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Abstract

In this paper, the author researches on the application of data mining algorithm based on decision tree. Compared
with other classification methods, decision tree has the following advantages: relatively smaller calculation work-
load, the ease of getting apparent rules, the capability of showing important decision characteristics and higher
correctness of classification, etc. However, the existing decision tree algorithm also exists a lot of shortage when
being applied in practice, such as its lower computation efficiency and bigger scale of decision tree, etc. Attribute
reduction algorithm ER based on the degree of dependency of attribute and post-pruning algorithm Prune based
on rough set theory are proposed. Finally, the optimized decision tree algorithm is used in supplier measurement
system, and its validity is verified when comparing with other algorithm.
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1. Introduction

With the fierce competition between companies,
not only the simple way to handle and manage data
from database can satisfy people’s needs, but also
to help manager make decision through integrating
many channels of data. On the other hand, with the
development of computer technology, the volume of
database is up to TB level. Large-scale of data not
only make user hard to operate, but also behind these
data are valuable information which can be used to
make decision. Data mining technology is to be de-
veloped and progressed under this background. Data
Warehouse and Data Mining are new technologies for
decision support, which are increasingly developed
within these 10 years. Data Warehouse is to integrate
comprehensive data in enterprise for Data Mining,
which helps Data Mining focus on core processing.
At last, they are correlate-developed. Based on the
project of Large Database Pre-research, after learning
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data warehouse and data mining technologies, Jin’s
paper [1] designs data mining model under SPSS
Clementine environment using C5.0 decision-tree al-
gorithm. Because of the specialty in this project, his
paper tests the correctness of data mining model us-
ing Foodmart2000 database as test data source. His
paper is mainly on the design of data mining model
and configuration of parameters of all nodes. After
data mining, the result is analyzed to find features of
members and give out some useful suggestions for
development, reaching the goal of making decision
based on information from database. And the correct-
ness of results is tested using model of neural network
node. Qiu’s [2] paper designs and analyzes data min-
ing model for specific theme, implementing theories
and algorithms of data mining. Using Foodmart2000
database as test data source, the paper tests the feasi-
bility and correctness of data mining model, provid-
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ing theoretical and further design basement for ap-
plication in the field of telecom.

With the rapid development of modern society,
all kinds of information and data have the explosive
growth. The huge amounts of data in medium, with-
out the help of external tools, it is too hard to find use-
ful information from the huge amount of data. These
are far more than the human ability to understand and
summarize. The emergence of Data Mining technol-
ogy solved the problem very well. Data Mining can
learn and analysis useful patterns and rules for the
user from a large amount of data. By studying these
patterns and rules, when a new sample data arises,
on the basis of the existing patterns and rules we can
predict the possible features for the sample. Data
mining classification is one of the important steps of
Data mining. Decision tree classification algorithm
is a kind of widely used in Data mining, including
ID3 algorithm and C4.5 algorithm, ID3 has the ad-
vantages of easy operation, but also has a preference
for processing small data set, and can only deal with
discrete attributes. C4.5 algorithm can make up for
a lack of ID3algorithm, but also it has the shortage
of the problem of incremental learning. To solve the
problem of the incremental learning in the decision
tree algorithm is the starting point in Li’s [3] paper. In
Yang’s [4] paper, with the introduction of Data Min-
ing Algorithms of the classification in detail; And then
combining the classification algorithm and incremen-
tal learning technology, an incremental decision tree
algorithm is proposed to solve the problem of incre-
mental learning, and analysis the experimental data for
this algorithm. In view of the common classification
algorithm in Data Mining, including: the decision tree
classification algorithm, k-Nearest Neighbor algorithm
and the neural network classification algorithm, make
a detailed introduction an description, and have car-
ried on the comparative study with three algorithms’
performance. This article selects ID3 algorithm and
C4.5 algorithm for detailed research. Describing the
basic steps of two algorithms in detail, including the
decision tree generation and the basic steps of decision
tree and listing examples to demonstrate the principle
the principle of the algorithm, according to the former,
combining Bayesian classification algorithm’s incre-
mental learning characteristic, an incremental decision
tree algorithm is prompted, and through the analysis
of experimental data, this algorithm can solve the in-
cremental learning problem of the decision tree algo-
rithm very well [5].

2. Data Mining Theory and Model

Data mining is the fairly significant thesis in the
field of information-processing technology, which
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consists of many theories and technology such as da-
tabase, artificial intelligence, machine learning and
statistics. Classification is one of the important func-
tions of data mining; classification algorithm based
on decision tree is widely used in data mining. Com-
pared with other classification methods, decision tree
has the following advantages: relatively smaller cal-
culation workload, the ease of getting apparent rules,
the capability of showing important decision charac-
teristics and higher correctness of classification, etc.
However, the existing decision tree algorithm also
exists a lot of shortage when being applied in prac-
tice, such as its lower computation efficiency and
bigger scale of decision tree, etc. Therefore, it pos-
sesses significance both theoretically and factually to
make further improvement in decision tree algorithm
so as to enhance its capability and make it more suit-
able for practical application. In order to try to solve
the above problems, the author of this paper makes
deep research on those points. The rough set theory
is introduced into decision tree classification and the
method of optimizing the decision tree classification
algorithm is investigated. The main work done in this
paper is as follows: Firstly, this paper introduces the
related technology and the theoretic basis of data min-
ing and classification technology, and the emphasis is
attached to the analysis and comparison of decision
tree and post-pruning algorithms. Secondly, the deci-
sion tree algorithm is optimized in this paper in two
aspects: attribute reduction and pruning. Attribute re-
duction algorithm ER based on the degree of depen-
dency of attribute and post-pruning algorithm Prune
based on rough set theory are proposed. Finally, the
optimized decision tree algorithm is used in supplier
measurement system, and its validity is verified when
comparing with other algorithm.

Data mining (DM) or knowledge discover data-
base (KDD) is to discover useful information and
potential knowledge from plentiful and uncompleted
and noise and fuzzy and random data which are hided
and not known by people. This discovered knowledge
might be used to manage information and optimize
queries and make decision and control procedure and
maintain database and so on. So data mining is a very
valued new area of database research area, and it is a
crossed subject that adopts theory and technology of
database and artificial intelligent and machine learn-
ing and statistics and so on. Classification is a very
important task in data mining and extensively applied
to commerce at present. The destination of classifica-
tion is to learn a classification function or classifica-
tion model that can map a data item to a reassigned
class. The researcher of machine learning and expert

No. 9 — 2015




Engineering design

system and neural biology provides a lot of classifi-
cation methods. Chi’s [6] paper does some research
works about classification algorithm in data mining.
Classification algorithm is divided to eager and lazy
and total research works are based on this divide. The
base technologies of classification in data mining are
introduced [7]. These technologies include the proce-
dure of classification and the preprocessing of classi-
fication data and compared and evaluated criterion of
classification methods. Several of typical classifica-
tion algorithms are compared which are decision-tree
and k-nearest neighbor and neural network algorithm.
Then the emphasis of Richard’s [8] paper is induced
that divide the classification to eager and lazy and the
research of classification algorithm in data mining is
based on this divide. A lazy decision-tree algorithm
that comes from the idea of lazy classification based
on model is researched on the base of the research of
the traditional decision-tree. In traditional decision-
tree, the concepts and advantages and disadvantages
of decision-tree are presented, and the application and
research situation of decision-tree are analyzed. Ap-
pling to web environment a web application used lazy
decision-tree algorithm that comes from the idea of
lazy based on model classification is developed. And
the practical run shows this method acquired better
grade. Neural network is deeply researched as repre-
sentation of eager classification. Perceptron is select-
ed. At first the creation of typical perceptron model
and it’s learn algorithm are introduced. Then on the
base of the principal and geometrical presentation of
typical perception model, the limitations of typical
perceptron model are studied. This limitation is that
perceptron learn algorithm can be used only when
data are linear reparability. To resolve this problem,
expanded perceptron models are research.4. Algebra
hyper surface neutral network is a kind of expanded
perceptron model. This model is an emphasis in data
mining. At first the creation of this model and its geo-
metrical presentation are introduced. Then its learn-
ing algorithm is accomplished and test’s results and
innovation of program are presented. At last the fur-
ther aims are provide base on test’s conclusion. This
model is potential to resolve nonlinear reparability
problems; especially it adapts to classify high-dimen-
sion data. Adaptive raise degree computer method is
the innovation of research. Researches show that suc-
cess rate of creating model raise after using the adap-
tive method. But it exists the limitation of memory for
high-dimension data. So a deeply research will be con-
tinued. Figure 1 shows the web data mining process.
Based on web data mining of remote education
model see figure 2, model in traditional of based on
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Figure 2. Distance education model based on web mining
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web of remote education mode increased web mining
technology through on website log and background
database of integrated analysis.

3. The Algorithm

Accumulation of electronic data has taken place
at an explosive rate. Undoubtedly there must be
abundant latent knowledge in these electronic data
of gigantic magnitude which are very important to
people and traditional data analysis tools only utilize
few proportion of it. Recently continually develop-
ing technic named Data Mining just can help people
find latent knowledge from data. The Classification is
very important method of Data Mining. Classification
method can be compared and evaluated according to
the following criteria: Accuracy, Speed, Robustness,
Scalability, and Interpretability. Among these five
criteria predictive accuracy is most important. In this
paper national and international popular methods of
Classification are researched and analyzed in those
five aspects including classification by Decision Tree,
Bayesian Classification, Classification Based on Neu-
ral Network and Classification Based on Support Vec-
tor Machine. Among these methods, Decision Tree is
one of the most universal models adopted. This paper
focus more on the Decision Tree, involving in the de-
cision tree building process in all major sectors, do-
ing a more in-depth study in the major problems of
decision tree encountered on the present and future
development, proposing a number of effective new
ways to improve the performance of Decision Tree,
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making own contribution to the further application of
the Decision Tree. Attribute choosing, discretization
and dimension reduction, what are the common areas
of Decision Tree and other data-mining methods, not
only can improve the performance of Decision Tree,
but also can improve other data-mining methods. So
it has positive significance to the development of da-
ta-mining technology. A novel dimension reduction
algorithm is proposed in this section. A weighted bi-
nary search algorithm is proposed to discrete continu-
ous attributes. Based on the former works, optimiza-
tion and conformity is applied to the classical Deci-
sion Tree. An improvement to algorithm procedure is
proposed which is shown in the following.

The containing inclusions can be simplified into
the following integral equation set:

S = (xo)+ [ Se-x)LF(y)
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Equation (1) can be converted into the following
form:

Sw) =11 (.0)+
[ sy ol Py 3)

+010° [ 9=y @I (v )y

After g(r,f)is obtained, h(r,f)can be easily ob-
tained from Equation (2). So, we have:
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Via Equation (4), (5) can be converted into:

2.[02”‘1‘0

j : sin(k[ct — kr cos ])dk

g(r,t) = 0(1) —

In the equation, the following property is adopted:

2
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For defining, we normalize it
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Thus, (6) can be represented into:
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Thus, Equation (9) can be represented as:
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Within the unit cycle to solve (10), the following
can be obtained:
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As per (17), g(r,w) of Equation (18) can be ob-
tained:
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The function component defined for Fourier trans-
form can be obtained in the following equation (19)-
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It can be further represented as:
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Conclusions

In this paper, the author researches on the applica-
tion of data mining algorithm based on decision tree.
Compared with other classification methods, decision
tree has the following advantages: relatively smaller
calculation workload, the ease of getting apparent
rules, the capability of showing important decision
characteristics and higher correctness of classifica-
tion, etc.

The Classification is very important method of
Data Mining. Classification method can be compared
and evaluated according to the following criteria:
Accuracy, Speed, Robustness, Scalability, and Inter-
pretability. Among these five criteria predictive ac-
curacy is most important. In this paper national and
international popular methods of Classification are
researched and analyzed in those five aspects includ-
ing classification by Decision Tree, Bayesian Classi-
fication, Classification Based on Neural Network and
Classification Based on Support Vector Machine.

The huge amounts of data in medium, without the
help of external tools, it is too hard to find useful in-
formation from the huge amount of data. These are
far more than the human ability to understand and
summarize. The emergence of Data Mining technol-
ogy solved the problem very well. Data Mining can
learn and analysis useful patterns and rules for the
user from a large amount of data. By studying these
patterns and rules, when a new sample data arises,
on the basis of the existing patterns and rules we can
predict the possible features for the sample. Data
mining classification is one of the important steps of
Data mining. However, the existing decision tree al-
gorithm also exists a lot of shortage when being ap-
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plied in practice, such as its lower computation effi-
ciency and bigger scale of decision tree, etc. Attribute
reduction algorithm ER based on the degree of depen-
dency of attribute and post-pruning algorithm Prune
based on rough set theory are proposed. Finally, the
optimized decision tree algorithm is used in supplier
measurement system, and its validity is verified when
comparing with other algorithm.
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