2014 International Conference on Computer Science and Electronic Technology (ICCSET 2014)

Mathematical classification process modeling for massive data with
small differences

GOU Ge

Math and Finance Department of Sichuan university of Arts and Science, Dazhou Sichuan
635000

Keywords: data with small differences; mathematical classification; associated decision
tree;

Abstract. Mathematical classification methods of massive data with small differences are studied.
During mathematical classification process of data with small differences, assuming the amount of
data is too large, the correlation between the data would be reduced, which makes it difficult to
perform accurate mathematical classification. In order to avoid these shortcomings, mathematical
classification methods of massive data with small differences based on associated decision tree is
proposed. Associated decision-making calculation is performed for massive data with small
differences to obtain the correlation between all of the data. According to the data relevance,
associated decision tree is built to obtain the mathematical classification model for massive data
with small differences. Experimental results show that the proposed algorithm utilized for
mathematical classification of massive data with small differences, can effectively improve the
accuracy of the mathematical classification of the data, so as to meet customer requirements.

1 Introduction

With the rapid development of computer information processing technology, the utilization of
mathematical classification methods for data classification has become a major data management
method [1]. Mathematical classification method for data is the core of data management technology.
With this method, it is possible to perform mathematical classification for a large number of data
and provide the basis for data management [2]. The mathematical classification method for data
have important value in the field of data management, and attracts many experts’ attention [3].
Therefore, the mathematical classification method for data has become a hot issue being researched
in the field of data management. At current stage, major mathematical classification methods for
data include the mathematical classification method for data based on support vector machine
algorithm, the mathematical classification method for data based on K-means clustering algorithm
and the mathematical classification method for data based on information gain algorithm [4].
Among them, the most commonly used is the mathematical classification method for data based on
support vector machine algorithm. Since the application scope of mathematical classification is
more widely, it catch the attention of many scholars, there is much room for development and
application [5-6].

2 Principles of mathematical classification method for massive data with small differences

2.1 clustering process for associated data
The collection composed of massive data with small difference is set to be described by
V={v1,v2,---,vq}, wherein, v, is used to describe the /-th data in the collection, the attribute

corresponding to above data can be described by K ={k,k,,"--,k,}. Fuzzy clustering method is

utilized to classify all data with small differences. The specific method is described below:
The following formula is adopted to describe the fuzzy clustering objectives of data with small
difference:
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The state parameters of massive data with small differences can be defined by e,q,p,d =1 ,
clustering centers can be described by B, =(b,b,,--,b,), the following formula can be carried

out to update all the fuzzy cluster center:

Yo =" _ 32 é'sz #1
1]
m=1 fkm
Yy =0 Ye, =0,/ =m
Yy =1 e, =0
(2)

The following equation is employed to calculate the average of massive data with small
differences:

b, is compared to b, , assuming that the above data are consistent with the following
constraints, it is capable to achieve fuzzy clustering process of massive data with small differences:
‘bd —by| <@

(4)

During the mathematical classification process of massive data with small differences, the range
of the objective function in fuzzy clustering is shrinking, which can effectively avoid involved into
a local minimum during iterative process, so as to gain cluster structure of massive data with small
differences.

2.2 The establishment of associated decision tree for data with small differences

The collection composed of massive data with small differences is denoted as

Z={(z,a,)|k=12,---,total} , the k -th data in the collection can be described by

2y =(241, 2455775 24) - According to the following formula to calculate mathematical classification

expectations of massive data with small differences:
P
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The following formula is adopted to calculate information gain ratio of attributes of massive data
with small differences:

E(C,)=K(4,,9,,,9,) —G(C))
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The following formula is utilized to build the mathematical classification decision tree for
massive data with small differences:
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In the above formula, k =1,2,---,0.

The data with maximum gain ratio of massive data with small differences is viewed as a branch
of the decision tree to build a decision tree for massive data with small differences, so as to realize
the mathematical classification for data with small differences.

3 Experimental results and analysis

In order to verify the effectiveness of the proposed method, an experiment is needed to be
conducted, the experimental environment is Visual C ++ 6.0. The amount of all data with small
differences in the database is set to 100,000. The number of types of data attributes is 290.

10 data with small difference of different attributes are randomly selected from the above data,
the details of the selected data are as follows:

Table 1 table of different attribute data

serial number of data attribute Data attribute Data size
1 data of steel bar strength 13
2 production data of steel bar 7
range of application data of
3 5
steel bar
suitable temperature data of
4 15
steel bar
usage data per unit area of
5 31
steel bar

The distribution of 5 data attributes in the above table was analyzed, the following figure can be

obtained:

Figure 1 distribution diagram of different attribute data
In the figure, each color represents a data attribute.
When the small mass difference data existed in the database, respectively, different methods

were adopted to perform mathematical classification for massive data with small differences, the

results obtained can be described by the following table:
Table 2 experimental data table of different attribute data when the amount of data is large
The accuracy of The accuracy of

The accuracy of  The accuracy of the

Numb support vector K-means . ! . . ..

or machine algorithm clustering 1nf0rrpat10n gain assomate‘d decision
(%) algorithm (%) algorithm (%) tree algorithm (%)

1 78 88 89 96

2 77 85 88 98

3 79 87 87 98

4 76 85 88 97

5 77 87 89 99
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6 78 86 90 96
7 74 83 88 98
8 77 84 89 98
9 78 88 90 96
10 75 83 88 98

According to the table, it can be learned that in the situation of a large amount of data, with
traditional algorithms and proposed algorithm to perform mathematical classification for massive
data with small differences respectively, the proposed algorithm can acquire much better accuracy,
demonstrating the superiority of the proposed algorithm for mathematic classification of data
applied under the situation of large amount of data.

Conclusion

This paper presents a mathematical classification methods of massive data with small differences
based on associated decision tree. Associated decision-making calculation is performed for massive
data with small differences to obtain the correlation between all of the data. According to the data
relevance, associated decision tree is built to obtain the mathematical classification model for
massive data with small differences. Experimental results show that the proposed algorithm utilized
for mathematical classification of massive data with small differences, can effectively improve the
accuracy of the mathematical classification of the data, so as to meet customer requirements.
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