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ABSTRACT 

 
On the basis of documents analysis, this article constructed the sustainable development evaluation model 
of real estate market from four aspects, including the harmonious development with local economy, 
reasonable prices, structural balance and financial coordination. Then we empirical studied the healthy 
development of Nanchang real estate market based on fuzzy pattern recognition model. The results showed 
the Nanchang real estate market is healthy from 2008 to 2010. Finally, This article  presented some policy 
recommendations to promote sustainable and healthy development of the Jiangxi Province’s real estate 
market  
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1. INTRODUCTION  
 
      The real estate  is   both the basic  social   issues  
and the key areas of macroeconomic regulation and 
control,  healthy  and   sustainable   development of 
the real estate is   not only  the   important  material  
guarantee of  constructing  the  harmonious  society 
but   also directly related  to the development of the 
national economy.  However  real estate  market  in 
china exists  many  problems. for example,  the real 
estate market is overheating,   the   development  is  
not balanced,    the price rises   very    rapid ,      the 
innovation of science and technology is    very  low 
zoology environment is destroyed  serious, resource 
consumed  intensity.  This is    not  conducive to the 
sustainable develop of real  estate  industry. On  the 
other   hand,    the   central   government   approved 
"Poyang Lake Ecological  Economic Zone Planning 
"On  2010 ,  this  is   the   first    national   strategies 
development planning,  is  a   great   milepost of the  
Jiangxi   development   history. And Nanchang  has 
also  been  listed  as demonstration   area of China's 
first batch of low carbon city . 
       From   the sustainable and healthy 

development  
perspective of the real estate,    literature review can  
be summarized as follows: First,  from  relationship 
between the real estate market and  the  harmonious  
development  of   local  economy,   foreign research  

can   be  divided  into  linear  model   and  
nonlinear 

model by the econometric model. Second, from the  
housing supply and demand balance and structural  
balance,  on  one  hand,  studied  the    relationship  
between contradiction  of  supply and demand and  
the prices from the total supply and demand on the  
other hand,    from the point of supply and demand  
structure,   studied  purchase and  transfer behavior  
By  established   the   branch level   housing model.  
Third,  from the  rationality of  house  price   study 
angles is more,   such as income,  population, CPI,  
interest angle,   More research is from the angle of  
the wealth  effect   based on   "  permanent income  
hypothesis "and   "life cycle hypothesis " economic  
theory. Fourth,   the coordination research about the  
relationship  between  the  real  estate  market   and  
finance market development is relatively rich, it not  
only  relates  to the  interest  rate,  monetary policy,  
such as Murphy ( 1997 ),  but also  studied   by the  
introduction  of   behavioral   economics   from the 
Expected and   speculative perspectives.   a     large  
number of  domestic research about  the  real estate 
market   and   the   real      estate industry pay more 
attention to the supply and demand in the real estate    
Markets,  the development  and  investment  in real  
estate, the  development  and   management  in real 
estate. The sustainable development   study    about  
the real estate  is few recognized. More 

importantly,  
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the domestic researches are mostly discussed  from 
the qualitative point. 
       This paper innovatively put forward  a standard 
index system   about    evaluating healthy develope 
degree of the real estate     market   from the overall  
Situation   of  the sustainable and healthy  develope 
and by   setting a    fuzzy pattern recognition model,  
quantitative  studied  the   real estate market healthy  
level,  it  have  an  important  reference value to the  
real estate market participants and policy makers. 
  

2.  THE CONSTRUCTION  OF  THE  REAL 
ESTATE MARKET DEVELOPMENT 
INDEX SYSTEM  

Sustained and healthy development of real estate 
industry refers to the development of the real estate 
industry to meet the modern generation’s 
production needs without jeopardizing future 
generations demand for land and housing to 
produce and live. Real estate market development 
experiences and lessons around the world tell us 
that whether a region’s real estate market is 
sustainable and healthy, first of all, the most 
important thing is to be coordinated with the 
regional economic development; secondly, whether 
the real estate market could continue should see 
whether the region's real estate prices affordable for 
residents. It’s unsustainable if the property price is 
beyond the residents’ affordability. Finally, it is 
attention to avoid excessive financial support to 
produce overheating in the property market, and a 
good real estate market should be good for the 
region financial development. To this end, this 
article to establish a health assessment index system 
of Jiangxi real estate market from four aspects. 

The indicators of the real estate market 
cooperated develop with local economy. In order to 
find out whether the housing industry development 
in Jiangxi Province is cooperated develop with 
local economy. This article selects both the quantity 
and quality metrics. The quantitative indicator 
reflects the number of real estate itself and its share 
and level in the national economy and so on 
including the contribution rates, real estate 
investment growth rate /GDP growth rate and so 
on. The qualitative indicator is the description of 
the actual leading effect to the related industry and 
the indicator that whether its development is 
coordinated  with  national   economic 
development. 
     The indicators of Balance of supply and demand  
and structure  balance   in   the  housing  market  an  
effective   supply and   demand   indicators   in   the  
housing market should include the balance between  
total supply and demand and structural balance two 

categories. Among them,the total balance indicators 
including supply   and   demand  ratio,   commercial 
housing vacancy rate. Structural balance is the   low 
cost Housing Area residential area/residential  Area 
And  the  ratio  of  various  types  of housing supply 
area. 
   The indicators of rationality of real estate price. 

In  
general,   the  reasonable price  should   meet   three 
aspects:   (1)  commercial housing   must reflect  its  
value as the price   determined   by   the   value  and  
reflect the value. (2) The price of commercial estate 
should be   adapted   to the level of  consumption of  
social development. (3)The commercial house price 
changes with supply and   demand, that is, market 

is 
efficient. For these   reasons, this article chooses the 
price-to-income  ratio,   rent-to-sell ratio, real estate 
price growth  rate/ the  real  GDP   growth  as     the 
representative indicators.   The indicators of the real 
estate market   cooperated    with   financial  market  
develop. The   characteristics and the important role  
of the real   estate   must   be linked closely with the  
financial sector. Complement  of estate and  finance  
are  important   pillars   of   modern  economy. This  
article  chooses the   total of   real estate  loans/total  
loans by   financial  institutions,   the size of its own 
funds/the size of   bank credit in real estate   as   the 
 representative indicators. 

 
Chart1: The Real Estate Market Development Index 

System 

 Index 

Coordinated with 
local economy 

Housing industry’s contribution rate 

 
Real estate investment growth 

rate/GDP growth rate 
Price 

reasonableness 
Premium growth rate/ GDP growth 

rate 

 
Real estate price’s growth rate/ GDP 

growth rate 
 Price-to-income ratio 
 Rent-to-sell ratio 

Structure balance Supply and demand ratio 
 Housing vacancy rate 

 
Low-cost housing area residential 

area/residential area 
Coordinated with 

finance 
Total of real estate loans/total loans 

by financial institutions 

 
Size of its own funds/ size of bank 

credit  

3.    THE BASIC PRINCIPLE  
 

      Fuzzy Pattern Recognition model can reflect the  
changing  process   of    the  real estate market . The 
specific thought as follows:    First of all, to sum up 
all the indicators of healthy development of the real 
estate market then formed a index system, and draw 
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a feasible indicator standard;   Then to compare  the 
studying on indicators with the  standardized  index 
system;   At last,   according   to    the 

subordination 
principle,    studying the distribution probability   of 
the actual level of real estate market  in the standard  
system. 

3.1  Index Matrix 
      Set     N   objects  to be identified by the C-level,  
Each object has a M characteristics of the indicators,  
The actual measure index matrix can be concluded:  

( ) , 1, 2, , ; 1, 2, , .(1)i m j nijχ χ= = =L L

 

In the formula  (1),  ijχ
   means the actual value of  

index I to the object J  Similarly,  if N objects based  
on     M   index features are identified    by C   level 
standard value, the standard value matrix is: 

( ) , 1,2, , ; 1,2, , .(2)
ih

Y i m h cy= = =L L

 

In the formula (2), ih
y

 means the standard value of  
index I in H-level.   Usually,   standard   value of an  
indicator is arithmetic progression. 

3.2  Relative Membership Matrix 
      The electrode  is the key of collection device, as 
the experimental object is free white mice,requiring  
electrodes to be light, strong, convenient for placing 
so as to make the experimental acquisition of   EEG  
signals with good signal to noise ratio  and  

stability. 
The   electrode   is   mainly composed of three 

parts:  
micro  thruster,   microelectrode   and    micro 

drive.  
Micro thruster's overall structure is  mainly  divided 
 into three parts: the main body,   drive,  

connecting. 
The main part is mainly composed of  1mL   plastic  
syringe plastic pipe, drive part is   mainly 

composed 
of screw and the matched nut,    the connection part  
connects  the  driving  part   with microelectrodes to  
drive the   microelectrode  to  move  up   and  

down.  
Generally speaking,   the indicators  dimensions are  
different, so it  is    necessary to   take   process   for  
Normalization   in   recognition   of N 

objects.When  
processing   dimensionless   to   the     measurement  
matrix X, the following principles shall be observed:  
the   indicator of   the larger number and the  higher  
the level is adopt formula (3), the indicator    of  the 
smaller the number and the higher the level is adopt 
formula (4); Then the relative membership matrix R  

of the actual measurement  matrix X be figured out . 

( ) ,0 1, 1,2, , ; 1,2, , .(3)
ij ij

R i m j nγ γ= ≤ ≤ = =L L

 

1,

1
,

1
0, 1

y ijic

yij i
y yij ijij icy yic i

yij i

χ

χ
γ χ

χ

≤


−= ≤ ≤ −
 ≤
         （4） 

1,

1
, 1

1
0, 1

yij ic

yij i
y yij ijic iy yic i

y iji

χ

χ
γ χ

χ

≤


−= ≤ ≤ −
 ≤
            （5） 

In the formula (4) and (5), 1
yi ，

yic mean  the first  
and C-level standard values of index I.similarly, the  
standard   relative   membership   matrix   .S can  be 
determined by formula (6) and (7). 

( ) ,0 1, 1,2, , ; 1,2, , .(6)
ih ih

S i m h cS S= ≤ ≤ = =L L

 

1,

1,
1
0, 1

y yih ic
y yih i y y ySih ic ih icy yic i

y yih i

 ≤


−= ≤ ≤ −
 =            （7） 

1,

1, 1
1
0, 1

y yih ic
y yih i y y ySih ic ih iy yic i

y yih i

 ≤


−= ≤ ≤ −
 ≤             （8） 

In the formula (7) and (8), 1iy ihy ， icy represent  

the first, H-level and C-level’s standard values of  
index I. 

3.3  Exceeding Weight Matrix 
     In   fuzzy set    theory, membership is defined as  
Weight.  To normalize the matrix R by columns 

and  

to make 

1

1

ij
w m

ij
i

γ

γ
=

∑

= to get the matrix W1 which is 
 called the exceeding weight matrix and it satisfied  

 
1

1

, 1,2, , ; 1,2, ,
m

i

i m j nw
=

= =∑ L L

 
Then   to   amend  the weight by putting into expert  
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weight:
( )2 1 2

, , , 1, 2, , .
i

i mw χ χ χ= =L L

. 
Finally, the weight is 

( )1 2 1 2

1

, , .(9)ij

m i

ij
i

W w w
γ

χ χ χ
γ

=

= × =
∑

L

 

3.4  Fuzzy Pattern Recognition Matrix 
        To recognize n objects by the C-level standard  
value   based on   m   index  features, then the fuzzy  
pattern recognition matrix is 

   
( ) , 1, 2, , ; 1,2, , .(10)

hj
U h c j nU= = =L L

 

In    formula    (10), hiu    is the  object   J's  relative 
membership degree   under the standard value of H-
level indicator, satisfied。 

1

1, 1.(11)0
c

hi hj
h

u u
=

≤ =∑≤
 

3.5  Theoretical Model 
         According to the determined study: 

, , , , 1,2, , ; 1,2, , ; 1,2, ,
ih ij hjij

i m j n h cs w uγ = = =L L L

 
the   object    J's   best    relative membership degree  
under the standard value of H-level indicator can be  
figured out through formula (12). 

( )
( )

2

1

1

1

1

hj
p

c

k

pm

ij ihij
i

pm

ij ihij
i

u

w s

w s

γ

γ
=

=

=

=

 −∑ 
∑ 
 −∑
                

 
                                                                          (12) 
in formula (12), P refers to distance parameter. And  
Formula     (12)   is   the model of    Fuzzy    Pattern  
Recognition     theory.    At this   point, 

( )hj
U u=

is  
called  the optimal fuzzy pattern recognition matrix. 
3.6  The Application   Principle   of   the   Theory 
       Model  
      To identify formula (12), the value of K's range  
is   kinetic and    should   make   the    decision after  
comparing the object    J's M   in  dexes in matrix R  
with matrix R.    Suppose    the    value   of  relative  
membership    degree   of object   J's    M indexes is 

( ), .(13)
1 2, , ,

T

j j j j mjγ γ γ γ γ= L

 
To compare   each   value   of   relative membership  

degree of   index  I ( )1,2, ,i m= L

 in matrix R  with  
each value of standard   relative membership degree  
Of  index I   in matrix  S  can  get the bottom 

degree  

mina and the top degree maxa 。 

( ) .(14)1 2, , ,
T

i i i ics s s s= L

  
At this point,   the   full form of  the model of fuzzy  
pattern recognition theory is:  

( )
( )

min max
2

min max

1,

11

1
0,

p

hj

h

m p

ij ihij
i
m p

ij ikij
i

h h

a a

w s
U

w s

a a

γ

γ

= =




 == 


 =
 ≤


 −∑ 
∑ 
 −∑
 

f

(15) 

If 
( )

1

max
hj hj

h c

u u
≤ ≤

=
    (   the   principle  of maximum  

membership degree),   then   recognize   the object J  

Into class ( )1L l c≤ ≤
. 

 
4.    DEMONSTRATION ANALYSIS 
 

4.1  Building Evaluation Index System 
      Through   the    real    estate market analysis 

and  
generalization,   the health  of the real estate market  
Development   is   divided   into   five levels: health,  
relatively health,   normal,   ill health and extremely  
unhealthy   situation.  And   assign  the   value of all  
indexes and the weight through expert investigation,  
expert grading method. Like chart 2. 
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Chart 2  The Indicators Of Real Estate Health 
Development 

 

■   EXPRESS HEALTH                     ▲  EXPRESS   RELATIVELY HEAL 
● EXPRESS      NORMAL                   ★ EXPRESS    ILL  HEALTH           
◆EXPRESS EXTREMELY UNHEALTHY▼EXPRESS EXPERT WEIGHTS 

4.2  Data Collection and Model Processing 
       The data   in this   article is  collected through a  
variety  of   ways   includes    collecting    statistical 
yearbooks of Jiangxi Province, statistical yearbooks  
of the city,  visiting   the   relevant  departments and 
field trips and  so on to get 2008-2010 years' related  
Data  of  the   real estate   market and   combined  it 
with      established   index   system to deal with the 
 health of  real estate during 2008-2010 years by the 
method of   fuzzy pattern recognition model. 

 

 
     

 
 
 
 
 

Chart 3. The Related Data Of Indicators In 2008-2010 

      
 NOTE:THE FIRST ROW OF DATA EXPRESS  THE RESULTS IN 2008; 
THE SECOND ROW OF DATA EXPRESS  THE RESULTS IN 2009; 
THE THIRD ROW OF DATA EXPRESS  THE RESULTS IN 2010; 
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       The  following  is to analyze the related data of 
indicators of the   health of  the real estate market in 
Jiangxi province.  Standard   index  matrix Y can be 
concluded   from  chart  5, and  actual measurement 
matrix X can be  concluded from chart4. According  
to   formula  (4)  and  (5),  matrix  X  can  turn  into 
relative membership  matrix R, and then Y and turn 
into S according to  formula  (7)  and (8). At last, to  
normalize the matrix  R by columns and  amend the 
weight to figure out matrix W. 

0 0.075 0.235 0.26 0.511 0.12 0.033 0.033 0 0.65

0 0 0 0 0.28 0.135 0.167 0 0 0

0 0.635 0.455 0.168 0.3889 0.125 0 0.222 0 0

0 0 0.65 0.592 0.233 0.3 0 0 0 0

0 0 0.7 0.084 0 0.055 0.033 0.444 0 0.69

0 0 0.55 0.128 0.136 0.11 0.167 0.444 0 0

T

R=

 
 
 
 
 
 


 




 
0 0 0 0 0 0 0 0 0 0

0.25 0.25 0.25 0.2 0.25 0.25 0.167 0.167 0.2 0.25

0.5 0.5 0.5 0.4 0.5 0.5 0.333 0.556 0.4 0.5

0.75 0.75 0.75 0.6 0.75 0.75 0.667 0.833 0.6 0.75

1 1 1 1 1 1 1 1 1 1

T

S=

 
 
 
 
 
 
    
0 0.0017 0.0053 0.0176 0.0461 0.0054 0.0022 0.0075 0 0.0293

0 0.0017 0.0053 0.0176 0.0461 0.0054 0.0022 0.0075 0 0.0293

0 0.0159 0.0114 0.0126 0.039 0.0063 0 0.0056 0 0

0 0 0.1831 0.5000 0.0263 0.0169 0 0 0 0

0 0 0.0174 0.0063 0 0.0027 0.0025 0

T

W=

.0111 0 0.0344

0 0 0.0179 0.0125 0.0179 0.0027 0.0163 0.0145 0 0

 
 
 
 
 
 
 
 
   

After calculating, for j=1, mina =1, maxa =3;  

j=2, mina =1, maxa =2; j=3, mina =1, maxa =3;  

j=4, mina =1, maxa =3; j=5, mina =1, maxa =3;  

j=6, mina =1, maxa =3.Order P=2,   then    plug  them  
into formula   (15)  to   calculate   each   five 

market  
Samples   by   euclidean  distance to get the optimal  

fuzzy pattern recognition matrix 
2010

5 6U × 。 
 

2010

5 6

0.0324 0.3006 0.0673 0.0979 0.0655 0.1613

0.1073 0.6994 0.3362 0.2413 0.1605 0.4909

0.8603 0 0.5965 0.6608 0.7740 0.3478

0 0 0 0 0 0

0 0 0 0 0 0

T

U ×
=

 
 
 
 
 
 
    

 
Similarly,   the   optimal   fuzzy  pattern recognition  
matrix in 2008, 2009 are follows: 
 

2008

5 6

0.0555 0.0522 0.1075 0.0807 0.0468 0.1356

0.1532 0.0807 0.3632 0.1861 0.0707 0.4585

0.5513 0.5920 0.5293 0.4605 0.2932 0.4059

0.2400 0.5446 0 0.2727 0.5892 0

0 0 0 0 0 0

T

U × =

 
 
 
 
 
 
    

2009

5 6

0.0753 0.0459 0.0173 0.0393 0.0747 0.0939

0.2285 0.0704 0.0579 0.0847 0.1630 0.4666

0.6962 0.1173 0.9248 0.4664 0.6244 0.4396

0 0.2038 0 0.4096 0.1379 0

0 0.5626 0 0 0 0

T

U × =

 
 
 
 
 
 
    

 
 
5.  CONCLUSION    
 

      To   analyze   matrix 
2008

5 6U × ,   
2009

5 6U ×   ,   
2010

5 6U ×   
according to the principle of maximum membership  
degree. In 2008, in five cities, only Xinyu was  in 

ill  
health situation,     although Nanchang, Jiujiang and  
Shangrao were  in normal situation,   the possibility  
of ill health  respectively accounted for 24%,   54%, 
27.27%;  Ganzhou had the highest healthy level   in 
five cities;   As a whole,    the real estate of  Jiangxi 
province  was  normal  and   the distribution chance 
was 45.85%. in  2009,  Jiujiang was in the ill health 
situation,   Nanchang and  Xinyu has   improved the  
healthy level of the real estate market .  It  is   worth  
mentioning that compared with in 2008 ,  the health 
distribution in  Jiujiang   had    significant    

because 
the  large fluctuation between  deep   pricing cut   in 
2008 caused by financial crisis and quick recovered 
in 2009  which led to the data of inputted the model 
occurred exception,   so   the   value   can   not     be  
judged. In 2010,   compared with 2008,  2009,  as  a   
whole, the healthy  level  had  improved  in  Jiangxi  
province ,  and   all  five cities  were precise as   the 
level of   health were above the normal level. 
         It can be drawn from three matrix comparison  
that the health of  the real estate   had  improved   in 
Jiangxi   Province   in  three years.   It    appropriate 
reflects the reaction of Jiangxi  real estate market to  
macro-market   in  recent  3  years.  Some problems 
in real estate market had appeared in 2008  because  
of financial crisis and  had  produced an amount  of  
bubbles. In 2009 and in 2010, the real estate market  
recovered quickly  and the healthy   level  improved  
because the   effect of policy.  In 2008-09  Ganzhou  
and   Shangrao  city   were  inconsistent   with other  
three cities in changing  directions  maybe   because 
of the heterogeneity of  the real estate region. 
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