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Abstract:  
  
It was quoted by J. Han (2006) that we are at the stage of being data rich but information poor; the 
profusion in data collection does not correspond with an exponential development in efficient 
techniques to extract valuable and useful knowledge from data. The filling of such knowledge gap is a 
challenge faced by all data miners.  

This work focuses on knowledge extraction from domain specific data known as haplotypes. A major 
issue in pattern extraction from haplotypes is the ability to identify valuable and useful information for 
disease pattern prediction which can be applied in prognosis and carrier detection.  

Firstly, we propose a new method known as LinkageTracker for disease gene location inference (or 
linkage disequilibrium mapping) from haplotypes. This method was compared with some leading 
methods in linkage disequilibrium mapping such as Haplotype Pattern Mining (HPM; Toivonen et al, 
2000), HapMiner (Li & Jiang, 2005), Blade (Lu et al, 2003), and GeneRecon (Mailund et al, 2006). 
LinkageTracker provides good predictive accuracies while taking up reasonably short processing times. 
Furthermore, LinkageTracker does not require any population ancestry information about the disease 
and the genealogy of the haplotypes. It is a useful tool for linkage disequilibrium mapping when the 
users do not have much information about their datasets.  

Secondly, we introduce a novel algorithm called ECTracker for extracting useful haplotype patterns for 
genetic analysis and carrier detection. Experimental studies show that ECTracker is capable of deriving 
useful patterns when the dataset is very small. In classification, ECTracker is capable of producing good 
predictive accuracies that are comparable to some leading machine learning methods. Using 
biological datasets from wet experiments, ECTracker could efficiently extract patterns that allow for 
predictive disease classification. Furthermore, it is able to classify samples as unknown if they are almost 
indistinguishable from the defined classes. This work, in most cases, outperforms the existing methods in 
classification accuracies for datasets like haplotype patterns for disease class prediction. 
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