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ABSTRACT

The efficient feature subset selection for predictive and accurate classification 
is highly desirable in data analysis for any datasets. The generalized classification tool 
that can create proper linguistic features and can select informative features is 
extremely required. Our research is the combination of embedded linguistic feature 
creation and tuning algorithm, feature selection and rule-based classification in one 
neural network mechanism. The adjustable linguistic features are embedded in the 
network structure. Fuzzy sets are used for modeling data with uncertainties or flexible 
boundaries. Fuzzy membership functions are embedded in the neural network for 
linguistic feature creation instead of using ordinary features. After the training 
process, the informative features are selected. The network performs the classification 
task either by the direct calculation or by the rule-based approach. The structure of the 
three-layer feedforward neural network is designed with the consideration of useful 
information during the training process. The hidden layer is embedded with the 
linguistic feature tuning and mechanism for rule extraction. A set of new update 
equations are derived to achieve the tasks during the training process. 

In the experiment, 35 datasets are used including standard datasets,
microarray datasets and synthetic datasets. Good results from both direct calculation 
and from logical rules are achieved using the 10-fold cross validation. The results 
demonstrate the importance of the linguistic features selected by the network. The 
results also show that the proposed method achieves better classification performance 
than the other previously proposed methods.


