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A Finite Difference Method for the Pricing of American Options
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Abstract A derivative is a financial instrument whose value depends on the values of more basic underly-
ing assets. Derivatives such as options, futures and swaps have become increasingly important in the re-
cent financial reform in Japan. An option gives its holder the right to buy or sell an underlying asset by a
certain date for a certain price. A valuation of American—style options is a rather difficult problem and no
analytic solution can be available. Due to a lack of closed form solutions, many numerical schemes have
been developed.

This paper presents a new finite difference method for the pricing of American stock options that can be
formulated as a free boundary problem for the Black-Scholes partial differential equation. The semi-im-
plicit finite difference scheme and the projected SOR method are applied to the free boundary problem.
The new method is more accurate and more widely applicable to complex problems than the Brennan-

Schwartz method which uses the fully-implicit finite difference scheme.
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