

e of the exogen
stage is not m
total number. 

eople who chos

ning, everyone
the attitude of
the strategy a
ntal phase of
er of people w
increased, and 
n of people w

ubjects descript
e found, and d
tend to choose
cipants have re
y 3 is the one th

stigation of exo
nning stage has
jection).The n
the number of

19% of the tota
heir own incom
rd round and t
urth round and
e number of 
ds, I was also
egy. 

 
experiments 

 
experiments 

nous punishme
much different, 

Strategy 2 (ac
se credit 3 (ac

e is not sure w
f waiting and
according to 
f the fourth r
who chose Str
the number of

who chose Strat
tion, when the
due to the ex

e a conservativ
ealized that the
hat achieves th

ogenous punish
s reached a sig
number of peo
f people who c
al. As the expe
me and the res
the 18th round
d the 18th rou
people choos

o tried to avoi

Vol. 4, No. 3,

ent mechanism
and the numb

ccepting money
cepting money

which strategy i
d tempting. A
their own inc
round, the ga
rategy 1 grad
f people who c
tegy 1 betwee

e number of ro
xternal punish
ve strategy. Ex
e selection stra
he most profit.

hment mechan
gnificant differ
ople who chos
chose the strate
eriment progre
sults of each ro
d was signific
und, the indiv
sing Strategy 
id the taboo o

2019 

m, the 
ber of 
y but 
y and 

is the 
s the 
come 
ap in 
ually 

chose 
n the 

ounds 
ment 
plain 
ategy 

nisms, 
ence, 
e the 
egy 3 
essed, 
ound. 
antly 
idual 
1 is 

of the 



http://abr.ju

 

F

 

Descriptiv

 

Table 1. D

 
 
 
 
 
 

 

Note: male

 

Table 2. Im

Independe

 
 
 
 
 

*p≤ .05.  

 

Table 1 rep
of the lotte
female par
Participant
of the scho
of this sch
of the lotte
neutral, an
analysis af
Irregulariti

Combining
influence 
temptation
individual 

3.4 Genera

After analy
drive the p
formed: th

ulypress.com 

Figure 4. Incide

ve statistical an

Demographic va

e=1  

mpact of differ

ent sample t tes

**p≤ .01.  **

ports the demo
ery experimen
rticipate in the
ts are slightly 
ool distribution

hool. There is a
ery experimen
nd 22.8% could
fter the experim
ies Rate and th

g the distribut
of interests, t

n and increase
irregularities a

al Discussion 

yzing the expe
participants to
he initial and th

 

Gender 

Age 

Risk Propens

 

Irregularities 

Earnings of I

ence of irregul

nalysis 

ariables in diff

rent penalty rat

st 

**p≤ .001. 

ographic chara
nt and the main
e experiment a
more female t
n. The particip
a slight differe
t, more than h
d be classified
mental data is
he Earnings of 

tion of the abo
the increase in
es the numbe
are constrained

erimental resul
 tend to violat
he end of the r

lo

0.

21

sity 6.

Rate 

rregularities 

Asian B

larities in each

ferent penalty 

te on the Irregu

acteristics of th
n descriptive s
accounting for
than male, and
pants of the ex
nce in age, bu

half (50.4%) of
d as risk appeti
s collected. It s
f Irregularities 

ove two exoge
n the amount

er of irregular
d and significa

lts, it can be co
te the rules, in
round two The

ow-penalty rate

.48±0.50 

1.13±5.01 

.58±10.21 

low-penal

0.71±0.01

17.76±239

Business Researc

84 

h round of trial

rate experimen

ularities Rate a

he participants
statistics. Amo
r 56% of the t
d the proportio
xperiment are 
ut each group w
f the participan
ites. Table 2 sh
shows that und
both decreased

enous punishm
t of the mone
rities. But in 
antly reduced.

oncluded that:
n the repeated 
e incidence of 

e high-penal

0.41±0.49

20.58±5.40

6.52±10.44

lty rate high

 0.46±

9.55 9.52±

ch

s in different p

nts 

and Earnings o

s such as gend
ong the differe
total number o
on of female a
all undergradu

was evenly dis
nts were risk a
hows the result
der high-penal
d and reached 

ment mechanism
ey reduces the

comparison, 

: 1. In the fixed
game, the ov

f partial violati

lty rate tota

0.4

0 20.

4 6.5

-penalty rate

±0.01 

±145.27 

 
penalty rate ex

of Irregularitie

der and age, as
ent types of ex
of participants 
and male meet
uate students a
tributed. Acco

aversers, anoth
t of independe
lty rate conditi
statistically si

ms, it can be s
e ability of in
in a high pen

d matching, be
verall behavior
ons is low, and

al 

44±0.49 

.7±5.31 

56±10.40 

t 

-0.433** 

-16.12** 

Vol. 4, No. 3,

xperiments 

es 

s well as the re
xperimental gro

in the experim
t the character
and master stud
ording to the re
her 26.8% were
ent sample t te
ions, the indiv
gnificant level

seen that unde
ndividuals to r
nalty environm

ecause the inte
r characteristic
d the middle r

2019 

esults 
oups, 
ment. 
istics 
dents 
esults 
e risk 
st for 
idual 
ls. 

er the 
resist 
ment, 

erests 
cs are 
round 



http://abr.julypress.com Asian Business Research Vol. 4, No. 3, 2019 

85 
 

is the high incidence of individual violations. 2. In the case of non-consideration of other factors, the 
departmental executives in the fixed matching are in pursuit of maximizing profits, and the optimal strategy is to 
accept money and provide assistance. Through the analysis of the correlation coefficient between the optimal 
strategy and the income relationship, indicating that when the average income of the strategy rises, the number of 
people who choose the strategy increases, which is also consistent with the assumption that the pursuit of 
maximum profit in the experiment. 3. Under the conditions of the ex-existing punishment mechanism with a 
penalty rate of 25%, the violations of the participants are significantly lower than the 5%-penalty rate condition. 
It can be seen that by strengthening the supervision and crackdown, the violations can be reduced. 
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