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Intelligent Method Based Feature Selection Algorithms For Medical Data Sets

Abstract: In this paper we apply data mining techniques to medical data. We use a dataset consisting of the
data from the outpatients of the University of Istanbul - Cerrahpasa Medical Faculty, which were treated
throughout the period of 21 months between the dates March 2006 - December 2007. By using open-source
data mining software WEKA, we run classification, clustering and decision tree algorithms and obtained
decision rules. These decision rules were analyzed with the help of medical specialists to determine which
features caused complications in the coronary arteries. Also a comparison with feature selection algorithms
was performed to see if the same features could be found.

While the number of features increase, search space of feature selection problem gets larger. If one wants to
select 5 features from a set of 100 features, the selection should be performed from 1.8 10° different scenarios.
Hence intelligent method based optimization methods need be brought to the agenda.

This work aims to develop an optimization based new feature selection algorithm instead of the cases where
previously developed feature selection algorithms were insufficient. By developing this new feature selection
algorithm we aim it to be used for testing the selected features.

In our previous work, we compared feature selection algorithms: Info Gain, Gain Ratio, and Correlation
Based Feature Selection (CFS), and we obtained nearly the same results for both Info Gain and Gain Ratio
algorithms.

This work aims to obtain better and faster results by using intelligent optimization methods. We solve
optimization problem by using Harmony Search algorithm, by taking cross validation results as objective
function and using Naive Bayesian classification algorithm. Our program gets the patient data prepared in
Weka and uses it as input to Matlab, a commercial package developed for performing calculations using
matrix operations. Optimization, classification and cross validation modules were programmed in Matlab.
High performance of the decision support system aiming to provide doctors time and source savings is
important hence it is the first order concern of the human health. Because of this reason, if this newly
developed feature selection algorithm passes the comparison tests it will help us to select features that increase
the performance ratio. This result will positively affect public health and people working in health sector
resulting in the efficient usage of the sources of the state hospitals and helping the country economy.
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Ozet: Bu calismada veri madenciliginin tp alaminda kullammi incelenmistiv. Uygulama ¢alismast icin
Istanbul Universitesi Cerrahpasa Tip Fakiiltesi 'nde ayakta tedavi goren hastalar arasinda, Mart 2006 — Aralik
2007 tarihleri arasinda 21 aylik bir siirede tedavi gérmiis hastalara ait veriler bir araya getirilerek bir veri
kiimesi olusturulmustur. Bu veri kiimesi tizerinde WEKA yazilimi kullanilarak siniflama, kiimeleme ve karar
agact algoritmalar: ¢alistirilmis, elde edilen karar kurallar: uzman destegiyle incelenerek koroner arterlerde
kalsifikasyon bulunmasinda etkili olan faktorlerin neler oldugu belirlenmis ve oznitelik segme algoritmalariyla
ayni faktorlere ulasilip ulasilamadigi belirlenmigtir.

Oznitelik se¢me probleminin ¢oziim uzayi oznitelik sayist arttikca ¢ok fazla biiyiimektedir. Sozgelimi 100
Gznitelikli bir veri grubundan 5 veri se¢mek istiyorsak yaklagik olarak 1,8x10° durum arasindan se¢im
yapilmasi gerekmektedir. Dolayisiyla akilli yontem tabanli eniyileme yontemleri giindeme gelmektedir.

Bu ¢alismanin amaci veri madenciliginde yaygin olarak kullanilan oznitelik se¢me algoritmalarinin yetersiz
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kaldigr durumlarda veya segilen ozniteliklerin uygunlugunun test edilmesi gereken durumlarda kullaniimast
igin tibbi veri tizerinde daha once denenmemis bu yeni yaklagimla en iyileme yontem tabanl yeni bir oznitelik
se¢me algoritmasi gelistirmektir.

Daha énceki ¢alismamizda Info Gain (bilgi kazanct), Gain Ratio (kazang orant) ve CFS (korelasyona dayalr)
oznitelik se¢me algoritmalart karsilastirilmis ve bilgi kazang, kazang orant algoritmalarinin hemen hemen
aym sonuglart verdikleri gozlemlenmistir. Burada amag eniyileme yontemleri kullanarak, bir onceki
calismada denenen yontemlerden daha iyi ve hizli sonuglar elde edebilmektir.

Naive Bayesian simiflandirma algoritmast kullanilarak, ¢apraz gegerlilik olgiitii (cross validation) amag
fonksiyonu olarak aliman armoni aramast (harmony search) yontemiyle eniyileme problemi ¢oziilmiistiir.
Yazilan program Weka da hazirlanmg, hasta verilerini alimp Matlab girdi veri olarak kullanimustir.
Eniyileme, simiflandirma ve ¢apraz gegerlilik olgiitii programlart Matlab yazilimi kullamilarak yazilmustir.
Hekimlere zaman ve kaynak tasarrufu saglamak amaciyla olusturulacak Karar Destek Mekanizmasinin,
yiiksek bagsart orant insan saghgim birinci derecede ilgilendirdigi i¢in dnem tasimaktadir. Bu sebepten
projenin ¢iktist olarak amaglanan yeni oznitelik segme algoritmast mukayese testlerini ge¢mesi durumunda
basarim yiizdesini arttiracak oznitelikleri secmemizi saglayacaktir. Bu sonug dogrudan kamu saghgini ve
saglik sektoriinde ¢alisanlart olumlu etkileyecek ve devlet hastanelerindeki kaynaklarint verimli kullanilmasin
saglayarak iilke ekonomisine de katki saglayacaktir.
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