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Abstract. we classify them into 3 big classes according to the economic development 
area labeled 1 to 3 by using the fuzzy clustering method. Then we give the regional 
factor a weight so that the colleges in less developed area can receive more money. 

Introduction  We find that the top colleges are mainly located in the highly 
developed area. Therefore, social fairness factor is used to improve our model. We 
classify the United States into three areas according to the economic development by 
using the fuzzy clustering method[1]. Then we give the regional factor a weight so that 
the colleges in less developed area can receive more money. 

 

  

Background and significance 
   Considering there are too many colleges in the United States,if we create a 
standard in a same method,it will lack of fairness.What’s more, Analytic hierarchy 
process is not good at dealing with large amount of data,so we decide to improve our 
model by classifying the colleges from region to region. 
   The boundaries 
between things, some are exact, some are fuzzy[2].Fuzzy clustering method is a 
mathematical method which involves the fuzzy boundaries between two things 
according to the certain requirements when classifying things. 
   Putting the Level of economic development as the most important factors,we 
decide to use Fuzzy clustering method to classify all the states into 3 groups.The 
states in different groups have different economic level.When distributing the 
money,we need to concern about the fairness factor,so the colleges which belong to 
different groups will get different amount of money,which means the college in a 
poorer area will get more money. 
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Description of Model 
 The first step:On the basis real GDP per capital and gross  product of 52 

different states，we assume that the domain of discourse U={x1,x2,...,x29} are the 
objects to be classified,and every object involves two indexes: 

                  Xi={xi1,xi2} (i=1,2...29). 
   Then we can get a original matrix X=(xij)29×2,since these two indexes have the 
same  dimension,we can save the step of normalization.[3]  
 The second step：Use distance method to establish fuzzy similar matrix. 
  To confirm the similar degree of xi and xj,We use the main method Euclidean 
distance: 
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Then we get the similar matrix: 

1 ( , )ij i jr cd x x= −  
Where c is a appropriate parameter which makes: 

0 1ijr≤ ≤  
Here we define c=0.015. 
 The third step:cluster 
   Use the fuzzy similar matrix from the second step,then we use the collecting data 
about the economic development about the states,we can get a dynamic clustering 
figure. 
 
 
 
 
 
 

Model Solving 

   By using this method,we can divide 52 states into 3 groups,the result is shown in 
the following table. 
   We carry on the sorting of the states according to the state's total GDP . We divide 
the top 17 states, the middle and the last 17 states into three groups, numbered 1, 2, 3.  
The result is shown in the following form. 
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Form 1  States Divided by the Economic Factor 
States         Category States         Category States         Category 
C a l i f o r n i a       1 
N e w  Yo r k       1      
Te xa s             1     
F l o r i d a         1       
I l l i n o i s         1       
P e n n s y l v a n i a    1 
N e w - J e r s e y     1 
O h i o           1 
M i c h i g a n       1 
M a s s a c h u s e t t s   1 
G e o r g i a        1 
V i r g i n i a        1 
N o r t h - C a r o l i n a  1 
W a s h i n g t o n    1 
M a r y l a n d      1 
I n d i a n a        1 
M i n n e s o t a      1 

 

M i s s o u r i         2      
W i s c o n s i n        2 
Te n n e s s e e        2 
C o l o r a d o         2 
C o n n e c t i c u t       2 
A r i z o n a          2 
L o u i s i a n a        2 
A l a b a m a         2 
S o u t h - C a r o l i n a    2 
K e n t u c k y        2 
O r e g o n          2 
O k l a h o m a        2 
I o w a            2 
K a n s a s          2 
N e v a d a          2 
M i s s i s s i p p i       2 
A r k a n s a s         2 
 

U t a h             3 
N e b r a s k a         3 
N e w - M e x i c o       3 
N e w - H a m p s h i r e    3 
W e s t - V i r g i n i a    3 
H a w a i i    3 
M a i n e    3 
I d a h o    3 
R h o d e - I s l a n d     3 
D e l a w a r e        3 
District-of-Columbia   3 
M o n t a n a         3 
A l a s k a          3 
S o u t h - D a k o t a     3 
Ve r m o n t         3 
N o r t h - D a k o t a     3 
Wy o m i n g         3 

   We label it on the following picture,the color red means the most developed 
area,the green ones represent the relatively developed area,the blue ones represent the 
less developed area. 

 
 
        

         

 
Picture 1 States division according to the economic development 
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Analysis the result from the table,we can know that: 
(1)The most developed areas are mainly located in the eastern coast of America.We 
label area ‘1’. 
(2)Relatively developed areas are mainly located in the middle of America.we label 
area ‘2’. 
(3)The less developed areas are mainly located in the northwest of America.We label 
area ‘3’. 

Considering the fairness factor,we put these colleges into these 3 groups,and we 
sort the colleges according to the comprehensive index that we get above.Then we 
distribute money to these three groups differently,we will give the area labeled ‘3’ the 
most amount of money,then the label ‘2’,the label ‘1’. 

 

Summary 

By using Fuzzy Clustering Method to City divided ,we can evaluate school and have a 
certain significance to the investment for school[4].Our model can be practically used 
in different fields to evaluate things from various aspects.And The influence of The 
location of the school on the school evaluation and investment is significant. 

References 

[1] Lv Yongxia yong-cheng, NieLi. Fuzzy cluster analysis of the urban economy 
development of Yangtze river delta [J]. Journal of guangxi academy of sciences, 2006, 
22 (3) : 167-170. 
[2] Xinbo Gao, Fuzzy cluster analysis and its application [M]. Cambridge university 
press, 2004. 
[3]Chengping Liu,Mathematical modeling method,Beijing,Higher Education 
Press,2002. 
[4]Wang Hongke Yuan Yuxing. Research on China's biggest cities divided level, based 
on the city line Q type cluster and principal component analysis [J]. Journal of 
chongqing institute of technology (social science edition), 2013 (1) : 71-73. 
 

 
 

Advances in Engineering Research, volume 138

364




