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The classification problem consists in classifying a set of observations correctly by assigning each to one of a number of mutually exclusive pre-defined groups, according to the observation’s attributes. Statistical and mathematical programming communities have extensively studied this problem. In statistical approaches, it is also called the discriminant analysis problem. When the population distributions are multivariate normal, the classification rules can be derived from Fisher's discriminant function, see Fisher (1936). Discriminant analysis has been applied in a variety of disciplines including biology, artificial intelligence, social and administrative sciences, economics, marketing. In the last decade, Tabu Search (TS) has been applied to several classification problems. 

The two-group classification problem consists in determining a plane that separates the groups optimally. The objective is to minimize the number of misclassified points.  In Hanafi and Yanev (2009), we develop a tabu search (TS) heuristic for solving this NP-hard problem. The tabu search approach proposed is based on a non-standard formulation using linear system infeasibility. We also propose supplementary new intensification phases based on surrogate constraints. The results of the conducted computational experiments show that our TS algorithms produce solutions very close to the optimum and require significantly less computational effort than the MIP approaches, making it a valuable alternative. The results of this comparison show that our tabu search approach is quite robust.  It is able to solve very large instances of the discriminant analysis problem within a reasonable amount of CPU time and functions well regardless to the number of misclassifications. Our TS algorithms function as Scatter Search methods with adaptive memory programming where at each iteration we maintain a set of separating hyperplanes induced by the current basis.  Moreover, the tabu search procedures can be extended in a natural way to the general classification problem, which consists of generating more than one separating hyperplanes.
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