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Abstract

Promote the deep cooperation between government and university is conducive to promoting the development of
college students’ entrepreneurship. In order to study how to promote the evolution of college students
‘entrepreneurship, this paper uses the theory of evolutionary game to construct the evolutionary game model of
political and university collaboration and promote the stability and balance of college students' entrepreneurship.
The study draws the relevant phase diagram of the system, and analyzes the influence of the relevant parameters
on the evolution mechanism in the process of coordination between government and government.

Keywords: college students’ entrepreneurship, evolutionary game, government-university cooperation, payment
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1. Introduction

China's economy has entered the "new normal", the economic structure has been continuously optimized and
upgraded. Popular entrepreneurship and innovation have become a new mechanism to promote economic system
reform and lead a new path of innovation (Li & Shan, 2013). Encouraging and supporting college students'
entrepreneurship can effectively alleviate employment pressure, stimulate the innovation vitality of the whole
society, and provide new growth momentum for adapting to the "new normal". However, the actual
entrepreneurship rate of college students has always been low. According to the “Report on the Employment
Report of Chinese University Students”, the entrepreneurship rate of 2014 graduates is 2.9%, the
entrepreneurship rate of 2015 graduates is 3.0%, and the entrepreneurship rate of 2016 graduates is 2.93%,
which is still far from the 20%-30% entrepreneurship ratio in Western developed countries (Jin, 2015).

College students' entrepreneurship is an open social system project, involving the interests of multiple social
subjects, including college students, government, universities and so on, which are influenced by various aspects
and fields. Therefore, support for college students' entrepreneurship cannot only rely on traditional strategic
support, but also needs to integrate all kinds of social favorable resources, build an ecosystem throughout the
whole process of college students' entrepreneurship support, form synergies among organizations, and maximize
synergies to promote college students' entrepreneurship (Liu & Feng, 2017). In the complex system of college
students' entrepreneurship, universities undertake the important function of developing college students'
entrepreneurship education and training innovative talents. As the core subject of college students' innovation
and entrepreneurship, it bears the key responsibility of coordinating the surrounding entrepreneurial environment,
and plays an irreplaceable role in building the entrepreneurial atmosphere and setting up the entrepreneurial
practice platform for college students. At the same time, governments at all levels actively responded to the
national call and introduced supporting policies and systems for innovation and entrepreneurship, including tax
reduction and exemption for enterprises, free provision of places, opening of green financing channels, etc., but
all of them have little effect due to weak operability (Liu, 2015). It can be seen that the government and
universities have the common responsibility to promote the entrepreneurship of college students, have the
interest appeal of deep collaboration, and have more complementary and convenient cooperation. Therefore,
based on the evolutionary game model, it is of great theoretical value and practical significance to study the
evolutionary mechanism of college students' entrepreneurship jointly promoted by political schools, analyze its
balance and stability, and calculate the input and output benefits of both parties.
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2. Evolutionary Model Construction

Evolutionary game theory is a theory that combines game theory with dynamic evolution process. Taking
participating groups as research objects, it assumes that all participating groups are limited rational and
emphasizes the balance of dynamic adjustment, that is, individual behavior is realized through continuous
learning, imitation and adjustment, and its core is the stable strategy of evolution (Mei, Ma, & Du, 2009;

Kessler & Cohrs, 2008; Zhang & Wang, 2011). The synergy theory was first made by the German physicist
hawking in the 1970s, in the field of management, the concept of collaborative often use the expression "1
+ 1 > 2", namely, if each subsystem in the system coordination, cooperation and create synergies, tend to
make the system as a whole effect is greater than the sum of each subsystem effect (Jiang & Zhu, 2015)[8].

Synergy is a dynamic process of interdependence and mutual promotion.

The government and universities jointly promote the entrepreneurship of university students, which is not only a
simple superposition of the efforts of the government, universities and students themselves, but also through the
deep cooperation, integration of resources and effective interaction among various subjects to create a good
environment conducive to the entrepreneurship of university students and improve their initiative. However, the
cooperation between the government and universities needs to be guided in a proper way. If the government and
universities do not truly realize the cooperation in the system, the "1+1>2" effect cannot be achieved, but may
produce negative effect with twice the effort.

2.1 Model Hypothesis

The main body of the game is the government and the university, the game both have limited rationality, its
common goal is to promote college students to start a business. The government strategy space {coordination,
not coordination}, the university strategy space {coordination, not cooperate}. For a clearer description of the
relationship between the two parties, make the following assumptions.

(1) Assuming that the government and the university choose not to cooperate, the income of the government and
the university is Rz, Rg. Rz said college students entrepreneurship for government jobs and taxes and social
innovation atmosphere build, Rg said college students entrepreneurial success bring universities of intangible
assets such as social reputation, entrepreneurial alumni giving back to school and cooperation and so on
economic effect, and the university personnel training effect, innovation, entrepreneurship demonstration effect,
etc.

(2) Suppose the government and universities choose together, cooperate each side needs to pay a certain cost Cz,
Cg, Cz said the government and universities cooperation, provide some business infrastructure, entrepreneurship
subsidies subsidy and preferential tax breaks and other business services, Cg said that universities offer
entrepreneurial services such as the establishment of entrepreneurship education courses and the construction of
entrepreneurship teachers, the construction of innovation and entrepreneurship LABS and incubators, as well as
the recommendation of innovative and entrepreneurial talents and the recommendation of scientific research
achievements. At the same time, the cooperation between government and universities will bring synergies and
obtain extra utility beyond normal benefits. The synergies between government and universities are Sz and Sg
respectively. Excess benefit Sz refers to providing more perfect services to entrepreneurial teams after
collaboration, promoting the entrepreneurship of college students, attracting excellent university innovation and
entrepreneurship talents, transforming new technologies into achievements, and promoting the development of
local innovative industries. Sg refers to the government's support and preference of policies, funds, public
services and other resources to the participating universities, which brings comprehensive benefits to the
universities. From the perspective of long-term and overall interests, Sz>Cz, Sz>Rz; And Sg> Cg, Sg> Rg; And
Cz>Cg, Sg>Sz.

(3) Assume that when the government chooses to cooperate and the university chooses not to cooperate, the
government will pay the cooperative cost Cz, while the university does not pay the cooperative cost, and at the
same time, the university will get the benefit M from the cooperative behavior provided by the government,
M<Sg. The opportunity benefit M mainly refers to the resources that the university obtains from the supporting
resources provided by the government. On the contrary, when universities choose to cooperate and governments
choose not to cooperate, universities pay the cost Cg, and the government benefits from cooperative behavior
provided by universities N, N<Sz. The opportunity income N of the government mainly refers to the benefit
obtained by the transformation of the high-tech achievements of university students.
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Establish a payment matrix between the government and universities based on the above assumptions, as shown
in table 1.

Table 1. The game payment matrix between the government and universities

Universities

coordination not coordination
coordination RAS,-C,, Rg+S,-C, R,-C,, R4M
Government L
not coordination RAN, R,-C, Rz Ry

2.2 Evolution of the Model

Assuming that the probability of government choosing coordination is p, the probability of choosing
non-synergy is 1-p, and that of universities is g, then the probability of choosing non-synergy is 1-q, 0<p<I,
0<g<1. The expected income of the "coordination" strategy is U;, and the "not coordination" strategy is U,, with
the average return of U.

Ul = q(RZ + SZ - CZ) + (1 - q)(RZ - CZ) = qsz + RZ - CZ (1)
U, =qR,+N)+ (1 —-qR,=qN+R, (2
U =pU; + (1 —p)U; = pqS, — pC, + gN + R, — pqN €))

In the same way, the expected return of universities choosing " coordination " strategy is V1, while the expected
return of choosing " not coordination " strategy is V2, and the average return isV.

Vi =p(Rg+Sq—-Cq)+ (1 —p)(Rq—Cq) =pSq+Rq—Cq 4)
V; =p(Rq+M) + (1 - p)Ry = pM + R, (5)
V=qV; + (1 — @)V, = pqSq — qCq + pM + Ry — pgM (6)

According to the malthusian dynamic equation, the growth rate of the strategy is equal to its corresponding
fitness (Friedmand, 1991), and the dynamic equation (7) of the strategic communication between the government
and universities evolved over time is obtained.

d —
F=="=pU; - 0)=p(-p)gS, —qN—C,)

dq

G=2=0a(V; = V) =q(1 - Q)(pSq — PM — Cy)

)

According to the method proposed by Firedman, the stability of the equilibrium point of an evolutionary
system can be obtained by the local stability analysis of Jaconbian matrix of the system (Cui & Wei, 2014;
Guan, Zhang & Liu, 2016; Yin, Chen & Yang, 2016). Let the corresponding Jacobian of equation (7) be J.

= ((1 —2p)(aS; —aN = Cy) p(1 —p)(S, —N) )

A1-q)Sq—M)  (1—2q)(pSq—pM—Cy) ®)

3. Model Analysis

3.1 Equilibrium Points and Stability Analysis

Evolutionary stability strategy refers to that the bounded rational subject adjusts the behavioral strategy to gain
more utility in the process of game, and finally forms a dynamic balance (Dong, Du, & Ren, 2013). According to
the definition of the evolutionary stability strategy (ESS), the stable state has stability, that is, the stable state x
needs to satisfy F(x) = 0 and F'(x) < 0. According to the above replication dynamic equation, when p=0 or 1
or q = Cz/(Sz — N), the proportion of "coordinated" strategy adopted by the government is stable. When q=0 or
1 orp = Cq/(Sq — M), the proportion of colleges and universities adopting "coordination" strategy is stable.
Because 0<p<l, 0<g<l,so Cq<Sq—M, C, <£S,— N. Under this constraint, the local stability of the five
equilibrium points is judged by the jacobian matrix, as shown in table 2.
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Table 2. Analysis of equilibrium local stability

Local
Equilibrium point ~ Determinant of J

stability
0,0) C.Cq ESS
0,1) Cy(S,-N-C)) Unstable
(1,0) C,(Sg—M—Cp) Unstable
(L) S, =M =Cp)(S,—N-Cp) ESS

. -C,Cy(S, — M —=C,)(S,—N-=C,)

GG z-g\\g g/ Oz z .
Ve S,»N) 5, MG, —N) Saddle point

According to the local stability analysis, (0,1) and (1,0) are both unstable points, and (0,0) and (1,1) are stable
equilibrium points, which clearly represent two situations: the government adopts the cooperative strategy, and
the universities also adopts the cooperative strategy. Neither the government nor the universities are in sync.

A B(0,1) (1,1)
t \'/,
/ A
Mg g *)
/\ A(1,0)
O 1 [1>

Figure 1. Dynamic process of collaboration between government and universities

(5:__qM’ SZC—_ZN)is the saddle point, and the connection between the saddle point and the two non-equilibrium

points is the boundary line where the game converges to different modes. The right region of the broken line
represents the probability of convergence to the ideal state, while the left region represents the probability of
convergence to the bad state, as shown in figure 1. It can be seen from the expression of saddle point that the
evolution game can be adjusted to make it evolve toward the ideal state and realize synergistic effect by

adjusting the related parameters of synergy.

3.2 System Phase Diagram and Parameter Analysis

Based on the above model and analysis, this paper analyzes the effects of the cost of collaboration, synergistic
effect and the extra benefits obtained when one party chooses not to cooperate with the other party on the
evolution results, and draws the corresponding phase diagram.

(1)The influence of Cz on evolution results. According to the saddle point expression, the higher the
collaborative cost paid by the government, the vertical upward movement of the saddle point makes the area of
the quadrilateral S,vpc decrease and the probability of convergence to the ideal state (coordination, coordination)
decreases, which is not conducive to the good evolution of the system, as shown in figure 2. On the contrary, the
lower the cost of coordination paid by the government, the saddle point moves down and the probability of
convergence to the ideal state increases. The higher the cost of coordination paid by the government, the vertical
upward movement of saddle point makes the area of quadrilateral SAMBC decrease and the probability of
convergence to the ideal state (coordination, coordination) decreases, which is not conducive to the good
evolution of the system, as shown in figure 2. On the contrary, the lower the cost of coordination paid by the
government, the saddle point moves down and the probability of convergence to the ideal state increases
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Figure 2. Increase of parameter C, Figure 3. Increase of parameter C,

(2) The influence of Cg on evolution results. When Cg increases, the saddle point moves to the right in the
horizontal direction, making the area of quadrilateral Saypc decrease and the probability of the system
convergence to the bad state increase, as shown in figure 3. The result shows that the higher the cost of
cooperation is, the worse the system evolves.

(3) The effect of the extra utility S, obtained by the government on the evolution results. .According to the
saddle point expression, the higher the additional S, obtained by the government through cooperation, the
vertical downward movement of the saddle point, and the probability of convergence to the ideal state is
increased, as shown in figure 4. The government should cooperate with universities to promote the
entrepreneurship of college students, provide more jobs, and promote the development of innovation and
entrepreneurship. The higher the government's synergies, the system will evolve towards the ideal state.

(4) The effect of the extra utility Sg obtained by universities on the evolution results. The saddle point moves
horizontally to the left along with the increase of the extra income obtained by the university, which increases
the probability that the system converges to the ideal state, as shown in figure 5.

(5) The impact of opportunity return M and N on the evolution results, as above, is not analyzed in detail. When
only one side chooses to cooperate and the other side chooses not to cooperate, and the greater the opportunity
benefit of the non-cooperative side, the more unfavorable it is for the system to evolve to the ideal state. Only
when M and N tend to grow together between the government and universities, the possibility of collaboration
between the two parties is greater, and both parties obtain equal benefits, which is conducive to the evolution of
the system towards deep synergy.

A B(0.1)¢ C(1.1) d? B(0.1)¢ C(1,1)¢
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Figure 4. Increase of parameter S, Figure 5. Increase of parameter S,

To sum up, the change of related parameters will affect the probability that the system converges to different
states, as shown in the table below.
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Table 3. Influence of parameter variation on saddle point

Parameters change The direction of Convergence to
the saddle point ~ the ideal state

probability
C,increase, S, decrease, N increase move up decrease
C, decrease, S, increase, N decrease move down increase
C,increase, S, decrease, M increase move right decrease
C, decrease, S, increase, M decrease move left increase

4. Conclusion and Suggestion

To promote the entrepreneurship of college students and improve their entrepreneurship rate and success rate,
the government and universities need to cooperate and interact, share high-quality start-up resources and explore
deep entrepreneurial opportunities, which has become an important model to promote the systematic evolution of
entrepreneurship growth of college students. Based on the theory of evolutionary game, this paper explores and
analyzes the problem of promoting the entrepreneurship of college students, and finds that the evolution system
converges to two states: the bad state where the government chooses not to cooperate and the university chooses
not to cooperate, and the ideal state where the government and the university choose to cooperate, both of which
are the evolutionary stability strategies (ESS). According to system phase diagram 2, 3, 4, 5 and table 3, it can be
seen that adjusting the values of relevant parameters, such as reducing the collaborative cost between the
government and universities, increasing the excess benefits of cooperation, and reducing the opportunity benefits
obtained by the government and universities, can expand the area of quadrangle Syvpc and promote the
evolution of the system towards the ideal state. Therefore, in view of the main problems of college students'
entrepreneurship in reality, this paper puts forward some suggestions on how to promote college students'
entrepreneurship through the cooperation between government and universities and from the aspects of reducing
the cost of cooperation and improving the excess earnings..

(1) Strengthen the policy coordination, reduce the cost of coordination. Scientific and reasonable policy is
conducive to promote entreprencurial activities, stimulate the enthusiasm of college students to start their own
businesses, and improve the utilization of resources. The government should fully recognize the important role
of university students' entrepreneurship in promoting employment, encouraging innovation and promoting
economic development. The government provides policy support in such aspects as start up education training,
incubation base (strengthening infrastructure construction), industrial and commercial tax (tax preference,
burden reduction), entry threshold (relaxing start-up access conditions, simplifying approval procedures), and
follow-up start up services (start up subsidy). At the same time, the government should pay attention to the
supporting role of universities in helping and supporting students to start their own businesses. The
entrepreneurship education and entrepreneurship competition carried out by colleges and universities can guide
students to start their own businesses in the aspects of entrepreneurship opportunity recognition, market risk
warning and investment and financing selection. The government should give some preferential policies to the
universities that support college students' entreprencurship, encourage the government and universities to
cooperate, reduce the cost of collaboration, improve the efficiency of collaboration, and jointly promote the
entrepreneurship of college students. Universities should also formulate supporting policies on campus to
encourage the development of entreprencurial education courses, the establishment and development of
entrepreneurial teams, and the construction of entreprencurial teachers. We should formulate and improve the
daily operation and management mechanism, encourage the government and universities to share quality start-up
resources, and lead college students to start their own businesses with mutually beneficial entrepreneurship
policies, so as to promote the smooth development of entrepreneurial activities and achieve win-win cooperation.

(2) Promote practical collaboration and improve synergies. Entrepreneurial practice is the foundation of
entrepreneurial success, and a good entrepreneurial practice environment is the prerequisite guarantee, which can
greatly promote the transformation of entrepreneurial achievements. The government leads and cooperates with
relevant universities to establish the college students' entrepreneurial practice alliance, and creates a good
platform for college students' entrepreneurial practice with the help of social resources and market forces. For
example, the entrepreneurial teams are encouraged to visit and learn in leading enterprises of various industries
and learn about the relevant processes of internal enterprise operation, so as to make entrepreneurial education
gradually go deep into the specific practice and avoid armchair and unrealistic dreams. Besides, relevant
government departments and universities should work together to promote the effective connection between
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various business incubators and enterprise incubation bases and provide more practical incubation services.
What’s more, the government, through the entrepreneurship guidance service center, works with relevant
universities to set up excellent entrepreneurship models and practice pioneers, and encourages the fledgling
student entrepreneurs with their own experience and experience to give them spiritual inspiration. Last but not
the least, the government cooperates with financial investment institutions to open up financing channels for
college students' entrepreneurship and provide financial support. Through the cooperation of government and
universities, the university entrepreneurs have a more comprehensive and profound understanding of the current
situation and future development trend of the external market and the management experience of modern
enterprises, so as to improve their entrepreneurial ability and form a "hematopoiesis" support model. Thus, the
cooperative cost can be reduced, and the "blood supply" support mode will get rid of the dilemma of high cost
and little effect, stimulate the internal vitality, and promote the rapid growth of university students’
entrepreneurial enterprises.

However, the entrepreneurial process of college students is not only influenced by the government and
universities, but also influenced by other social factors such as enterprises and families. In addition to
cooperating with universities, the government should integrate all kinds of social favorable resources and build
an entrepreneurial ecosystem. Government should build an ecosystem throughout the whole process of
entrepreneurial support for college students, smooth the flow and transmission of materials and information
throughout the process, improve the environment for college students to start their own businesses, and motivate
their entrepreneurial behaviors, so as to improve the quantity and quality of their start-ups. In addition, the effect
of the related parameters involved in constructing the evolutionary game model on the actual evolution
mechanism needs further empirical research, which needs to be further improved.
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