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Abstract—In this paper, an entrepreneurial 
model with time delay is constructed by using the 
infectious disease model, and the influence of 
time delay is analyzed by the simulation, and the 
critical value of time delay is given here. This 
paper gives a corresponding explanation to the 
entrepreneurial model, which is very valuable to 
improve the success rate of entrepreneurship. 
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I.  INTRODUCTION 

At present, it is very difficult to start a business. 
How to solve this problem has become the focus of 
today's society. However, at present, the success rate 
of starting a business is still very low. This drives us to 
study the entrepreneurial model, which is of great 
significance. Although there are different ideas and 
methods to study entrepreneurship [1-2], they only 
analyze the existing data and do not form a 
mathematical model. Therefore, this paper establishes 
an entrepreneurial model with time delay according to 
the idea of infectious disease model [3-9]. And carries 
on the simulation analysis to the establishment model, 
the result has made the reasonable explanation to the 
entrepreneurial situation. 

II. CONSTRUCT THE SYSTEM MODEL 

First of all, entrepreneurial people are divided into 
three categories: non entrepreneur people )(tU , 

prepared entrepreneur people ( )T t  and successful 

people ( )S t . The model is described as 
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where  represents the knowledge universality degree 

of entrepreneurship; N represents the total 

entrepreneurial people; US

N
 is a standard conversion 

rate of non-entrepreneur people; present the existing 

venture capital ratio of people, where     ; 

represents the national support;  represents the 

investment strength; 1m    is the difference 

between venture capital maintenance of the required 
rate of venture capital and existing venture capital 
ratio; is time delay of the national support. 
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the proportion of ( )U t , ( )T t  and ( )S t . Then the system 
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III. ANALYSIS OF THE MODEL 

 

 Figure 1 currently the proportion of three sorts of 
entrepreneurial people 

  It can be seen from figure 1 that the current situation 
is in balance, and it is global asymptotically stable. The 
success rate keeps to zero without fluctuation. 

When 0 , 03.0  , 18125.0b  , 78.0  ,

01.0 , we can get threshold 195394737.00 R

with 
m

b
R 0

, the unsuccessful equilibrium point is 

obviously exist (see figure 2). 
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Figure 2 the proportion of three sorts of entrepreneurial 
people 

As we can see in the figure 2, for the now situation, 
the positive equilibrium point is not exist, that is to say, 
it is little possible to keep the proportion of 
entrepreneurial success invariant and only exist 
unsuccessful equilibrium point. And unsuccessful 
equilibrium point is unstable with fluctuation as 

100125.1  b . Therefore, this fits the 

condition that the entrepreneurial success rate is very 
low and extremely unstable in recent years. 

From figures 1-2, we can see that when 0  , the 

national support could produce a larger differences on 
the proportion of the successful entrepreneurs. The 
current national support is continuously strengthening, 
and the success rate of entrepreneurship is also not 
zero. The system (2) also has no cycle phenomenon 

when 0  . With the augmentation of the support, the 

success rate of entrepreneurship also will continue to 
rise. So the policy support without time delay does not 
conform to the present situation. 

So the policy support with time delay in some cases 
conforms to the present situation. We take 18125.0b

， 02.0 ， 78.0 ， 01.0 . Through calculation 

we can obtain that there only exists the unsuccessful 

equilibrium point and time delay 979544233.10 
 . 

When
 0 , the unsuccessful equilibrium point is 

stable, while it is unstable when
 0 . 

 

Figure 3 each component and variation of the 

unsuccessful equilibrium point when 0   

 
Figure 4 the three-dimensional surface diagram on 
three sorts of College Students' proportional when

01    

 

 
Figure 5 the three-dimensional surface diagram on 
three sorts of College Students' proportional when

02    

It can be seen form the above figures 3-5 that when 

the time delay 0  of the national support, the 

unsuccessful equilibrium point is unstable with 
fluctuation, and produce the periodic solution. However, 

when 0  , there is no cycle phenomenon, which 

reflects that the successful proportion in the current 
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actual situation fluctuate near zero with cycle. So the 
success rate of entrepreneurship always fluctuates up 
and down near zero, which is very accord with the 
actual situation. 

CONCLUSION 

In this paper, by using the infectious disease model, 
the entrepreneurial people can be divided into three 
independent compartments including the non-
entrepreneur people, the preparatory entrepreneurs 
and the successful entrepreneurs. In addition, we 
established the system model. The national policy 
support is usually has a time delay. Through 
calculation, we can obtain the time delay

979544233.10 
 ; when

 0 , the unsuccessful 

equilibrium point is stable; when
 0 . In order to 

improve the success rate of entrepreneurship, some 
measures should be taken such as increasing the 
national support, extending the time of support funds 
appropriately, applying for the results to dole out 
money, which is very effective to improve the success 
rate of entrepreneurship. 

REFERENCES 

[1] J. Collins, “Cultural diversity and entrepreneurship: 
policy responses to immigrant entrepreneurs in 
Australia,” Entrepreneurship & areal Development, 
vol. 15, no. 2, pp. 137-149 , 2003. 

[2] S. Rahman, M. Ruhizan, and Yasin, “Nor Aishah 
Buang Using Problem-focused Approach to Nurture 

Creativity and Entrepreneurship among Students,” 
Procedia-Social and Behavioral Sciences, vol. 191, pp. 
2782-2786, 2015. 

[3] I. Siettos, and L. Russo, “Mathematical modeling of 
infectious disease dynamics,” Virulence, vol. 4, no. 
4, pp. 295-306, 2013. 

[4] N. Shang, H. Wang, F. Liao and Z. Hu, “Bifurcation 
Analysis of an SIR Epidemic Model with Saturated 
Incidence Rate and Saturated Treatment 
Function,” Journal of Kunming University of 
Science and Technology (Natural Science Edition), 
vol. 40, no. 3, pp. 139-148, 2015. 

[5] J. Yang, and P. Yan. “Analysis of a Delayed SEIR 
Epidemic Model with Saturation Incidence,” Acta 
Scientiarum Naturalium Universitatis Sunyatseni, 
vol. 54, no. 3, pp. 51-55, 2015. 

[6] Y. Enatsu, Y. Nakata, and Y. Muroya, “Global 
stability of sirs epidemic models with a class of 
nonlinear incidence rates and distributed delays,” 
Acta Mathematica Scientia, vol. 32, no. 3, pp. 851-
865, 2012. 

[7] X. Liu, and S. Peter, “Application of control 
strategies to a seasonal model of chikungunya 
disease,” Applied Mathematical Modelling, vol. 39, 
no. 12, pp. 3194-3220, 2015. 

[8] J. R. Artalejo, and M. J. Lopez-Herrero, “Stochastic 
epidemic models:New behavioral indicators of the 
disease spreading,” Applied Mathematical Modelling, 
vol. 38, no. (17-18), pp. 4371-4387, 2014. 

 

http://www.jmest.org/

