ON MULTIGRID FOR LINEAR COMPLEMENTARITY PROBLEMS WITH APPLICATION TO AMERICAN-STYLE OPTIONS^∗

C. W. OOSTERLEE^‡

Abstract. We discuss a nonlinear multigrid method for a linear complementarity problem. The convergence is improved by a recombination of iterants. The problem under consideration deals with option pricing from mathematical finance. Linear complementarity problems arise from so-called American-style options. A 2D convectiondiffusion type operator is discretized with the help of second order upwind discretizations. The properties of smoothers are analyzed with Fourier two-grid analysis. Numerical solutions obtained for the option pricing problem are compared with reference results.

Key words. linear complementarity problems, American-style options, nonlinear multigrid, projected Gauss- Seidel, iterant recombination, second-order upwind discretization, Fourier analysis

AMS subject classifications. 65M55, 65F99, 90A09

∗ Received May 01, 2001. Accepted for publication October 21, 2001. Recommended by Irad Yavneh. ‡Delft University of Technology, Faculty of Information Technology and Systems, Delft, the Netherlands(email:

c.w.oosterlee@math.tudelft.nl)