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Each year, the Computational Optimization and Applications (COAP) editorial board
selects a paper from the preceding year’s COAP publications for the Best Paper
Award. The recipient of the award for papers published in 2007 is Olvi Mangasar-
ian of the University of Wisconsin, Madison and the University of California, San
Diego, for his paper “Absolute Value Programming”, published in Volume 36, pages
43–53.

This paper [7] as well as subsequent closely related papers [6, 8, 9] deal with the
absolute value equation (AVE) Ax + B|x| = b, where A and B are arbitrary m × n

real matrices and |x| denotes the vector with absolute values of the n-dimensional
real valued vector x. The significance of this class of NP-hard problems arises partly
from the fact that when B = I , the identity matrix, AVE is equivalent to the general
linear complementarity problem, 0 ≤ x ⊥ Mx + q ≥ 0.

Even though problems involving absolute values are NP-hard, they share some
very interesting properties with those of linear systems. For example, optimization
problems with absolute value constraints possess optimality and duality results simi-
lar to those of linear programming, even though the problems are inherently noncon-
vex. Another interesting property that AVE shares with linear inequalities are theo-
rems of the alternative which are established in this paper. The paper also contains
a finite successive linearization algorithm for solving absolute value equations that
terminates at a necessary optimality condition. This algorithm has solved all random
test problems given to it for which mostly m ≥ 2n or n ≥ 2m, up to size (m,n) of
(2000,100) and (100,2000). When m = n and B is invertible, which is the case
for the linear complementarity problem formulation, a simpler concave minimization
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formulation is given that is also solvable by a finite succession of linear programs.
Problems with m = n and n between 50 and 1000 were solved by this approach.

Mangasarian’s recent research revolves around the application of optimization to
machine learning and data mining. One specific area that he has contributed to re-
cently is privacy-preserving classification [11, 14] wherein a data classifier is gen-
erated based on a dataset each part of which is owned by an entity that is unwill-
ing to make it public. Another area is knowledge-based classification [1, 10, 12, 13]
wherein a classifier is generated from both conventional data as well as knowledge
provided by an expert such as an experienced clinician. This approach requires tools
for handling optimization problems with implication-based constraints [5]. Another
important application concerns minimum support solution of optimization problems
[3] which has broad application in both machine learning and data mining. Finally, in
essentially all these applications support vector machines [4] play a key role which
can be traced to an early paper of Mangasarian’s [2].
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