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Abstract: This paper presents the complex networks chaos model on real estate investment systems and brings attention 
to Chaos synchronization between real estate investment drive system and economic increase response system. The suffi-
cient conditions for achieving the synchronization of two systems are derived based on Lyapunov stability theory. If theo-
ry’s condition is met, the risk of investment is low, or it is high relative, when the real estate investment appears chaos 
phenomena. The result can be realized by Matlab. 
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1. INTRODUCTION 

Chaos theory is a break through changing the way of 
thinking in the fields of classical economics, since it is ap-
plied to the fields of economic in the 1980s. It can announce 
the ordered and regular structure at the back of economic 
phenomena, which seems random. And the chaos theory can 
broaden the horizon of people’s study of economic prob-
lems, so it drew great attention of scholars. If the economic 
systems have chaos traits, then it can fluctuate in a wider 
band. On the one hand, the research workers applied chaos 
theory to analyze the experimental data, which aimed to il-
lustrate the regularity of economic problems [1, 2]. On the 
other hand, they applied the theory of chaos to study the 
economic growth and period and made a new interpretation 
of classical economic theory of growth and period [3-6].  

Real estate is an industry of high risk, high investment 
and high return. It gives great return to investments, draws 
great risks and perhaps suffers a great loss. Because the real 
estate commodities are affected by natural, society, and eco-
nomic administration and psychology, so the investment 
faces great uncertainties. The real estate development needs 
longer period. Additionally, if the land resource is limited, 
the real estate applies take on hypoelasticity, whereas if the 
market demand is great, the real estate demands take on hy-
perelasticity  [7].  

Appraise, analyze, evaluate and manage the risk of build-
ing works include in the theory from parametric estimation 
to subjective judgment. But the real estate has a certain 
found period, which is the time-lag effect where the front 
certainties can affect the back investment. This paper pro-
vides the complex networks chaos model on real estate  
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investment systems and brings attention to Chaos synchroni-
zation between real estate investment drive system and eco-
nomic increase response system. The sufficient conditions 
for achieving the synchronization of two systems are derived 
based on Lyapunov stability theory. 

2. RESULTS 

Suppose it has  N developers of the real estate in the 
markets, 
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Or else, it’s equivalent form is:  

 
   
!y(t) = !Cy(t)+ Af ( y(t))+ Bf ( y(t !" ))+ J  (2)  

Where 
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, 1 2[ , ,..., ]TNJ j j j= is output, and C  is positive 

diagonal matrix. 
It has been established that [8], systems (2) can translate 

the equilibrium point to origin of coordinates, so we can 
found following 

complex networks chaos model:  
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Where  N is the amount of development or, 

  
x
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ment at the time of 
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the  i  th investor. (3) is equivalent to (4). 
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 then the systems (4) is global asymp-

totical stable. 

Proof: found up Lyapunov function 
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Derivation to (4) along the rail line systems:  
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From hypothesis 1, we get the following inequality easi-
ly:  
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 So,
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Theorem 2: if it meets with the inequality,

  
N (!

1
+!

2
+ 2) " 2c

i
, then the driving system (3) is chaos 

synchronization to the response system (6). 
Proof: definite the systems errors as:  
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For the same reason,  
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(3) is chaos synchronization to the response system (6). 

CONCLUSION 

If the theory’s condition is met, the risk of investment is 
low, or it is high relative when the real estate investment 
appears as chaos phenomena. And it provides the basis for 
the real estate investment, whereas how to erase and control 
the chaos phenomena by establishing a policy are hot topics 
for further research. 
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