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ABSTRACT

Breast cancer is a deadly disease popularly among women but the disease is curable
when detected in early stage. However, large number of disease markers in breast cancer
data set may affects the quality of prediction. Thus, this project’s objectives are to
analysis and to benchmark attribute reduction techniques besides developing an attribute
reduction tool for breast cancer data set. CRISP-DM is used as the main methodology
whereas OOAD is used for the tool development. After the attribute reduction tool is
completed, analyses of RELIEF, SVM-RFE and CFS techniques on different data sets
are done. Experiments on acquiring classification accuracy are done with Naive Bayes
as the classifier, 10-folds cross validation as the evaluation mode and a random seed of 1
while the ROC values and percentage of reduction are used in comparing the
classification performance. The experiments shows that CFS achieved high percentage
of reduction and fine ROC values in most experiments conducted while SVM-RFE’s
performance is considered tolerable although it consume more process time than CFS
and RELIEF. The experiments also show that RELIEF bore exceptional results for the
Wisconsin Breast Cancer data. Thus RELIEF is suggested for numeric-valued attributes
and large or artificial data sets while SVM-RFE is good for data with mostly nominal-
valued attributes, real-world data with more training data and less testing data. Then, as
CFS performs excellently it is recommended for processing numeric-valued attributes
and real-world data sets. Future recommendation will be comparing more techniques

with more different data set.
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ABSTRAK

Kanser payudara merupakan antara penyakit yang membawa maut khasnya di kalangan
wanita tetapi penyakit ini masih boleh dirawat sekiranya ditemui pada peringkat awal.
Namun demikian, dengan semakin meningkatnya jumlah maklumat yang disimpan
dalam pangkalan data, ketepatan ramalan berkemungkinan besar akan terjejas. Maka,
objektif projek ini adalah untuk menganalisa dan membangunkan sebuah aplikasi khas
untuk proses attribute reduction bagi penyakit kanser payudara bagi mengatasi masalah
di atas. Methodologi yang bername CRISP-DM akan diguna sebagai methodology utama
bagi projek ini manakala methodology OOAD akan digunakan untuk pembangunan
aplikasi. Analisa ke atas RELIEF, SVM-RFE dan CFS akan dijalankan sejurus siapnya
aplikasi attribute reduction tersebut. Eksperimen menggunakan Naive Bayes classifier
dijalankan bersama [0-folds cross validation dan random seed of 1 manakala ROC
values dan percentage of reduction digunakan sebagai cara penilaian ke atas keputusan
yang diperolehi. Eksperimen menunjukkan CFS memperolehi keputusan yang baik
dalam manakala SVM-RFE hanya mendapat keputusan yang sederhana dan RELIEF
menunjukkan keputusan yang bagus untuk Wisconsin Breast Cancer Data Set. Maka
RELIEF dicadangkan untuk data yang bersaoz besar dengan numeric-valued attributes,
SVM-RFE untuk more training-real-world data dengan nominal-valued attributes dan
CFS dicadangkan untuk memproses numeric-valued attributes dan real-world data.
Cadangan untuk penambahbaikan projek ini dalam masa hadapan adalah membuat
perbandingan dengan lebih banyak teknik yang lain dan dengan pangkalan data yang

lain.
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CHAPTERI1

INTRODUCTION

1.1  Project Background

Sometimes too much information in a certain data set can reduce the
effectiveness of data mining. Some of the columns of data attributes assembled for
building and testing a model may not contribute meaningful information to the model.
Some may actually detract from the quality and accuracy of the model. Irrelevant
attributes simply add noises to the data and affect model accuracy. These noises may
increase the size of the model and even increase the time and system resources needed
for model building and scoring. Moreover, data sets with many attributes may contain
groups of attributes that are correlated. These attributes may actually be measuring the
same underlying feature. Their presence together in the build data can skew the logic of
the algorithm and affect the accuracy of the model. Wide data or data with a lot of
attributes generally presents processing challenges for most of the data mining
algorithms. Model attributes are the dimensions of the processing space used by the
algorithm. The higher the dimensionality of the processing space, the higher the
computation cost will be in algorithmic processing. To minimize the effects of noise,
correlation, and high dimensionality, some form of dimension reduction is sometimes a
desirable preprocessing step for data mining. Thus, to overcome this problem, attribute
reduction techniques are used.
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1.2 Problem Statements

Breast cancer data sets are usually consists of quite a number of attributes and
instances which make predictions may not as accurate as it might be able to be. Thus,
attribute reduction are useful to point out those attributes which contribute the most in
term of accuracy. However, there are scores of attribute reduction techniques available
with no clear guidance on attribute reduction techniques to be used on breast cancer data

sets.
Thus, to deal with this problem, a suggestion on benchmarking suitable attribute

reduction techniques for breast cancer data sets is initiated while an attribute reduction
tool is developed to assist on the benchmarking progress.

1.3  Project Objectives

The objectives for developing an attribute reduction tool as suggested are as

follows:
i. To benchmark selected attribute reduction techniques on breast cancer data set.

ii.  To develop an attribute reduction tool with graphical user interface which to run

the experiments.
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1.4

ii.

Project Scopes
Modules to be developed and performed:

e A module to enable users to load different data sets.

e A module to run the attribute reduction techniques.

¢ A module to display the results for every cross validation folds and a subset
of best attributes as the final result.

e A module to enable users to save results.

¢ A module to analysis the results for different attribute reduction techniques.

e A module for benchmarking suitable attribute reduction techniques in term of

breast cancer data set.
Limitation:

e Only 3 sets of breast data sets are used which is the Wisconsin Breast Cancer
data set, Risk Model data set and the Melaka General Hospital Breast Cancer
data set.

e Only 3 types of attribute reduction techniques will be used during the
development of the proposed tool which is the Relief F (RELIEF) technique,
the Support Vector Machine-Recursive Feature Elimination (SVM-RFE)
technique and the Correlation-based Feature Selection (CFS) technique.

e This tool only focuses on the attribute reduction process.

o This tool only accepts CSV and ARFF data set files.

e Benchmarking uses 10-folds cross validation as the evaluation mode and a
random seed of 1.

e Benchmarking uses ROC as the performance measure.

e Benchmarking uses a threshold of 0 for CFS technique (Brank et al (2002))
(Morariu, Vintan and Tresp (2006)) and a threshold of average merit for
RELIEF and SVM-RFE techniques.
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