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As estimated by Hsu (1997), the market for barrier options has doubled in size every
year since 1992. An advantage of trading barrier options is that they provide more
flexibility in tailoring the portfolio returns while lowering the cost of option
premiums. Closed-form solutions of European barrier option models for a lognormal
process with constant model parameters have been developed by Merton (1973),
Rubinstein and Reiner (1991), Kunitomo and Ikeda (1992), Rich (1994), Carr (1995),
Geman and Yor (1996), and Hui (1996,1997). Extensions to the inclusion of time-
varying parameters have also been investigated by a number of authors recently, e.g.
Roberts and Shortland (1997), Lo et al.(2003) and Rapisarda (2003,2005).

Empirical studies show that the mean-reverting lognormal process (MRL-process)
provides a more accurate description of the commaodity prices and exchange rates than
the lognormal process. However, unlike the standard barrier options for a lognormal
process, the valuation of barrier options for a MRL-process poses a real challenge. In
this communication we develop a simple and easy-to-use valuation technique based
upon the Fourier series expansion to price double-barrier options for a MRL-
underlying with time-dependent parameters. To our knowledge this is the first
application of Fourier series to the valuation of double-barrier options for a MRL-
process, although Fourier series has enjoyed wide application in several diverse fields
for about two centuries. The proposed valuation technique provides exact analytical
price functions of double-barrier options with time-varying parameters in the presence
of two parametric moving barriers. These price functions not only enable us to obtain
accurate estimates of the prices of options associated with fixed barriers, but we can
also determine tight upper and lower bounds of the exact barrier option prices. By
means of the multi-stage approximation scheme, the upper and lower bounds can be
efficiently improved in a systematic manner as well.





