D-OPTIMAL WEIGHING DESIGNS FOR FOUR AND FIVE OBJECTS^�

MICHAEL G. NEUBAUERy, WILLIAM WATKINSy, AND JOEL ZEITLINy

Abstract. For j = 4 and j = 5 and all d ˘ j, the maximum value of det XXT , where X runs through all j � d (0,1)-matrices, is determined along with a matrix X0 for which the maximum determinant is attained. In the theory of statistical designs, X0 is called a D-optimal design matrix. Design matrices that were previously thought to be D-optimal, are shown here to be D-optimal.

Key words. D-optimal design, weighing design

AMS subject classifications. Primary: 62K05, 05B05. Secondary: 05B20, 15A15

�Received by the editors on 10 February 1998. Accepted for publication on 8 October 1998. Handling Editor: Daniel Hershkowitz.

yDepartment of Mathematics, California State University Northridge, Northridge, CA 91330-8313 (michael.neubauer@csun.edu, bill.watkins@csun.edu, joel.zeitlin@csun.edu)