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ABSTRACT. Lazy learning is a memory-based learning technique that uses a query-based
approach to estimate the best local model configuration by selecting neighbors of the query.
The bottleneck of this algorithm is management of large datasets and searching for the
relevant neighbors. This paper aims to deal with this issue and the k-Means cluster
algorithm is cast into the lazy learning framework. By using this strategy, the mearest
neighbors searching process can be converted into a hierarchical searching process with two
levels and a lot of searching time for lazy learning can be saved. A novel criterion between
two samples is proposed, and based on this criterion, the k-Vector Nearest Neighbors (k-
VINN) is used to find the neighbors of the query, The database can quickly be updated
without the need for any further computation. This updating strategy can save a lot of
memory space and decrease the neighbor-searching time. These techniques have been
successfully applied to estimate a nonlinear function.
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1. Introduction. Lazy Learning is a local modeling technique that has attracted much
attention in the past few years due to its simplicity and ease in use in identification of non-
linear systems. It is also known as Just-in-Time Learning [1], Locally Weighted Learning
2,3] or Model-on-Demand [4] in the literature. Compared with the traditional modeling
methods, lazy learning exhibits three characteristics [5]. Firstly, it defers processing of
their inputs until it receives requests for information; it simply stores those inputs for
future use. Next, it replies to information requests by combining the stored (e.g., train-
ing) data. Finally, it discards the constructed answer and any intermediate results. This
algorithm has an advantage in avoiding the difficulty of finding an appropriate structure
for a global model and is useful for modeling complex nonlinear systems. Another advan-
tage is its inherently adaptive nature, which is achieved by storing the current measured
data into the database [6]. Owing to those merits, lazy learning has been applied to a
number of fields, such as: artificial intelligence [7], prediction of the stock market [8],
robotic control [3], chaos system [9], chemical process [10,16-17], etc.

A key issue of this algorithm is how to select the neighbors of a query. Most existing lazy
learning algorithms are based on k-Nearest Neighbors [6], A&~Surrounding Neighbors [11]
and k-Bipartite Neighbors [12]. Although these algorithms work well in many applications,
they suffer from computational burden in the high dimensional samples or in a large
database. Because the nearest neighbors of each query are obtained by using an exhaustive
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