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ABSTRACT

With the development of Internet industry, new enterprises have sprung up one after another, and many of them are
imitative start-ups, for example it came out many firms that made face masks under the pandemic. For most
developing countries, small and medium-sized imitative entrepreneurial enterprises have played an indelible role in
the country's economic development, bringing the possibility of sustainable development. By the end of China’s
covid-2019 prevention and control in the first half of 2020, some firms become leading enterprises, while others are
facing bankruptcy. There are still some deficiencies in the research on which kind of enterprises a new venture could
imitate and when to entry into the market. This paper tries to build a game model between the imitative start-ups and
venture capitalist with the help of system dynamics, so as to guide the future sustainable development of the imitative

enterprises.
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1. INTRODUCTION

Under the pandemic many firms that made face
masks are were imitative entrepreneurial enterprises.
The projected output of face masks in 2020 is more than
twice that of 2019, much of this comes from the
production of new enterprises. It just is different from
each by design, color, size and so on. It contains
surgical masks, ordinary gauze masks, industrial dust
respirator and daily dust respirator. By the end of
China’s pandemic prevention and control, some have
monopolized the market, some have been acquired, and
some have even stopped operating. At present, scholars
have studied the development context of imitative
entrepreneurship and found that the strategic choice of
imitation entrepreneurship has a reference function for
independent technological innovation or technology
introduction imitation [1, 2]. Based on the life cycle
theory, imitative entrepreneurship promotes the
generation and evolution of industrial clusters [3]. In the
early stages of a business, in uncertain circumstances,
the imitative process is considered crucial. Most
entrepreneurs will take the most recognized or best
business opportunity in their current market, copy the
ideas of their predecessors, and then re-implement them

with more advanced technology and a sound value
proposition [4], for pursuing low cost and high
performance. According to the degree of imitation,
direct imitation, concept innovation and product
innovation are generally available in the market, that is,
there are differences in the degree of imitation
innovation [5]. A large part of China's miracle can be
attributed to the imitation of entrepreneurial behaviors,
using existing developed technologies to produce and
thus increase output and profit [6].

Despite the growing literature on imitative
entrepreneurship, there is still a lack of in-depth
understanding of the study of imitative entrepreneurship.
As for how to choose imitation, when to choose
imitation, and to what extent, there are few researches
on imitative entrepreneurial behavior in China, and the
decision-making mechanism of imitative entrepreneurial
behavior is not clear. In this paper, the object of study
start-up in imitative entrepreneurial companies, for
example, by reading a large number of imitative
entrepreneurship related literature at home and abroad,
based on the theory of game theory, using system
dynamics simulation imitative start-ups and venture
capitalist cooperation mechanism, as the lately imitative
entrepreneurial behavior under the related studies of
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work, to guide the imitative entrepreneurial behavior
under the Chinese context [7].

2. THEORETICAL BASIS

There are many potential sites for imitative
entrepreneurship, such as existing markets, innovative
enterprises, venture capitalist, technology symposiums
and so on. Existing market. When an actor starts to
imitate based on frequency, or based on specific
characteristics, and copies the actions taken by a large
number of individuals, imitative entrepreneurship
follows, due to the temptation of money or profits,
including subsidies or facilities provided by the
government [7]. Innovative enterprises. Managers or
employees of entrepreneurial entrepreneurs, driven by
interests or recognition of identity, will choose to leave
their original companies and become entrepreneurs by
establishing and selling innovative products [8]. Other
ways. Technology exchange, venture capital, etc., will
lead to the disclosure of innovation information. In
order to obtain funds, entrepreneurs may need to
disclose the elements of inventions to prospective
investors or technical experts, but these investors or
experts may be potential imitators [9]. Compared with
innovation and entrepreneurship, the more important
thing is the project confidentiality. Once disclosed, more
imitators and competitors will be born, and the original
business plan of the enterprise will be taken away,
making the plan fail. The confidentiality of imitative
entrepreneurship is even more prudent than that of
innovation and entrepreneurship.

Imitate the pioneering enterprise survival than
innovation enterprise's development is facing more strict
uncertainty, have higher requirements on risk control of
Banks and other traditional financial institutions is
difficult to imitate for the rapid development of
entrepreneurial activities to provide enough financial
support [10]. Imitating the success of entrepreneurial
behavior and benefits are more difficult to assess than
innovation entrepreneurship, in a cycle, the demand of
the market is certain, but the same products, alternative
products will become more with the imitative start-ups,
divide a pie, the more the number of the divided each
person share the less. Thus, venture capitalist with the
pursuit of high-risk and high-return emerges [11].
Venture capitalist not only provides financial support to
start-ups, but also provides professional value-added
services in corporate strategy, financial management
and other aspects. Compared with bank loans, banks are
only responsible for the injection of funds, regardless of
the operation and management of enterprises [12].
However, venture capitalist will increase the
intervention of modern  advanced  enterprise
management. For the imitative start-ups, risks will be
shared by venture investors, which reduces the
operational risks of imitative start-ups [13]. The
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cooperation between venture capital and imitative start-
ups not only solves the problems of lack of capital and
advanced management experience in the early stage of
the , but also helps the industrialization of advanced
scientific and technological achievements and improves
benefits of the enterprises. At the same time, it also
brings high investment returns to venture capitalist,
realizes capital appreciation, and improves the
allocation efficiency of social resources. However, the
information asymmetry between venture capitalist and
imitative start-ups hinders the smooth implementation
of this cooperation mechanism, resulting in market
failure. Further analysis shows that at different stages of
cooperation between venture capitalist and imitative
start-ups, information asymmetry brings different
governance problems, and the game between the two
sides also has different characteristics.

Emulate a lot of potential imitative start-ups, these
start-ups are especially need to pay attention to the
business plan project of secrecy, but in view of the risk
investor confidential blindly, the lack of real
information weakens the investor's ability to identify a
startup, this will not only enhance the venture capital
investment risk, will raise the cost of financing of
venture capitalist. They will re-evaluate the necessity of
a second investment after the first investment evaluation
of a imitative start-ups if nothing is gained. In the
context of information asymmetry, this paper only
makes game analysis on the first cooperative investment.

3. IMITATIVE EVOLUTIONARY
MECHANISM OF ENTERPRISE
BEHAVIOR

3.1. Hypothesis

This paper employed evolutionary game theory to
analyze the imitative entrepreneurial behavior in the
sharing economy. In this paper, the research object of
the game model is to imitate the start-ups. Imitative
entrepreneurs with innovative start-ups, in seed, the
period of start-up may make risk investment can't see
the investment demand and value, imitative
entrepreneurs are numerous, a product of the enterprises’
demand is unpredictable, so this article only to mimic
early growth of entrepreneurs and venture capitalist
construction of cooperation mechanism game model.
When we build the model, we assume that:

(1) Both imitative start-ups and venture capitalists
are rational decision makers with the purpose of
maximizing their own profits. In the start-up stage, the
project financing cannot be realized by imitating the
start-ups by relying on their own self-raised funds. The
case of sharing bikes is enough to illustrate, so we
choose to cooperate with venture capital.
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(2) The project that a imitative start-up needs
financing, the amount of venture capitalist financing is I,
and the expected income of the project at this level is R.
There are two possibilities for the funded project: the
rate of success of the high imitation mechanism is p, the
expected revenue is R1, and the probability of success
of the low imitative mechanism is 1-p, the expected
revenue is R2. In the sharing economy, if the imitative
mechanism is very low and there are many competitors,
R2 is likely to be zero. Venture capitalist will inject
venture capital | into the imitative start-ups without
investigation. The probability of wventure -capitalist
investigation and non-investigation are q and 1-q
respectively.

(3) The information between the two sides of the
game is asymmetric, and the venture capitalist will not
get the real information of the imitative startup when
choosing concealment information, but the imitative
startup can get extra benefit; Venture capitalist can yield
real information when the imitator does not hide it, but
the total amount of money that the imitator and the
venture capitalist share in the benefits. The concealment
cost of imitating a start-up enterprise is C1, while the
venture capital investigation cost is C2. If the venture
capitalist is investigated, the actual benefit sharing ratio
of the project is el. If the venture capitalist is not
investigated, the actual benefit sharing ratio of the
project is e2.

(4) The additional private income obtained by the
imitative start-ups after venture capitalist injection is d1,
such as interest on capital flow, etc.

3.2. Game Analysis of cooperation between new
ventures and venture capital

According to the Hypothesis, the game payment
matrix is established to the cooperative behavior of
imitative start-ups and venture capitalist, as shown in
Table 1.

Table 1. The game payment matrix

IN e1R1—C2 e1R1—C2 -Cz-l -Cz
(@) (1-e1)R;-Cy+dy (1-e1)Ry+d; -Ci+d; d;
NIN eR; e:R; -1 -1
(@) (1-€)R-Co+dy | (1-ex)Rytdy -Ci+d; d

Concealment=CN; Non-
imitation=HIM; Low

Note: Game analysis= GS;
concealment=NCN; High
imitation=LIM.

As can be seen from Table 1, when imitative
startups choose projects with high imitative mechanism,
they compare the benefits of imitative startups with
those of venture capitalist. Imitative startups add extra
cost of concealment, and it is an advantageous strategy
to imitative startups to choose no-concealment strategy.
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When the imitative start-ups choose projects with low
imitative mechanism, the imitative start-ups also
increase the cost of concealment, and the imitative start-
ups choose not to conceal is the dominant strategy. No
matter what kind of imitative mechanism a startup
chooses, choosing no-concealment is the dominant
strategy.

Regardless of the wventure capital choosing
investigation or no-investigation, imitative start-ups will
get benefits if they choose a high imitative mechanism.
If the relationship isel < e2, venture capital and
imitative start-ups will obtain more incomes. From a
venture capital perspective, el-e2 = C2/R1, venture
capital selection survey strategy is the dominant strategy.

In the dynamic game process of "investigation" and
"no-investigation" of wventure capitalist, and "high
imitative mechanism" and "low imitative mechanism"
of imitative start-ups, the expected benefit and average
benefit of each enterprise are obtained, and the equation
is transformed, and the dynamic equation of replication
is obtained according to Malthusian.

When imitative start-ups adopt high imitative
mechanism strategy, model equation of benefits is as
follows:

Yia = q(Ry —e;Ry +dy) + (1 — q)(Ry — e;R; +dy)
1)

When imitative start-ups adopt the strategy of low
imitative mechanism, its benefits are as follows:

YZG. = d]_ (2)
The average benefit of imitative start-ups is:

Y4 =pYi, + (1 —p)YVaq = e;pqR; — e1pqR; —
epRy + PRy +d4 3)

The replication dynamic equation of the imitative
start-ups is:

dp/di=p(Y1a-Y "2)=p(1-p)Ra(e20-€10-€2+1) 4

When venture capitalist adopts the investigation
strategy, the benefit is as follows:

Yip = p(esRy — C;) — (1 —p) Q)

When venture capital adopts the no-investigation
strategy, the benefit is as follows:

Y,p = pe;Ry —I(1 —p) (6)
The average benefit of venture capital is:

Yy, = qYp + (1 — @)Yz, = e1pqR; — expqRy +
e;pRy — qCy — 1 + ql + pl + pql @)

The replication dynamic equation of venture capital
is:
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d !
=gV, —Y'") = q(1 — @) (e;pRy — e;pRy — pl —

de

C,+1) 8
Assume that dp/dt and dg/dt equal to 0, we get the

dynamic equilibrium points (0,0), (0,1), (1,0), (1,1),

(p*,q*), and

p*—L 9)

“Rilez—e)+

= 7€ (10)

“(erter)

If it reaches the point (p*,q*), e; — e, > C,/R; and
e, —e; >1 21. Under the same conditions, the
proportion of dividends obtained from the venture
capital investigation should be greater than the
proportion of no-investigation strategy, otherwise there
is no need for investigation, that is e, > e;.

In the sharing economy, the replication dynamic
relationship between imitative start-ups and venture
capitalist is shown in Figure 1. The coordinates of point
O are (p*,q*), where (0,0) and (1,1) are two evolution-
stable strategies of the game between imitative start-ups
and venture capitalist.

Figure 1 The replication dynamic relationship

(1) when the system converges to point A (0,0), i.e.
the initial state is within the range of quadrangular
ABOD, the selection strategy of "low imitative
mechanism" of start-ups and "no-investigation" of
venture capitalists is imitated. At this point, the
probability of p in "high imitative mechanism" of
startups and g in "investigation" of the venture capitalist
is at least one less than p* or g*.

(2) when the system converges to point C (1,1), that
is, the initial state is within the quadrilateral BCDO
scope, the strategy of "high imitative mechanism" of
start-ups and "investigation" of venture capitalist should
be selected. At this point, the probability of p in "low
imitative mechanism" of startups and g in "no-
investigation" of the venture capitalist is at least one
larger than p* or g*.

It can be concluded that the initial state determines
the direction of system evolution. The polyline BOD is
the critical value for the system to converge to (0,0) and
(1,1). When the initial state is below the left of BOD, it
converges to O (0,0).When the initial state is above the
right of BOD, it converges to C (1,1). From the previous
analysis, it can be concluded that quadrilateral BCDO is
slightly larger than quadrilateral ABOD, which is the
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ideal range of analysis. According to Figure 1, the
quadrilateral area S of BCDO is:

S=1-SAOB-SAOD=1-1/2[(|-Cz)/((ez-el)R1+|) +(1-
e2)/(e1+€2)] (11)
3.3 System Dynamics Model

Based on the above analysis, we built a system
dynamics model of imitative start-ups and venture

capitalist, as shown inFigure 2.

Based on the above relation, it is assumed that in the
initial state, the values of each parameter are as
follows:C2=0.6, 1=1.5, R1=1, e1=0.4, e2=0.5,
d1=0.5.According to the evolutionary analysis, by
plugging it into the equation (9) and equation (10),
p*=0.5625, q*=0.5556.If 0.5625<p<1 and g=1, it is an
evolutionary stabilization strategy. If 0.5556<qg<1 and
p=1, it an evolutionary stabilization strategy. Suppose
p=0.6, g=0.1, and the value of q changes at intervals of
0.1, simulate 10 times. Suppose q=0.6, p=0.1, and the
value of p changes at intervals of 0.1, and simulate 10
times. The model was simulated for 20 times in total, as
shown in Figure3, Fig 4, Figure 5, Figure 6, Figure7 and
Figure8.
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Figure 3 g=0.6, the simulation results of p
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Figure 4 g=0.6, the simulation results of Ya
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Figure 8 p=0.6, the simulation results of Yb

As can be seen from Figures, wheng converges to 1
during 10 months, and the speed becomes slower.
During the period of "low imitative mechanism"
strategy and "investigation" strategy selected by venture
capitalist, the maximum benefit of the imitative start-
ups can reach 1.09, which is higher than R1, while the
maximum benefit of venture capitalist can get to 3.34,
which is much higher than d1. With the increase
lifecycle of start-ups, g converges to 0, and the speed is
getting faster. The "low imitative mechanism" strategy
and the "no-investigation" strategy are adopted by the
venture capitalist. During this period, the maximum
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benefit of the imitative start-ups can reach 1.1 and
finally verges to 1.0, which is close to the initial value
R1. The benefit of venture capitalist can reach as high as
3.4, and eventually tends to 0.5, which is close to the
initial value of d1. Thus, it can be seen that under this
simulation result, the income and private profit will
reach the set initial value when the imitating start-ups
choose the strategy of "low imitative mechanism™ and
the venture capitalist chooses the strategy of "no-
investigation”.

If 0.6<p<1, q converges to O and the speed gets
slower. "high imitative mechanism" strategy is chosen
by a imitative startup, and "no-investigation" strategy is
chosen by a venture capitalist. The benefits of imitative
start-ups gradually rise, changing from 0.8 to 1.1. The
benefits of venture capitalists decrease from 2.2 to 0.5
gradually. Under the simulation results, there exists an
inverse relationship between the benefits of imitative
start-ups and venture capitalist.

And similarly analytically, when the initial value of
p equals to 0.6, with the gradual increase of value g, the
change of value p is very small and can converge to 1 in
the first 10 months, that is to say, imitative start-ups
select strategy of "high imitative mechanism" and
venture capitalist selects strategy of "investigation". It
can be seen from Figure6 that, when 0<g<0.9, in the
first 3 months before starting a business, both the
benefits of the imitative start-ups and venture capitalist
show a trend of gradual increase. The range of benefits
of the imitative start-ups is from 0.8 to 1.058, while that
of venture capitalist is from-0.198 to 2.68. With the
increase of start-ups’ time, the benefits of imitative
start-ups and venture capitalist start to decline, and
finally tend to 1.0 and 0.5 respectively. When g=1 and
p=1, that is, imitative start-ups would choose strategy of
"high imitative mechanism™ and venture capitalist
would choose strategy of "investigation". In the first
five months of starting a business, the benefits of
imitative start-ups rise from 0.8 to 1.1, while these of
venture capitalist rise from 1.8 to 3.4.

4. CONCLUSION

When an imitative startup chooses a project with a
high imitative mechanism, it compares the benefits of an
imitative startup with that of a venture capitalist, and the
imitative startup adds extra cost of concealment. It is an
advantageous strategy for an imitative startup to choose
no-concealment. When the imitative start-ups choose
projects with low imitative mechanism, the imitative
start-ups also increase the cost of concealment, and
choosing no-concealment is the dominant strategy. No
matter what kind of imitative mechanism a startup
chooses, choosing no-concealment is the dominant
strategy.
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The ultimate goal of the game between imitative
start-ups and venture capitalist is to achieve equilibrium
state and obtain higher benefit. In the existing market,
no matter what kind of imitative mechanism is been
chosen, the imitative start-ups can obtain certain
benefits. For a venture capitalist, the "investigation"
strategy should be adopted in order to obtain higher
benefits. Through the above analysis, it can be found
that "low imitative mechanism" strategy adopted by the
imitative start-ups and "no-investigation" strategy
adopted by the venture capitalist will promote the
increase of double sides' benefits within 10 months,
both of which are higher than expected values.
Therefore, for double sides of the game, in the sharing
economy environment, the level of informatization
becomes high and information travels fast.

Venture capitalist must make financing decisions
within a short period of time, provide financial support,
participate in imitating the operation management of
start-ups, increase technical support, quickly imitate the
products or services of existing enterprises in the market
again, and gain sale shares again. Although we study the
relationship of the imitative start-ups and venture
capitalist, but is also applies to the relationship between
the civil enterprises and the military. Because of the
particularity of military work, if the civil and the
military reach cooperation, they should mutually keep in
secret. The military needs to strictly investigate civilian
enterprises output and the operation status, civilian
enterprises should not conceal anything. However, what
cooperation status between civilian enterprises and the
military departments can achieve win-win results and is
worthy of further discussion.

AUTHORS’ CONTRIBUTIONS

Conceptualization, Bingbing Li; methodology,
Bingbing Li; software, Bingbing Li and Xiaofen Zhou;
writing—review and editing, Bingbing Li; visualization,
Bingbing Li; supervision, Xiaofen Zhou. All authors
have read and agreed to the published version of the
manuscript.

REFERENCES

[1] Lewis T G, Bergin R. Imitation and Novelty in
Product Development[J]. Cognitive Systems
Research, 2016, 38(405): 23-30. DOI: 10.1016/
j.cogsys.2015.12.004.

[2] Ozmel U, Reuer J, Wu C. Inter-Organizational
Imitation and  Acquisitions of High-Tech
Ventures[J]. Strategic Management Journal, 2017,
38(13): 3-16. DOI:10.1002/smj.2666.

[3] Gentry R J, Thomas Dalziel, Mark A. Jamison.
Who Do Start-Up Firms Imitate? A Study of New
Market Entries in the CLEC Industry[J]. Journal of

Advancesin Social Science, Education and Humanities Research, volume 500

Small Business Management, 2013, 51(4): 525-
538. DOI: 10.1111/jsbm.12055.

[4] Nguyen V T, Pham T A. Chapter 4-Knowledge
Management Strategies, Imitation, and Innovation:
An Empirical Study of Vietnamese Firms[J].
Organizational Learning in Asia, 2017: 85-108.
DOI: 10.1080/23311975.2020.1786314.

[5] Ravi K S, NagarajuD. Multi-Swarm Whale
Optimization Algorithm for Data Clustering
Problems using Multiple Cooperative Strategies[J].
International Journal of Intelligent Systems and
Applications, 2018, 10(8): 36-53. DOI: 10.5815/
ijisa.2018.08.04.

[6] Zhang X, ChenQ. Innovation or Imitation? The
Impact of Organizational Culture on Market Entry
Strategies[J]. Josai  Journal of  Business
Administration, 2015, 11: 7-19. DOI: 10.20566/
13492012_11-12 7.

[7] Xia De, Fangru Wu. Towards More Sustainability:
A Dynamic Recycling Framework of Discarded
Products Based on SD Theory[J]. International
Journal of Intelligent Systems and Applications,
2011, 2(8): 43-50. DOI: 10.5815/ijisa.2011.01.06.

[8] Kaushik H, Nitesh N, Bimal KM. A Mathematical
Model on Selfishness and Malicious Behavior in
Trust based Cooperative Wireless Networks[J].
International Journal of Computer Network and
Information ~ Security, 2015, 7(10): 15-22.
DOI:10.5815/ijcnis.2015.10.02.

[9] Qi Weina, Zhang Yaohui. Leading or Following:
Research on Entrepreneurial Decision Making
Mechanism based on Business Knowledge
Spillover[J]. Science of Science and Management
of S.&T, 2017, (7): 128-137. “in Chinese”.

[10]Jiang Wei, Li Rong. An Analysis of the Game of
Venture Investment and Start-up Enterprise[J].
Finance Forum, 2014, (9): 35-39. “in Chinese”

[11] Chaplinsky S, Gupta-Mukherjee S. Investment Risk
Allocation and the Venture Capital Exit Market:
Evidence from Early Stage Investing[J]. Journal of
Banking & Finance, 2016, 73(11):38-54. DOI:
10.1016/j.jbankfin.2016.07.013.

[12]Zzhu  Xiaohong, = ChenHansong,  ZhangYuli.
Interaction Among Heterogeneous Resources,
Entrepreneurial Opportunity and Entrepreneurial
Performance[J]. Chinese Journal of Management,
2014, 11(9):1358-1365. DOI: 10.3969/j.issn.1672-
884x.2014.09.013.

[13] Hu Zhenghua, Yang Qiong. Innovation-driven Dual
Path and Late Catch up - An Analysis based on the
Perspective of Technological Economic Paradigm

205



ATLANTIS

PRESS Advancesin Social Science, Education and Humanities Research, volume 500

Evolution[J]. Study and Practice,2014, (5): 21-28. Evolutionary Game Theory and  System
“in Chinese”. Dynamics[J]. Journal of Shanghai Jiaotong
University, 2016, 21(3): 355-364. DOI: 10.1007/

[14] Zhang Cheng. Small and Medium-sized Enterprises $12204-016-1733-0.

Closed-loop Supply Chain Finance Risk based on

206



