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Abstract: About the decision making of college, we adopt fuzzy clustering analysis to construct a model in this

study. According to what they like, major, rejomn, marks and so on, they choose a number of colleges. Using

model and conditions, we make cluster analysis. For the universities and professionals that we haven’t chosen,
we calculate inclusion degree, so as to determine which category they belong to.
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INTRODUCTION

With the improvement of the education system, the
number of the university entrance exam also 1s increasing.
From the national statistical data, we can find a mteresting
phenomenon that “famous universities do not have
enough to eat, the local colleges and universities do not
have enough to eat”™ On the other hand, there 1s a large
gap between east universities and west umversities. The
reason of appearing this kind of circumstance is that
students cannot fully understand the university and
choose umversity only with the score as reference
(Zhang, 2007). Therefore for university rankings analysis
with the light of important significance (Liu, 2004).

Clustering analysis is one of the multivariate analysis
and 1t 1s an wmportant branch m the unsupervised models.
According to some standards, it divides no classes
marked samples into several subset. Tt makes similar
samples to a class as much as possible and vice versa. As
a kind of unsupervised classification method, clustering
analysis has been widely used in pattern recognition, data
mining, computer vision, fuzzy logic control and so on. In
the most of the real problems, the classifications often
have ambiguity and there 1s no clear boundary between
them. In the cluster analysis, it 13 more reasonable to
introduce fuzzy technology (Mitra et al., 2002), so that is
fuzzy clustering analysis method.

In this study, we use the fuzzy clustering analysis
method on the choice of college clustering analysis.
(Chen et al., 1996). According to the comprehensive
evaluation indexes, we divide some of the universities mto
three categories: Which can be chosen and given up. By
calculating inclusion degree, we can further define the
students how to choose other universities (Gao, 2004).

SELECTION MODEL ESTABLISHED

The advantage of this selection model is that the
users themselves select oneself relative aspects from
numerous evaluation standards and generate evaluation
criteria. The selection model starts to cluster analysis as
select standards of the user and recommend to the user of
the results of cluster analysis. The whole process 1s
shown as shown in Fig. 2.

The key of this selection model lies in the cluster
analysis. Clustering analysis mass data generally need
four steps, as Fig. 1 shows.

Step 1: Data standardization:

s Establish data matrix: A domain is the object
of classification for U= {x,, x,..., x,} and each
object has M index to express its Properties,
namely: x, = X3, X, Xt (1=1, 2., n), So,
we get the original data matrix:

- Pretreatment

1

Fuzzy gimilar matrices F inspection -
Result
Fuzzy equivalence » Value classification -

Fig. 1: Fuzzy cluster analysis
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Fig. 2: Select model process
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Data standardization: In the actual problem,
different data generally have a different
dimension. In order to compare different
dimension, we usually need to make the data
transform appropriately. Even so, the data we get
may not be i [0, 1]. The methods of data
standardization usually have several ways, such
as, standard deviation transform, translation
transform and logarithmic transformation. In this
study, we adopt logarithmic transformation

Establish fuzzy similar matrices: Establishing
similar matrix method, mainly concentrated in the
sinilarity coefficient method, distance method
and subjective comments method. This study
adopts Maximum and minimum method, get fuzzy
similar matrices

Adopt the clustering method based on boolean
matrix method. The specific procedure is as
follows: first of all, Calculate fuzzy similar matrix
of A- cutting matrix and We write it for R,. The

second step, If R, is the equivalent, we can get 1J
in the A- level of classification. Otherwise, in a
certain arrangement, it has the form of special son
matrix. At this time, we only need to Put O rewrite
of 1 at the son of special matrix until it cannot
produce the above form of child matrix. And we
get R*, for equivalent matrix. So according to R
we can get x level classification

CALCULATE INCLUSION DEGREE

We mark college choice system for B getting by fuzzy
cluster analysis. So for a given new university x, we can
get its equivalent class:

[x]s = {xeUlf(x), aeA}

When the objects given are plentiful, [x]y # 0,
¥D(i<j<k), we can calculate a Inclusion Degree.
According to the meximum subjection principle,
D = max {d|d = D(D/[x]5)}, When D reaches maximum, xi
belong to D, class (Fisher, 1987).

In the college choice system, according to the
awareness of the umversity, professional, students'
interest and so on We will divide them into three
D, is
category that we may consider and D, 1s category that we
should give up. So, to a new object x, D(D/[x]s), (1=1, 2,
3), x belongs to a classification as follows:

categories: D, is category that we can choose,

D, D=D(D/x])
xe1D, D=D(D,/[x])
D; D=D(D;/[x],)

If D = D(D/[x]z), then x belongs to D, that 1s, namely
you don’t consider x; Tf D = D(D,/[x]z), then x belongs to
D,, that 1s, you may consider x; If D = D(D/[x]g), then x
belongs to D, that is, you can choose x.

REASON FOR CLASSIFICATION

Theorem: If 4, >4, then [U/Rs,|>[U/Rs,| among them Uis a
limited domam and R is a similar relation of any two
classification in U.

From the theorem can be seen: U/RA is increased
along with A increases. That is if A is bigger, the object
categories are more. When A = 0, all the objects are only
one category and when A = 1, each object is one actegory.
AE(A,, Ay], all the objects can be divided mto k categories,
among them:

A, = max {2€[0, 1]jg(A) = k-13 (1 <k<n)
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Ay =max{Ae[0, 1]jg(d) =k}

Whenk =nandk =1, all the objects can be divided
into n categories and one category; if A, and A, are not
sure, the objects cannot be divided into k categories.

CASE STUDY

Problem: Gang Li, domestic poverty, but also wants to
choose to their future development better city, so he
selected from all the choice inside evaluation items W
(teaching evaluation, school employment rate, the urban
development, the admission status). According to the
user's chosen standard, extraction of all schools list of
data related information, preprocessing. In order to
explain, we choose 8 selected item 1s presented. Formulas
of 1, get fuzzy similar matrices as the following matrix
shown:

1 018 029 035 058 0.56 08 045]
018 1 039 054 068 064 069 025
029 03% 1 091 075 085 05 039
035 054 091 1 0.8 064 052 071
058 0868 075 08 1 0985 024 019
056 064 085 064 095 1 049 058
0.8 069 05 052 024 049 1 0.69
045 025 039 071 019 038 069 1

Using least-square method for R closure as equations
T(R) shown:
1 05 048 061 051 07 048 0.25]
0.5 1 048 05 054 065 056 045
048 048 1 0.7 06 05 054 0.62
061 05 07 1 085 081 056 051
051 09 06 085 1 07 062 05
07 065 05 061 07 1 0.5 062
048 0.56 0.54 056 062 05 1 0.7
1025 045 062 051 05 062 07 1

T(R) =

When A> = 0.9, Divided into eight groups: {A}, In
this study, we make decision analysis by the fuzzy
clustering and inclusion degree. And cite choice example
to prove our idea. Through the calculation of inclusion
degree, we determine the classification of new object.
Through this method, the fuzzy clustering and Inclusion
Degree can be widely used in many fields (Hu and Feng,
2009):

e When 4> =09, Divided into 8 groups: {A}, {B}, {C},
D}, {E}, {F} {G, (H}

e When 0.9>1> = 0.7, Divided mto 6 groups: {A, F},
{C, D, E}, B}, {F}, (G}, {H}

Table 1: Data statistics

Teaching Employment
College evaluation (0.3) (0.3) City dev (0.2)  Admit (0.2)
A 0.2 0.3 0.1 0.1
B 0.3 0.3 0.1 0.2
C 0.3 0.2 0.1 0.2
D 0.1 0.2 0.2 0.1
E 0.2 0.1 0.2 0.1
F 0.3 0.3 0.1 0.2
G 0.2 0.1 0.1 0.1

*  When0.7>A> = 0.5, Divided into two groups: {A, B,
D}, {C,E,D,F, H}

s When 0.5>4>0.25, Divided into one groups: {A, B, C,
D,E F, G, H}

If the evaluation of A is in (0.5, 0.7]. We put it into
two categories: one category is Dy = {A, B, D} which we
can’t consider. The other category 15 D, = {A, B, D}
which we should choose.

The attribute value 15 divided mto the following
several equivalent mterval (Table 1):

al: [15, 18)—1, [15, 22)—2, [23, 37)—3
a2 [1,1.5)—1,[1.5,2)—2
a3: [0.0,0.5)—~1, [0.5,1)—~2
Given the new object x7 = (27, 0.6, 0.8), the discrete

variable x7 = (3, 2, 2). [x7] A = {x3, x4}.
We get:

DO, fx,1,)= 2 =1

So, this is the first kind of circumstance: x, belong to D,
that 18, uiversity x, can be chosen. Then we can get:

DD, /[, 1) = 5 =0

So, this 1s the second kind of circumstance: x; belong to
D,. This result is consistent with argument. And Tt is also
consistent with the reality (Yue and Yan et al., 2010).

CONCLUSION

In this study, we make decision analysis by the fuzzy
clustering and Inclusion Degree. And cite choice example
to prove our idea. Through the calculation of inclusion
degree, we determine the classification of new object.
Through this method, the fuzzy clustering and Inclusion
Degree can be widely used in many fields.
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