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Abstract

Project Code: RMU5380004
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E-mail Address: nchi@kmutnb.ac.th
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This report interests in two genetic disease probléhat can be tackled using pattern
recognition. The first problem covers a geneticoasdion study of type 2 diabetes
mellitus (T2D). 2LOmb which performs attribute smien via an omnibus
permutation test on ensembles of two-locus analysgsroposed. The algorithm
consists of four main steps: two-locus analysigeamutation test, globg-value
determination and a progressive search for thedrestmble. 2LOmb is benchmarked
against a set association approach, a correlaBseebfeature selection technique and
a tuned ReliefF technique. The simulation resultsmf multi-locus interaction
problems indicate that 2LOmb has a low false-pasigrror. Moreover, 2LOmb has
the best performance in terms of an ability to tdgrall causative single nucleotide
polymorphisms (SNPs), which signifies a high detect power. 2LOmb is
subsequently applied to a T2D data set, which ammtad 065 SNPs from 370 genes.
The 2LOmb search reveals that 11 SNPs in four garesssociated with T2D. The
second problem involves the classification of blabdracteristics by a C4.5 decision

tree, a naive Bayes classifier and a multilayecqyaron for thalassaemia screening.



The aim is to classify 18 classes of thalassaerrranality, which have a high
prevalence in Thailand, and one control class Ispeoting data characterised by a
complete blood count (CBC) and haemoglobin typifige stratified 10-fold cross-
validation results indicate that the best classifan performance with average
accuracy of 93.23% (standard deviation = 1.67%) @60% (standard deviation =
1.75%) is achieved when the naive Bayes classfidrthe multilayer perceptron are
respectively applied to samples which have beenppreessed by attribute
discretisation. The results from wrapper attribgtdection also suggest that the
haemoglobin concentration attribute is redundantorédver, the achieved
classification performance is significantly hight#ran that obtained using only

haemoglobin typing attributes as classifier inputs.

Keywords: Attribute Selection, Classification, Pattern Raatign, Thalassaemia,

Type 2 Diabetes Mellitus
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