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Abstract. The Nested Generalized Exemplar (NGE) model is an incremental form of inductive learning that generalizes a given 
training set into hypotheses represented as a set of hyperrectangles in an n-dimensional Euclidean space. The NGE algorithm 
can be considered a descendent of either Nearest Neighbor (NN) or K-Nearest Neighbor (KNN) algorithms. NGE based systems 
classify new instances by calculating their similarity to the nearest generalized exemplar (i.e. hyperrectangle). Similarity in an 
NGE model is implemented by a distance metric namely the Euclidean distance. This paper describes a version of the NGE model 
suitable for fuzzy domains called Fuzzy NGE (F-NGE). F-NGE learns fuzzy rules for classifying instances into crisp classes. An 
implementation of F-NGE has been tested in several different knowledge domains for which results are presented and discussed. 
Results of fuzzy versions of NN and KNN using the same domains are also presented, for comparison. 
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1. Introduction 

The exemplar-based learning model was originally 
proposed in [ l l ]  as a human learning model. Such a 
model is based on a psychological concept according 
to which human beings tend to retrieve previously ex- 

# perienced situations and adapt their solutions to new 
situations [lo]. This process has been used in ma- 
chine learning as a basis for a learning model known 
as exemplar-based learning. Learning algorithms char- 
acterized as exemplar-based can be further classified 
either as instance-based or exemplar-based generaliza- 
tion learning algorithms [16]. 

Learning in instance-based algorithms consists of 
storing the training examples in memory and never 
changing them. The concept description consists of 
the training set itself. For classifying a new instance, 
these algorithms retrieve similar instances from mem- 
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ory and use their classes for classifying the new in- 
stance. A family of instance-based algorithms (IBL 
family) is proposed in [I]; they are strongly based on 
the nearest neighbor algorithm (NN) [2] and were pro- 
posed in order to extend it. Algorithms derived from 
NN are very popular, mainly due to their simplicity, 
easy implementation and efficient results. 

NN and its variations, however, have some weak- 
nesses. As they often store a large number of training 
instances in memory, they require large memory size 
and, consequently, have slow execution time. They also 
have high sensitivity to noise and irrelevant attributes. 
Research work conducted in instance-based methods 
generally focus on techniques that can help reducing 
memory requirements, by choosing which training in- 
stances to store. Previous works include the Condensed 
Nearest Neighbor Rule (CNN) [6], the Reduced Near- 
est Neighbor Rule (RNN) [5], the Selective Nearest 
Neighbor Rule (SNN) [13] and IB2 [I]. More recent 
works include six algorithms proposed in [25] which 
can be used to prune instances from the concept de- 
scription. 
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