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Innovation subsidy is of great significance to promoting enterprise innovation development. However, in recent years, the
frequent occurrence of R&D subsidy deception in China has greatly reduced effectiveness of innovation. From the perspective of
the strategic choice motivation of the innovation subject (including the enterprises, research institutions, and local governments),
this paper constructs a multiplayer stochastic evolutionary game model. /e influence of each variable on the subject strategy
adoption is analyzed by simulation. /ere are two important findings in this paper. First, the paper confirms that there is an
optimal boundary for the high subsidies received by enterprises and academic institutions, and the “subsidy boundary” is solved
through the model. Second, this paper analyzes the effectiveness of the regulation of each variable through simulation and
provides management and policy implications.

1. Introduction

In the past 40 years of reform and opening up, China’s
economic development has made great achievements. A
number of major technical equipment related to national
defense and people’s livelihood have made outstanding
achievements, such as manned space flight technology,
Beidou satellite navigation, high-speed rail equipment, and
supercomputer. However, compared with many developed
countries that have completed industrialization, there is still
a big gap in the comprehensive competitiveness of China in
many industrial fields including integrated circuits, oper-
ating systems, and so on. In particular, the “ZTE incident
(ZTE incident: the ZTE incident refers to the announcement
of the US Department of Commerce in April 2018, claiming
that the Chinese company ZTE will be banned from pur-
chasing sensitive products from US companies in the next
seven years; the core components of ZTE are facing the risk
of default, and the company has experienced a major crisis;
ZTE was lifted through a series of events, including

multiparty negotiations, payment of huge fines, and de-
posits),” which broke out in April 2018, has triggered a
profound reflection on the lack of industrial core technology.
It can be said that if China wants to achieve high-quality
economic development, innovation driving is imperative.

For a long time in the past, it is the competitive ad-
vantage of China to concentrate the main efforts to over-
come certain technical problems or industrial difficulty.
However, the construction of an innovative country should
not be “sports-style” innovation (“sports-style” innovation,
that is, through short-term government directives, policy
incentives, and other means to stimulate innovation, has the
characteristics of temporary, assault, etc., rather than an
innovative way of lasting stability), but it should promote the
technological innovation of China in an orderly way through
the establishment of a rational and effective multiplayer
cooperative innovation model including government, en-
terprises, and research institutions (including universities
and scientific institutions). Technological innovation has
two typical characteristics: huge cost input in the early stage
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and uncertainty of market income, which will lead to the lack
of innovation enthusiasm of the innovation subject. In order
to promote technological innovation, governments around
the world generally use public R&D subsidies to encourage
enterprises to increase their investment in innovative re-
search and development (R&D) [1,2]. /e Chinese gov-
ernment has been heavily subsidizing innovation in
industry-university-research cooperation. However, in the
past few years, there have been numerous cases of science
and technology deception. /e motivation behind a series of
innovative deception for subsidies is worth pondering.

At present, a large number of literatures have conducted
research on enterprise innovation content and innovation
way. However, there are very few literatures analyzing the
innovation behavior of enterprises from the perspective of
innovation strategy choice motivation. In fact, in addition to
“substantive innovation” behavior aimed at promoting
technological progress and maintaining competitive ad-
vantage, there are also innovative activities aimed at
obtaining other benefits, which are a typical “strategic”
behavior. /e one-sided pursuit of innovation “quantity” to
meet government policies so as to get government subsidies
is a typical behavior of “strategic innovation.” Currently, the
innovation environment of enterprises is highly uncertain,
which can be easily affected by emotional infection of in-
novation subjects and the interference of the external en-
vironment. Under the circumstances, “strategic innovation”
behavior is especially easy to occur. Against this backdrop,
this paper attempts to construct a multiplayer stochastic
evolutionary game model under uncertainty environment
from the perspective of tripartite cooperation of the en-
terprises, research institutions, and local governments and
then solve the stability conditions of the three parties jointly
promoting the substantial innovation behavior and explore
the deep motivation of enterprises and research institutions
choosing “substantive innovation” and “strategic innova-
tion” behaviors. Besides, the paper also gives a simulation
analysis of the related core variables in a random envi-
ronment and analyzes the influence of each variable on
direction and degree of the subject strategic choice from the
perspective of quantitative analysis. It is an effective attempt
for the academic circles to simulate and analyze the tripartite
stochastic evolutionary game.

In general, the contributions of this paper are as follows.
(1) Methodologically: this paper introduces the stochastic
system into the multiplayer evolutionary gamemodel, which
provides a new perspective to study the strategy adoption in
stochastic environment. (2) In terms of simulation, this
paper obtains the data through questionnaire. /e data
verify the correctness of the stability condition of the
equilibrium solution. Moreover, through simulation design,
this paper analyzes the influence of each variable on di-
rection and degree of the subject strategy selection origi-
nality and provides a new perspective for the tripartite
stochastic evolution game simulation. (3) /eoretically and
practically, through the model solving and simulation, this
paper finds that the high subsidies given by local govern-
ments to enterprises and academic institutions are not as
high as possible, and the “subsidy boundary” is solved

through the model. In addition, through simulation, this
paper also finds that the influence of relevant variables on
subject strategic choice differs in direction and degree. From
the perspective of regulatory efficiency, it also analyzes the
degree of the effectiveness of the regulation of different
variables, which have certain theoretical contributions and
practical implications.

2. Literature Review

2.1. Multiplayer Collaborative Innovation. Resource com-
plementarity is an important reason for choosing collabo-
rative innovation among subjects. Gassmann et al. believed
that with the increasing technological complexity and
market competition, cooperative innovation would become
an inevitable choice for enterprises to break through their
resource limitations [3]. Aggarwal et al. also believed that
resource complementarity promotes cooperative innovation
and the degree of resource dependence would affect
knowledge sharing and innovation performance among
organizations [4]. /rough empirical research, Heil and
Bornemann demonstrated that the integration of R&D re-
sources would affect the investor’s evaluation on future
cooperative performance [5].

Focusing on multiplayer cooperative innovation,
scholars have carried out a lot of research from the per-
spectives of industry-university-research, interenterprise,
interorganization, and interemployee. It is widely ac-
knowledged that multiplayer cooperative innovation can
improve the performance of intersubject collaborative in-
novation [6–10]. In order to have a better evaluation of the
performance of multiplayer collaborative innovation, Albats
et al. refined the key performance indicators of each subject
in industry-university-research cooperative innovation [11].
Furthermore, scholars have also carried out in-depth re-
search studies on the effects of collaborative innovation
performance. Schulze and Brojerdi studied the relationship
between knowledge distance and collaborative innovation
performance [12]. Zhao et al. took the external control
mechanism (resource input mechanism) and the internal
interaction mechanism (interaction mechanism) as the re-
search breakthrough point and revealed the principles of
collaborative innovation of knowledge-intensive competi-
tion alliance [13]. Tsai focused on the absorptive capacity
and studied the relationship between competitor coopera-
tion and new product innovation performance in different
situations [6]. Yang et al. studied the influence of enterprise
collaborative culture and knowledge sharing on enterprise
innovation (including product innovation and process in-
novation) [14].

In recent years, the collaborative innovation network has
also aroused great interest in academia. De Noni et al. started
with the regional level of development differentiation and
verified the impact of collaborative networks on innovation
performance by studying cooperative networks among local
organizations [15]. Taking nanoenergy industry as an ex-
ample, Guan and Liu analyzed the influence of knowledge
networks and collaborative networks on exploitative inno-
vation and exploratory innovation [16]. Najafi-Tavani et al.
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regarded innovation capabilities of product and process as
twomechanisms and studied how the twomechanisms affect
the performance of new products through collaborative
innovation networks [17]. Xie et al. studied the relationship
between collaborative network and knowledge transfer
performance [18]. Crescenzi et al. believed that the industry-
university-research cooperation is crucial and pointed out
that openness and richness of collaborative network were
important factors of collaborative innovation [19].

2.2. Innovation Subsidy. /e past two decades have wit-
nessed the ongoing debate over the effectiveness of R&D
subsidy. Cerulli and Pot̀ı indicated that large enterprises
were more capable to bear risks than small enterprises.
Government subsidies would promote large enterprises to
increasing R&D investment but would crowd out small
enterprises’ R&D investment [20]. Wang et al. pointed out
that both green insurance subsidies and government sub-
sidies could promote enterprise innovation, but green in-
surance subsidies had lower innovation risks than direct
subsidies [21]. Greco et al. showed that public subsidies
could promote the achievement of the goal of open inno-
vation [22]. Chang et al. used game theory to study the joint
tax subsidy mechanism of government, manufacturers, and
recyclers and believed that joint tax subsidy mechanism
could encourage manufacturers to conduct ecological in-
novation [23]. Tsai and Liao pointed out that market de-
mand and government subsidies had a positive moderating
effect on the relationship between environmental strategy
and ecological innovation [24]. Huang et al. revealed the
relationship between the scale of government subsidies and
the innovation efficiency of enterprises and implied that
there was a “U-shaped” relationship between them [25].
Chapman et al. indicated that R&D subsidies had a positive
impact on the breadth of external cooperation of enterprises
[26]. Catozzella and Vivarelli argued that government
subsidies would have a negative impact on the innovation
productivity of enterprises and government intervention
would increase enterprises’ innovation expenditure [27].Wu
proposed that receiving R&D subsidies would increase the
probability of enterprise external financing. Compared with
state-owned enterprises, government subsidies had a
stronger signal effect on private enterprises [28]. Wei and
Zuo studied the difference of R&D subsidies’ influence
between local governments and central government on
enterprise’s access to external capital [29]. Morimoto be-
lieved that although R&D subsidies could increase entre-
preneurs’ R&D activities, there is an inverted U-shaped
relationship between R&D subsidies and R&D growth [30].

Other scholars focused on the factors of R&D subsidy
and studied the effects of R&D subsidies in specific situa-
tions. Sun et al. conducted a comparative study on consumer
subsidies and manufacturer subsidies in electric vehicle
industry [31]. /ey held that consumer subsidies can pro-
mote popularization and technological breakthrough of
electric vehicles more greatly than manufacturer subsidies.
Chen et al. studied the relationship between R&D subsidies
and IPO performance and discussed the influence of state

ownership and patent intensity on the relationship between
them [32]. Dai and Shen argued that there was a comple-
mentary relationship between optimal IPR protection and
government subsidies [33].

Some scholars also paid attention to the relationship
between R&D subsidy and enterprise innovation behav-
iors. Boeing pointed out that government R&D subsidy
would crowd out enterprise R&D investment [34].
Bronzini and Piselli found that innovation subsidy could
significantly improve the probability of patent application
of small enterprises [35]. Cheng et al. carried out research
from the perspective of political connection and believed
that political connection helps enterprises to obtain tax
incentives and government subsidies [36]. Basit et al.
studied innovation subsidy in service industry and found
that enterprises can significantly improve their perfor-
mance through marketing innovation [37]. Some scholars
also paid attention to the problem of corporate fraud for
subsidy. For instance, Zuo et al. put forward a new de-
cision-making model to help decision makers choose
appropriate R&D subsidy objects [38].

2.3. Evolutionary Game. /ere are abundant research
studies on evolutionary game, which mainly shows three
trends as follows:

First, the theoretical research method of evolutionary
game has been constantly optimized, which has more
explanatory power to the real situation. Deng et al.
developed the Jaccard matrix game to suppress
counterintuitive behaviors in evidence theory from the
perspective of evolutionary game [39]. Xu et al. pro-
posed an information flow game based on evolutionary
game in order to study how information spreads in the
market [40]. Jensen and Rigos studied evolutionary
game with nonuniform random matching by using
pure strategies [41]. Liu et al. used evolutionary game
and multiagent simulation to analyze the cooperative
and non-cooperative behaviors of agricultural irriga-
tors and industrial water users [42]. Wu et al. intro-
duced a “righteous agent” in the evolutionary game to
study the evolution of cooperation [43]. In addition, the
gamification framework is becoming popular. Gami-
fication is the use of elements traditionally associated
with games, such as structured rules, points, and
competition, aiming at prompting desired behaviors in
individuals [44,45]. /ese studies are instructive for
game theory research, especially for the part of games’
hypotheses.

Second, game subjects and strategies are increasingly
enriched, and various game scenarios are discussed. Xie
et al. studied relevant strategies for farmland protection
by constructing two three-party evolutionary game
models between central government, local govern-
ments, and farmers [46]. Shi et al. built an evolutionary
game model of multiple suppliers’ behaviors based on
the cooperation among suppliers [47]. Yang et al.
analyzed the behaviors of Government-Industry-
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University-Research cooperation from two aspects of
market mechanism and supervision mechanism [48].
Antoci and Sabatini constructed an evolutionary game
model in which agents can choose among three
strategies of social participation [49]. Encarnação et al.
developed a theoretical model based on strategic in-
teraction among different industry participants (gov-
ernments, companies, and consumers) by virtue of the
evolutionary game theory [50].
/ird, evolutionary game theory has been extended
to more research fields. Shu et al. proposed an
evolutionary game model with three structures of
supply chain leadership [51]. Cui et al. considered
that the essential mechanism to restrict the devel-
opment of green agriculture was the inefficiency of
technology diffusion between supply and demand
sides of green technology and developed the evolu-
tionary game models between the government and
farmers [52]. Liu et al. used evolutionary game theory
to study the long-term dynamic process of multi-
player game in coal mine safety supervision [53].
Wang developed an evolutionary game model be-
tween local governments and developer group
around the scale development of green buildings
[54]. Chen and Hu developed an evolutionary game
theory model of the interaction between govern-
ments and manufacturers based on static carbon
taxes and subsidies and analyzed the evolutionary
behaviors of the governments and manufacturers
under three additional models [55].

2.4. Summary. In general, scholars have conducted a lot
of beneficial research studies on collaborative innova-
tion, innovation subsidy, and evolutionary game, but
there are still some gaps which need to be addressed in
future study. Firstly, current studies mainly focused on
the mode and effect of industry-university-research co-
operation, but motivation analysis of strategy adoption
in industry-university-research cooperation innovation
was inadequate. Secondly, research related to R&D
subsidy still focused on the level of subsidy rationality
and impact on heterogeneous enterprises, which fail to
quantitatively analyze the effective boundary of inno-
vation subsidy. /irdly, a large number of scholars used
the evolutionary game theory to study collaborative
innovation but neglected the influence of stochastic
dynamic environment and high uncertainty on strategy
adoption. In particular, there is a lack of simulation
method to analyze the shifting trends of variables in
uncertain environment. In this context, we attempt to
construct a multiplayer stochastic evolutionary game
model of Government-Industry-University-Research on
collaborative innovation and analyze the effective
boundary of innovation subsidy. We analyze the influ-
ence of different variables on the strategy adoption under
stochastic interference environment so as to promote
substantive innovation of industry-university-research
with innovation subsidy.

2.5. Framework. We provide a framework to clarify our
research (Figure 1). First, based on the classical evolutionary
game model, we consider the stochastic interference influ-
ence on strategy adoption and construct a stochastic evo-
lutionary game model. Second, we find the stable condition
of cooperation strategy adoption, that is, the existence of the
“boundary” of subsidy received by enterprises and institu-
tions, while both players will adopt the cooperation strategy.
/ird, we collect data for simulation to compare the effects of
variables. Fourth, we discuss the results and put forward
some suggestions.

3. Establishment and Analysis of Evolutionary
Game Model

3.1. Basic Hypothesis

3.1.1. Hypothesis 1. /e game subject is mainly composed of
the enterprises, research institutions, and local governments.
Strategy that can be taken by the enterprises and research
institutions is “strategic innovation” or “substantial inno-
vation.” /e probability of strategy selection of the enter-
prises is x and 1 − x, respectively, while the probability of
strategic selection of the research institutions is y and 1 − y,
respectively. /e action taken by the local governments is
“giving low subsidy” or “giving high subsidy,” and the
probability of action selection of it is z and 1 − z, respectively.

3.1.2. Hypothesis 2. /e local government tends to give
subsidies for innovation in support of the industry-uni-
versity-research cooperation. Generally, in order to promote
cooperation between enterprises and research institutions,
innovation subsidies are often distributed in the form of a
joint declaration project. /erefore, it is assumed that both
players can receive government subsidies only by joint
declaration. When the governments have high enthusiasm
for supporting innovation and strong financial strength, they
tend to give high subsidies to the enterprises and research
institutions (marked as H1 and H2, respectively), while on
the contrary, they give low subsidies (marked as L1 and L2,
respectively).

3.1.3. Hypothesis 3. In general, only cooperation among
enterprises familiar with industrial development and market
demand, research institutions with strong scientific research
strength, and local governments that provide financial
support for innovation can successfully promote the de-
velopment of industrial innovation. /erefore, we assume
that industrial innovation can only be successful when the
local governments provide high subsidies, and only when the
enterprises and research institutions cooperate and adopt
substantial innovation strategy can industrial innovation be
successful. At this point, the income of the enterprises and
research institutions are S1 and S2, respectively, and the cost
input of both sides is C1 and C2. After the success of in-
dustrial innovation, the local governments gain compre-
hensive income G1 due to the increase of industrial value and
the improvement of political performance. When both the
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enterprises and research institutions adopt substantial in-
novation strategy and the local governments give low
subsidies (or without subsidies), innovation enthusiasm
damage on both sides can be symbolized as K1 and K2; the
income obtained by local governments at this time is G2.

3.1.4. Hypothesis 4. When both the enterprises and research
institutions adopt strategic innovation, “grey interest alli-
ance” (the game subjects obtain benefit illegally through
alliance) would be built for applying for government in-
novation subsidies. Once the alliance is built, both sides
would not invest the innovation cost in order to obtain
higher returns. At this time, the benefits of both sides are H1
and H2, respectively. In order to obtain high subsidies, they
may deliver grey benefits to relevant sectors or individuals,
thereby causing costs B1 and B2. For their profit purpose, it is
considered that Bi <Ci(i � 1, 2). For the local governments,
although the formation of the “grey interest alliance” be-
tween enterprises and research institutions cannot really
promote industrial progress or bring significant economic
benefits, it may bring some social benefits (marked as G3)
due to the establishment of major cooperation projects and
some innovation output required by the projects (e.g.,
patents, papers, and awards). When the local governments
give low subsidy, the enthusiasm of the innovation subjects
is insufficient and the local governments are assumed to be
unable to obtain the relevant benefits. Only when the local
governments give high subsidies, it can be assumed that the
local governments would take regulatory measures, where
the regulatory cost is set as M here. Once the enterprises and
research institutions have built a “grey interest alliance,” it
will be of strong concealment. For the local governments, the
governance can be more difficult with higher supervision
costs. Certainly, the “grey interest alliance” could be exposed
by society and punished by the government with a certain
probability δ. At this time, it is assumed that the damage to
the reputation of the local governments is T, and the
penalties paid by the enterprises and research institutions are
F1 and F2, respectively.

3.1.5. Hypothesis 5. For enterprises and research institu-
tions, if one side chooses strategic innovation and the other
chooses substantive innovation, the two sides will build
“grey interest alliance” to apply for high subsidies from local
governments. /e local governments will obtain benefits G4,
and the subject adopting the substantive innovation strategy
will invest a certain costC3. If the local governments give low
subsidies, then both sides directly receive low subsidies.

3.2. Payoff Matrix Analysis. When both the enterprises and
research institutions adopt substantive innovation strategy
and the local governments choose to give high subsidies, the
income of the enterprises is S1 − C1, the income of the re-
search institutions is S2 − C2, and the income of the local
governments is G1 − H1 − H2 − M. When the enterprises
adopt substantive innovation strategy but the research in-
stitutions adopt strategic innovation strategy and the local
governments choose to give high subsidies, the income of the
enterprises is H1 − C3 − B1 − δF1, the income of the research
institutions is H2 − B2 − δF2, and the income of the local
governments is G4 − H1 − H2 − M − δT. When the research
institutions adopt the substantive innovation strategy but
the enterprises adopt the strategic innovation strategy and
the local governments choose to give high subsidies, then the
income of the enterprises isH1 − B1 − δF1, the income of the
research institutions is H2 − C3 − B2 − δF2, and the income
of the local governments is G4 − H1 − H2 − M − δT. When
both the enterprises and research institutions adopt the
strategic innovation strategies and the local governments
choose to give low subsidies, then the income of the en-
terprises is L1 and the income of the research institutions is
L2. At this time, the income of the local governments is
− L1 − L2. When both the enterprises and the research in-
stitutions adopt the substantive innovation strategies and the
local governments choose to give low subsidies, then the
income of the enterprises is L1 − C1 − K1, the income of the
research institutions is L2 − C2 − K2, and the income of the
local governments is G2 − L1 − L2. When the enterprises
adopt substantive innovation strategy but the research in-
stitutions adopt strategic innovation strategy and the local
governments choose to give low subsidies, the income of the
enterprises is L1 − C3, the income of the research institutions
is L2, and the income of the local governments is
G4 − L1 − L2. It is worth noting that when at least one party
adopts strategic innovation strategy, the innovation subjects
will have the motivation to deliver grey benefits. However,
the occurrence of the costs B1 and B2 depends on whether
the local governments give high subsidies. If the local
governments give high subsidies, the grey benefits will be
received by relevant sectors or individuals, and the cost (B1
and B2) of the enterprises and the research institutions will
be generated. Conversely, if the local governments give low
subsidy, the costs B1 and B2 will not be generated. When the
research institutions adopt substantive innovation strategy
but the enterprises adopt the strategic innovation strategy
and the local governments choose to give low subsidies, the
income of the enterprises is L1, the income of the research
institutions is L2 − C3, and the income of the local

Stochastic evolutionary 
game model

Classical evolutionary 
game model

Consider the stochastic interference 
influence on strategy adoption

Existence and stability 
analysis of the equilibrium 

solution

Find the “boundary” of subsidy when
enterprises and institutions adopt 

cooperation strategy

Provide cross validation for data of 
expert research

Numerical simulation Analyze the effects of variables of 
hypothesis

Discussion and suggestion

Provide a basic model

Figure 1: /e framework of research.
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governments is G4 − L1 − L2. When both the enterprises and
the research institutions adopt strategic innovation strate-
gies and the local governments choose to give high subsidies,
then the income of the enterprises is H1 − B1 − δF1, the
income of the research institutions is H2 − B2 − δF2, and the
income of the local governments is G3 − H1 − H2 − M − δT.

/e specific payoff matrix is shown in Table 1.

3.3. Replicator Dynamics Equation. Setup U11 represents the
expected income of the enterprises under the choice of
strategic innovation strategy, U12 represents the expected
income of the enterprises’ choice of substantive innovation
strategy, and U1 represents the average expected income of
the enterprises. /en,

U11 � (1 − y)(1 − z) H1 − B1 − δF1(  +(1 − y)zL1 + y(1 − z) H1 − B1 − δF1(  + yzL1,

U12 � (1 − y)(1 − z) S1 − C1(  +(1 − y)z L1 − C1 − K1(  + y(1 − z) H1 − C3 − B1 − δF1(  + yz L1 − C3( ,

U1 � xU11 +(1 − x)U12 � x(1 − y)(1 − z) H1 − B1 − δF1(  + x(1 − y)zL1 + xy(1 − z) H1 − B1 − δF1(  + xyzL1

+(1 − x)(1 − y)(1 − z) S1 − C1(  +(1 − x)(1 − y)z L1 − C1 − K1(  +(1 − x)y(1 − z) H1 − C3 − B1 − δF1( 

+(1 − x)yz L1 − C3( .

(1)

Setup U21 represents the expected income of the research
institutions under the choice of strategic innovation strategy,
U22 represents the expected income of the research

institutions under the choice of substantive innovation
strategy, and U2 represents the average expected income of
the research institutions. /en,

U21 � (1 − x)(1 − z) H2 − B2 − δF2(  +(1 − x)zL2 + x(1 − z) H2 − B2 − δF2(  + xzL2,

U22 � (1 − x)(1 − z) S2 − C2(  +(1 − x)z L2 − C2 − K2(  + x(1 − z) H2 − C3 − B2 − δF2(  + xz L2 − C3( ,

U2 � yU21 +(1 − y)U22 � (1 − x)y(1 − z) H2 − B2 − δF2(  +(1 − x)yzL2 + xy(1 − z) H2 − B2 − δF2(  + xyzL2

+(1 − x)(1 − y)(1 − z) S2 − C2(  +(1 − x)(1 − y)z L2 − C2 − K2(  + x(1 − y)(1 − z) H2 − C3 − B2 − δF2( 

+ x(1 − y)z L2 − C3( ,

(2)

Setup U31 represents the expected income when the local
governments choose to give low subsidies, U32 represents the
expected income when the local governments choose to give

high subsidies, and U3 represents the average expected in-
come of the local governments. /en,

U31 � (1 − x)(1 − y) G2 − L1 − L2(  +(1 − x)y G4 − L1 − L2(  + x(1 − y) G4 − L1 − L2(  + xy − L1 − L2( ,

U32 � (1 − x)(1 − y) G1 − H1 − H2 − M(  +(1 − x)y G4 − H1 − H2 − M − δT(  + x(1 − y) G4 − H1 − H2 − M − δT( 

+ xy G3 − H1 − H2 − M − δT( ,

U3 � zU31 +(1 − z)U32 � (1 − x)(1 − y)z G2 − L1 − L2(  +(1 − x)yz G4 − L1 − L2(  + x(1 − y)z G4 − L1 − L2( 

+ xyz − L1 − L2(  +(1 − x)(1 − y)(1 − z) G1 − H1 − H2 − M(  +(1 − x)y(1 − z) G4 − H1 − H2 − M − δT( 

+ x(1 − y)(1 − z) G4 − H1 − H2 − M − δT(  + xy(1 − z) G3 − H1 − H2 − M − δT( .

(3)
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Replication dynamic equations of the enterprises, the
research institutions, and the local governments are F1(x),
F2(y), and F3(z).

F1(x) �
dx

dt
� x U11 − U1(  � x(1 − x) U11 − U12( ,

F2(y) �
dy

dt
� y U21 − U2(  � y(1 − y) U21 − U22( ,

F3(z) �
dz

dt
� z U21 − U2(  � z(1 − z) U31 − U32( .

(4)

Since x, y, z ∈ [0, 1], 1 − x, 1 − y, and 1 − z are all
nonnegative, which will not affect the results of strategy
evolution. /erefore, the replication dynamic equations of
the three players are modified as follows:

F1(x) �
dx

dt
� x U11 − U12(  � x (− 1 + y + z − yz)B1 − (− 1 + y)c1 + yc3 − δF1 + yδF1 + zδF1 − yzδF1

+ H1 − yH1 − zH1 + yzH1 + zk1 − yzk1 − S1 + yS1 + zS1 − yzS1,

(5)

F2(y) �
dy

dt
� y U21 − U22(  � y (− 1 + x + z − xz)B2 − (− 1 + x)c2 + xc3 − δF2 + xδF2 + zδF2 − xzδF2

+ H2 − xH2 − zH2 + xzH2 + zk2 − xzk2 − S2 + xS2 + zS2 − xzS2,

(6)

F3(z) �
dz

dt
� z U31 − U32(  � z M + Txδ + Tyδ − Txyδ +(− 1 + x + y − xy)G1 +(− 1 + x)(− 1 + y)G2 − xyG3

+ H1 + H2 − L1 − L2.

(7)

4. Stochastic Evolutionary Game Model

4.1. Turbulence Factors of Stochastic System. In reality, in the
process of industrial technology innovation, strategy
adoption of the enterprises, research institutions, and local
governments will be affected by turbulence factors. At the
external level, it is mainly affected by the complexity of social
interests; at the internal level, it is mainly affected by

emotional changes of the participants, moral hazard, and so
on.

/erefore, in order to make the multiplayer game
process more consistent with the reality, Gaussian white
noise is introduced into the replication dynamic equations
[56]:

dx(t) � (− 1 + y + z − yz)B1 − (− 1 + y)c1 + yc3 − δF1 + yδF1 + zδF1 − yzδF1 + H1 − yH1 − zH1 + yzH1

+ zk1 − yzk1 − S1 + yS1 + zS1 − yzS1x(t)dt + σx(t)dω(t),
(8)

dy(t) � (− 1 + x + z − xz)B2 − (− 1 + x)c2 + xc3 − δF2 + xδF2 + zδF2 − xzδF2 + H2 − xH2 − zH2 + xzH2

+ zk2 − xzk2 − S2 + xS2 + zS2 − xzS2y(t)dt + σy(t)dω(t),
(9)

Table 1: Payoff matrix of enterprises, research institutions, and local governments.

Strategic combination Enterprises Research institutions Local governments
(Substantive, substantive, high subsidy) S1 − C1 S2 − C2 G1 − H1 − H2 − M

(Substantive, substantive, low subsidy) L1 − C1 − K1 L2 − C2 − K2 G2 − L1 − L2
(Substantive, strategic, high subsidy) H1 − C3 − B1 − δF1 H2 − B2 − δF2 G4 − H1 − H2 − M − δT

(Substantive, strategic, low subsidy) L1 − C3 L2 G4 − L1 − L2
(Strategic, substantive, high subsidy) H1 − B1 − δF1 H2 − C3 − B2 − δF2 G4 − H1 − H2 − M − δT

(Strategic, substantive, low subsidy) L1 L2 − C3 G4 − L1 − L2
(Strategic, strategic, high subsidy) H1 − B1 − δF1 H2 − B2 − δF2 G3 − H1 − H2 − M − δT

(Strategic, strategic, low subsidy) L1 L2 − L1 − L2
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dz(t) � M + Txδ + Tyδ − Txyδ +(− 1 + x + y − xy)G1 +(− 1 + x)(− 1 + y)G2 − xyG3 + H1

+ H2 − L1 − L2z(t)dt + σz(t)dω(t).
(10)

In the equations, ω(t) is a one-dimensional standard
Brown motion. /e Brown motion is an irregular stochastic
fluctuation phenomenon, which can well reflect how players
are affected by stochastic factors. dω(t) denotes the Gaussian
white noise. When t> 0, time step h> 0, and its increment
Δω(t) � ω(t + h) − ω(t) has a normal distributionN(0,

��
h

√
).

σ represents the intensity of the random disturbance.

4.2. Existence and Stability of Trivial Solution. For equations
(5)–(7), it is assumed that the initial time of the three-player
game t � 0; at this point, x(0) � 0, y(0) � 0, and z(0) � 0;
then,

(− 1 + y + z − yz)B1 − (− 1 + y)c1 + yc3 − δF1 + yδF1 + zδF1 − yzδF1 + H1 − yH1 − zH1 + yzH1 + zk1 − yzk1 − S1 + yS1

+ zS1 − yzS10 + σx(t)dω(t) � 0,

(11)

(− 1 + x + z − xz)B2 − (− 1 + x)c2 + xc3 − δF2 + xδF2 + zδF2 − xzδF2 + H2 − xH2 − zH2 + xzH2 + zk2 − xzk2 − S2 + xS2

+ zS2 − xzS20 + σy(t)dω(t) � 0,

(12)

M + Txδ + Tyδ − Txyδ +(− 1 + x + y − xy)G1 +(− 1 + x)(− 1 + y)G2 − xyG3 + H1 + H2 − L1 − L2  · 0 + σz(t)dω(t) � 0.

(13)

According to equations (11)–(13), it can be obtained that
dω(t)|t�0 � ω′(t)dt|t�0 � 0, so there is at least zero solution
to the equations. /is indicates that the system will stay in
this state all the time without interference of white noise, so
the zero solution is the trivial solution of the equation.

However, in reality, the system is bound to be disturbed
by the internal and external environment, which has an
impact on the stability of the system. /erefore, the tur-
bulence factors of the system stability must be considered.
According to the stability discriminant theorem of stochastic
differential equation, the stability of the three-player evo-
lutionary game equation can be judged. /e stability dis-
criminant theorem is as follows [57].

A stochastic differential equation is given as

dx(t) � f(t, x(t))dt + g(t, x(t))dω(t),

x t0(  � x0.
(14)

Given a function V(t, x) and positive constants c1, c2,
there exists c1|x|p ≤V(t, x)≤ c2|x|p, t≥ 0.

(1) If there is a positive constant c, which satisfies
LV(t, x)≤ − cV(t, x), t≥ 0, then the zero solution p-
th moment of equation (14) is exponentially stable,
and E|x(t, x0)|

p < (c2/c1) |x0|
pe− ct, t≥ 0.

(2) If there is a positive constant c, which satisfies
LV(t, x)≥ − cV(t, x), t≥ 0, then the zero solution p-
thmoment exponential of equation (14) is stable, and
E|x(t, x0)|

p ≥ (c2/ c1)|x0|
pe− ct, t≥ 0.

For equations (8)–(10), let Vt(t, x) � x, Vt(t, y) � y,
Vt(t, z) � z, x ∈ [0, 1], y ∈ [0, 1], z ∈ [0, 1], c1 � c2 � 1,
p � 1, and c � 1; then, LV(t, x) � f(t, x) � [(− 1 + y + z −

yz)B1 − (− 1 + y) c1 + yc3 − δF1 + yδF1 + zδF1 − yzδF1 +

H1 − yH1 − zH1 + yzH1 + zk1 − yzk1 − S1 + yS1 + zS1−

yzS1]x, LV(t, y) � f(t, y) � [(− 1 + x + z − xz)B2 − (− 1+

x) c2 + xc3 − δF2 + xδF2 + zδF2 − xzδF2 + H2 − xH2 − z

H2 + xzH2 + zk2 − xzk2 − S2 + xS2 + zS2 − xzS2]y, and LV

(t, z) � f(t, z) � [M + Txδ + Tyδ − Txyδ + (− 1 + x + y −

xy)G1 + (− 1 + x)(− 1 + y)G2 − xyG3 + H1 + H2− L1− L2]z.
If the zero solution p-th moment exponential of equation

(8)–(10) is stable, it needs to satisfy [58]

(− 1 + y + z − yz)B1 − (− 1 + y)c1 + yc3 − δF1 + yδF1 + zδF1 − yzδF1 + H1 − yH1 − zH1 + yzH1 + zk1 − yzk1 − S1 + yS1

+ zS1 − yzS1x≤ − x,

(15)

(− 1 + x + z − xz)B2 − (− 1 + x)c2 + xc3 − δF2 + xδF2 + zδF2 − xzδF2 + H2 − xH2 − zH2 + xzH2 + zk2 − xzk2 − S2

+ xS2 + zS2 − xzS2y≤ − y,
(16)
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M + Txδ + Tyδ − Txyδ +(− 1 + x + y − xy)G1 +(− 1 + x)(− 1 + y)G2 − xyG3 + H1 + H2 − L1 − L2 z≤ − z. (17)

According to x, y, z ∈ [0, 1], the above equation is re-
duced correspondingly, and the conditions of equation (15)
are met:

A1: whenH1 � k1 + S1 + B1 + δF1, k1 + c1 < c3 and c1 +

H1 + 1≤ S1 + B1 + δF1.

A2: whenH1 < k1 + S1 + B1 + δF1, c1 + H1 < S1 + B1 +

c3 + δF1 and c1 + H1+ 1≤ S1 + B1 + δF1.

/e conditions of equation (16) are met:

B1: whenH2 � k2 + S2 + B2 + δF2, k2 + c2 < c3 and c2 +

H2 + 1≤B2 + δF2 + S2.
B2: whenH2 < k2 + S2 + B2 + δF2, c2 + H2 <B2 + δF2 +

S2 + c3 and c2 + H2+ 1≤B2 + δF2 + S2.

/e conditions of equation (17) are met:

C1: when G2 < Tδ + G1 + G3, G2 < Tδ + G1 and G2 +

M + H1 + H2 + 1≤G3 + G1 + L1 + L2.
C2: when G2 < Tδ + G1 + G3, G2 ≤ Tδ + G1 and Tδ +

M + H1 + H2 + 1≤G3 + L1 + L2.
C3: when Tδ+ G1 + G3 <G2,Tδ+ G1 <G2 andTδ+ M+

H1 + H2 +1≤G3 + L1+ L2.
C4: whenG2 <Tδ + G1 + G3, Tδ + M + H1 + H2 + 1≤
G3 + L1 + L2.

If condition (18) is met, then it could be inferred that the
trivial solution of equations (15)–(17) are moment expo-
nentially stable. /at is to say, all the players will take co-
operation strategy (governments provide high subsidy,
enterprises and research institutions take the strategy of
substantial innovation) in the long term even though suf-
fering from disturbance.

A1 ∪A2( ∩ B1 ∪B2( ∩ C1 ∪C2 ∪C3 ∪C4( . (18)

According to condition, a “subsidy boundary” can be
found for the high subsidies obtained by enterprises and
institutions. Specifically, it is known that if the probability of
the enterprises choosing strategic innovation converges
steadily to zero, it needs to meet H1 ≤ k1 + S1 + B1 + δF1 in
conditions A1 and A2. If the probability of the research
institutions choosing strategic innovation converges to zero,
it needs to meet H2 ≤ k2 + S2 + B2 + δF2 in conditions B1
and B2. Because the situation of enterprises and research
institutions is similar, only enterprises are taken as examples.
/e high subsidies (H1) received by enterprises should not
exceed the sum of the innovation enthusiasm damage (K1),
the industrial value-added benefits (S1), the increased cost
(B1), and the penalties (δF1). /erefore, we found that if the
probability of strategic innovation of enterprises and re-
search institutions is to converge steadily to zero, there exists
a “subsidy boundary” for the high subsidies obtained by
enterprises and institutions.

5. Numerical Simulation and Discussion

In this paper, the numerical simulations of equations
(8)–(10) are carried out using Matlab (Version: R2017a)./e
variable assignment satisfies the restriction of equation (18),
that is, value of variables satisfied the stability condition of
zero solution of equations (8)–(10) moment exponentially
stability. At this time, the government is willing to provide
high subsidies and enterprises and research institutions tend
to innovate substantively. Because it is difficult to obtain
objective data, some variable data in this paper are obtained
by experts grading method. /e details are as follows: first,
the probability δ of “grey interest alliance” being exposed by
the society or investigated by the government is set to an
intermediate value, that is, δ � 0.5; second, the value of the
remaining variables through experts grading method was
collected by questionnaires of experts.

In this paper, forty staff members of the science parks’
administration committee in Beijing, Tianjin, Suzhou, and
Guangzhou are selected, respectively (ten staff members in
each science park), to estimate government variables. Forty
business managers in four cities are selected to estimate the
enterprise variables (ten managers in each city). /irty
experts from three universities in China who have partici-
pated in subsidy program were selected to estimate the
relevant variables of academic and research institutions (ten
experts per university). /e range of variables is 0–15, and
the 2018 policy environment was took as a sample. In order
to avoid the influence of abnormal values at both ends on the
data, this paper selects the median score of each variable to
assign the value. /e data of variables are shown in Table 2.

/is paper holds that the data are representative for the
following reasons. First, this group of data satisfies condition
(18). According to simulation results, the probability of
subject strategy adoption converges to zero, so this group of
data also verifies the effectiveness of condition (18). Second,
the variable assignment was estimated by experts based on
typical case. In summary, this paper holds that the simu-
lation research based on the data in Table 2 is representative.

In order to observe the influence of stochastic inter-
ference more clearly, we set the random disturbance term
σ � 2 and simulation step length h� 0.01. /e simulation is
carried out from three dimensions, the X axis represents the
discussion variable, the Y axis indicates the evolution time
(N), and the Z axis indicates the proportion (x) of enterprises
adopting strategic innovation, the proportion (y) of aca-
demic and research institutions adopting strategic innova-
tion, or the proportion (z) of local governments giving low
subsidy. When studying the time evolution of one subject’s
strategy adoption, we set the proportion of other two
subjects’ strategy adoption (enterprises and academic re-
search institutions adopt strategic innovation strategies;
local governments adopt low subsidy strategies) as 0.05.
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5.1. Variables’ Directional Impact on the Strategy Adoption of
Different Subjects. With the change of variables’ value, the
influence on the strategy adoption has significant directional
difference, which can be divided into three situations.

/e first is the “stable type.” As shown in Figures 2 and
3, when the value of substantial innovation investment
(C3) and social income (G3) increases, the proportion (x)
of enterprises choosing strategic innovation and the
proportion (z) of local governments choosing to give low
subsidies will tend to be stable. In particular, as shown in
Figure 2, when N = 38, the variation range of the pro-
portion of subject’s strategy adoption is less than 2.7%.
/at is to say, the change of variables has little influence on
subject’s strategy adoption in random interference
environment.

/e second is the “weakening type.” As shown in Fig-
ure 4, the proportion (x) of enterprises choosing strategic
innovation decreases dramatically with the increasing
punishment δF1. Especially, whenN� 38, the proportion (x)
dropped from 16.5% to 0.6%. /e variation range of the
proportion (x) is more than 15.9%. Compared with the
effects of other variables, raising the penalty of the “grey
interest alliance” after investigation can significantly pro-
mote substantive innovation of enterprises.

/e third is the “enhanced type.” As shown in
Figures 5–7, when the high subsidies H1, the cost input C1,
and the reputation cost δT increase, the proportion (x) of
enterprises choosing strategic innovation and the pro-
portion (z) of local governments choosing to give low
subsidy will continue to increase. In addition, the pro-
portion (x) of enterprises will be significantly increased
with the increase of high subsidy (H1). As shown in
Figure 5, when N � 38, the proportion (x) of enterprises
choosing strategic innovation increased from 3.2% to

77.2%, and the variation range of the proportion (x) is
74%. /erefore, under the random interference envi-
ronment, blindly increasing subsidy to enterprises will
encourage the motivation of enterprises’ strategic inno-
vation, which is not conducive to enterprises’ innovation.
Similarly, when the cost of substantial innovation of
enterprises increases, enterprises are also more inclined to
strategic innovation. /erefore, the government should
give priority to helping enterprises reduce costs instead of
increasing subsidy.

5.2. Variables HaveDegree Impact on the Strategy Adoption of
Different Subjects. /e first type is “overall severe fluctua-
tion.” As shown in Figures 3 and 7, the proportion (z) of
local governments choosing to give low subsidy will fluctuate
dramatically as time goes by. /at is to say, the local gov-
ernments have a high “sensitivity” to social benefit (G3) and
reputation damage (δT). /is is in line with the reality of
China. When R&D deception is exposed, the local gov-
ernments tend to cover up the facts to avoid further dete-
rioration. But when public opinion continues to ferment or
higher authorities intervene, local governments often cannot
control the spread of scandal. /erefore, once the Chinese
R&D deception is exposed, it is often a big case. Local
governments also have moral hazard when they supervise
the “grey interest alliance.” Although “grey interest alliance”
cannot promote substantive innovation, it can bring the
local “reputation” benefits, such as the establishment of
important R&D programs. On the other hand, local gov-
ernments need to invest supervision costs. /erefore, the
social benefits of “grey interest alliance” will push the local
governments to “swing” between providing high and low
subsidy, as shown in Figure 3.

/e second type is two-end fluctuation heterogeneity. As
shown in Figure 4, when the value of regulatory punishment
(δF1) is low, the proportion (x) of enterprises choosing
strategic innovation fluctuates violently. When the value of
regulatory punishment (δF1) increases, the fluctuation of
proportion (x) will become gentle. When the value of
regulatory punishment (δF1) is low, the enterprises’ be-
havior of strategy adoption is highly speculative. Enterprises
will quickly switch between substantive innovation and
strategic innovation. When the value of regulatory pun-
ishment (δF1) is high, enterprises are determined to choose
substantive innovation because they cannot bear the
punishment.

In addition, as shown in Figures 5 and 6, when the value
of high subsidies H1 and enterprise substantive innovation
cost (C1) is low, the proportion (x) of enterprises choosing
strategic innovation stability converges to zero. But when the
subsidies H1 and enterprise substantive innovation cost
(C1) are at a high value, the proportion (x) of enterprise’s
strategy adoption fluctuates violently. Especially when the
subsidy is at a high value, the fluctuation is very significant. It
shows that the motivation of enterprises to choose strategic
innovation is greatly enhanced at this time, and enterprises
tend to speculate. /erefore, we found that innovation
subsidy is not as high as possible. On the contrary, excessive

Table 2: Data of variables.

Variable Value
H1 5
H2 3
L1 2
L2 1
S1 14
S2 7
C1 6
C2 4
C3 1
G1 12
G2 4
G3 2
G4 3
K1 2
K2 2
B1 2
B2 1
M 1
δ 0.5
T 3
F1 3
F2 2
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innovation subsidy is not conducive to substantive inno-
vation and the same as substantive innovation investment of
enterprises. Excessive investment in innovation will greatly

dampen the enthusiasm of enterprises innovation, and it will
make it easier for enterprises to generate speculative
psychology.
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Figure 2: /e impact of substantive innovation cost (C3) on enterprises’ innovation strategy adoption.
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Figure 3: /e impact of social benefit (G3) on the local governments’ innovation strategy adoption.

0

5

N

0 20 1040 60 80 100 120 140

X: 1
Y: 18
Z: 0.2823

X: 1
Y: 38
Z: 0.1647

X: 10
Y: 38
Z: 0.006029 δF 1

0

0.1

0.2

0.3

0.4

0.5

x

Figure 4: /e impact of the regulatory punishment (δF1) on enterprises’ innovation strategy adoption.
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Figure 5: /e impact of high subsidy (H1) on enterprises’ innovation strategy adoption.
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Figure 6: /e impact of enterprise substantive innovation cost (C1) on the enterprises’ innovation strategy adoption.
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Figure 7: /e impact of reputation damage (δT) on the local governments’ innovation strategy adoption.
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/e third type is overall flat fluctuation. As shown in
Figure 2, in the random environment, the substantial in-
novation cost C3 of enterprises has no significant impact on
enterprise’s innovation strategy adoption. It shows that in
the case of “grey interest alliance,” the “sensitivity” of en-
terprises’ innovation strategy adoption lies in whether there
will be substantial innovation investment, not in the amount
of substantive innovation investment. In addition, com-
paring Figure 2 with Figure 6, we found an interesting result.
On the one hand, when the “grey interest alliance” is not
formed, enterprises tend to choose strategic innovation with
the increase of substantive innovation investment. On the
other hand, when the “grey interest alliance” is formed, the
proportion (x) of enterprises choosing strategic innovation
converges to zero steadily.

6. Conclusion and Suggestion

In the past few years, it has become an important and urgent
topic to promote the substantive innovation of enterprises
and academic research institutions in China.We developed a
multiagent stochastic evolutionary game model, including
enterprises, academic and research institutions, and local
governments and found the boundary condition of high
subsidies. Based on this, we also collected the data of var-
iables by questionnaire survey. /rough the simulation, the
variables that affect the subject’s strategy adoption in ran-
dom environment are analyzed. We got some important
conclusions as follows.

First, local governments can promote substantial in-
novation of enterprises and research institutions by pro-
viding high subsidies, but the subsidies should have
boundaries. /at is to say, the high subsidies (H1) received
by enterprises should not exceed the sum of the innovation
enthusiasm damage (K1), the industrial value-added ben-
efits (S1), the increased cost (B1), and the penalties (δF1).

Second, variables have directional impact on strategy
adoption of different subjects under the environment of
random interference. When the value of substantial inno-
vation investment (C3) of enterprises and social income
(G3) increase continuously, the impact on the subject’s
innovation adoption is very weak. /is kind of effect
presents stable state. On the other hand, when the regulatory
punishment (δF1) increases continuously, the proportion of
enterprises adopting strategic innovation strategy will de-
crease rapidly. /is kind of effect presents weak state. When
the high subsidies (H1), the enterprise substantive inno-
vation cost (C1), and reputation damage (δT) increase
continuously, the proportion of enterprises adopting stra-
tegic innovation and local governments choosing to give low
subsidy continues to increase, showing an “enhanced” state.

/ird, variables have degree impact on strategy adoption
of different subjects. /e impact of reputation damage (δT)

and social benefit (G3) on the choice of local governments
strategy shows the characteristics of “overall severe fluctu-
ation,” that is to say, regardless of whether the value of
variable is low or high, the proportion of local government
strategy adoption fluctuates violently. /e impact of regu-
latory punishment (δF1), high subsidy (H1), and enterprise

substantive innovation cost (C1) on the proportion of
subject strategy adoption shows the characteristics of “two-
end fluctuation heterogeneity.” Specifically, when the value
of regulatory punishment (δF1) is small, the proportion of
the enterprises choosing strategic innovation fluctuates vi-
olently. /e decision of enterprises under the random en-
vironment is highly uncertain. And enterprises will make
rapid changes between strategic and substantive innovation
strategies. In addition, when the value of high subsidy (H1)

and enterprise substantive innovation cost (C1) is low, the
fluctuation of proportion is very weak. On the contrary,
when the value of high subsidy (H1) and enterprise sub-
stantive innovation cost (C1) is high, the fluctuation of
proportion is very violent. When the grey interest alliance is
formed, the impact of social benefit (G3) on enterprise’s
strategy adoption shows the characteristic of “overall flat
fluctuation.” /at is, regardless of whether the variable value
is high or low, the impact on the subject strategy adoption is
not significant.

In order to achieve the goal of promoting innovation and
development and encourage local governments to support
substantive innovation of enterprises and academic insti-
tutions by high subsidy, we put forward the following policy
implications.

First, local governments should give full consideration
to the amount of subsidies. On the one side, when the
government's innovation subsidy exceeds a certain
amount, the innovation willingness of enterprises and
research institutions will not be affected by the innovation
subsidy. Besides, the excessive innovation subsidy is not
conducive to substantive innovation of enterprises and
academic institutions. On the other hand, innovation
subsidy should also have a boundary. /e high subsidies
received by enterprises should not exceed the sum of the
innovation enthusiasm damage, the industrial value-added
benefits, the increased cost, and the penalties.

Second, from the perspective of regulatory efficiency of
the superior competent department, reducing the high
subsidies received by enterprises and substantial innovation
cost of enterprises can promote enterprises to take the
strategy of substantial innovations. But the impact of re-
ducing the high subsidy on the promotion of the substantive
innovation of the enterprises is more significant. /erefore,
reduction of subsidies should be considered first when
government funds are limited. In addition, compared with
the benefit from the “grey interest alliance,” local govern-
ments pay more attention to reputation damage. /erefore,
it is necessary to change the performance appraisal system of
local governments, which only focus on the quantity of
innovation (such as quantity of patents and R&D projects).
Damage to innovation reputation should also be included in
the performance appraisal system.

/ird, we must not rely too much on high subsidies to
promote innovation cooperation. We should moderately
turn the direct subsidy of innovation into support of
subject’s innovation cost. /is will greatly reduce the
proportion of strategic innovation behavior of enterprises
and research institutions under the highly uncertain in-
novation environment. In addition to supporting the
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“innovation hardware” of enterprises, innovation subsidies
should also pay attention to the “innovation environment”
of enterprises.
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