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FUZZY ROUGH SET THEORY FOR FEATURE
SELECTION IN GENE DATA

Buse OZDEMIR!, Necla GUNDUZ?

'Gazi Universitesi, Fen Bilimleri Enstitiisii, Istatistik, Ankara, Tiirkiye.
’Gazi Universitesi, Fen Bilimleri Enstitiisii, Istatistik, Ankara, Tiirkiye.
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ABSTRACT

Data mining methods, also known as knowledge discovery, knowledge mining and machine learning,
are applied to large data sets. Big data is data that contains a lot of diversity and whose volume is rapidly
increasing. Big data also refers to 3V (Volume, Velocity, Variety), that is, volume, velocity and variety.
Examples of large data sets include determining customer behavior and product strategies in marketing;
assisting with transportation, GPS navigation, traffic and weather alerts; in public administration, analysis
of tax, defense and public health data; in business, streamlining management operations and optimizing
costs; Regarding cyber security, detection and solutions of system vulnerabilities and cyber threats; In
healthcare, examples include rapid access to medical records, accelerating treatment development, and
identifying diseases and treatment methods with gene data. Gene data provides important information
about cancers, tumors and genetic diseases (Giordani, 2009; Kasim et al., 2016; Vicente, 2009). However,
in gene data analysis, which has a very large data structure and a wide variety of features, feature selection
must be made first in order to reach more reliable and summary information, as in other large data groups.
Genetic algorithms in data mining, information gain, symmetric uncertainty, Chi-square, An efficient
feature selection algorithm (ERGS), improved feature selection based on effective range (IFSER) and
Relief- F methods are some of the methods used in feature selection. In this study, it is aimed to compare
the Relief-F and Chi-square algorithms, which are filtering methods for feature selection on gene data, and
the Quick-Reduct algorithm, which is a fuzzy rough set method. Open source statistical program R-project
v4.3.2 was used to analyze the data. FSelector was used for the Relief-F and Chi-square algorithms, and
Repp and RoughSets packages were used for the Quick-Reduct algorithm.

Keywords: Machine learning, big data, gene data, feature selection, fuzzy rough set

Gen verilerinde 6zellik se¢imi icin bulanik kaba kiime teorisi

OzET

Bilgi kesfi, bilgi madenciligi ve makine 6grenmesi gibi adlarla da anilan veri madenciligi yontemleri
biiyiik veri setlerine uygulanmaktadir. Biiyiik veri, fazla cesitlilik iceren ve hacmi hizla artan verilerdir.

Biiyiik veri ayn1 zamanda 3V (Volume, Velocity, Variety) yani hacim, hiz ve ¢esitliligi ifade eder. Biiyiik
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veri setlerine 6rnek olarak pazarlama konusunda, miisteri davranigi ve {irlin stratejilerinin belirlenmesi;
ulagim konusunda, GPS navigasyonuna, trafik ve hava durumu uyarilarmma yardimci olunmast;
kamu yonetimi konusunda, vergi, savunma ve halk saglig1 verilerinin analizi; is konusunda, yonetim
operasyonlarinin kolaylastiritlmasi ve maliyetlerin optimize edilmesi; siber giivenlik konusunda, sistem
aciklart ve siber tehditlerin tespit edilmesi ve ¢oziimleri; saglik hizmetleri konusunda, tibbi kayitlara
hizlica erisim, tedavi gelisiminin hizlandirilmas1 ve gen verileri ile hastalik ve tedavi yontemlerinin
belirlenmesi gibi 6rnekler verilebilir. Gen verileri, kanserler, tiimdrler ve genetik hastaliklar hakkinda
onemli bilgiler sunmaktadir (Giordani, 2009; Kasim vd., 2016; Vicente, 2009). Ancak ¢ok biiyiik bir veri
yapisina ve ¢ok cesitli 6zelliklere sahip olan gen veri analizlerinde, diger biiyiik veri gruplarinda oldugu
gibi, daha giivenilir daha 6zet bilgilere ulagsabilmek amaciyla, oncelikle 6zellik se¢imi yapilmalidir. Veri
madenciligi konusunda genetik algoritmalar, bilgi kazanci, simetrik belirsizlik, Ki-kare, etkili 6zellik
secim algoritmasi(An efficient feature selection algorithm, ERGS), etkili aralifa dayali gelistirilmis
ozellik se¢imi (improved feature selection based on effective range, IFSER) ve Relief-F yontemleri
0zellik se¢iminde kullanilan yontemlerden bazilaridir. Bu ¢alismada, gen verileri tizerinde 6zellik segimi
icin filtreleme yontemlerinden Relief-F ve Ki-kare algoritmalar1 ile bulanik kaba kiime yonteminden
Quick-Reduct algoritmasinin karsilastirilmast amaglanmigtir. Verilerin analiz edilmesinde agik kaynak
kodlu istatistik program1 R-project v4.3.2 kullanilmistir. Relief-F ve Ki-kare algoritmalari i¢in FSelector,
Quick-Reduct algoritmasi i¢in Repp ve RoughSets paketlerinden yararlanilmastir.

Anahtar Kelimeler: Makine 6grenmesi, biiyiik veri, gen verileri, 6zellik se¢imi, bulanik kaba kiime




