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Abstract 

Data Mining plays a vital role in wide variety of applications. There are broadly three 

techniques in Data Mining viz. Classification, Clustering and Association Rule Mining. 

The thesis focuses on developing novel Classification and Clustering techniques. 

Classification and Clustering is extensively used for solving many practical problems 

such as pattern recognition, image processing, information retrieval, data segmentation 

cancer diagnosis and prediction etc. For efficient Classification and Clustering, feature 

selection is one of the important data pre-processing tasks. If appropriate features are 

selected, the efficiency of Classification and Clustering can be drastically improved. 

The main contributions of this thesis are as follows. An efficient feature selection 

and ranking algorithm based on statistically defined effective range has been proposed. In 

the area of Classification, a robust function for estimating probabilities in Naive Bayes 

Classifier has been developed. For Semi-Supervised Clustering, a novel neural network 

approach has been proposed for finding weights for weighted clustering. An efficient 

similarity measure has also been proposed for multivariate time series (MTS) clustering. 

A two phase methodology for performance analysis based on MTS clustering using 

proposed similarity measure and Data Envelopment Analysis model has been proposed. 

The effectiveness of the proposed efficient techniques have been illustrated on 

benchmark datasets from UCI machine learning repository, well known gene expression 

datasets and on live project on crime data mining funded by National Crime Records 

Bureau (NCRB). In order to depict the utility of the proposed algorithms in real world 

applications, architecture of Intelligent Decision Support System using developed 

efficient techniques has been designed for Indian Police. 
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