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Abstract:

We propose a novel explicit closed-form approximation formula for the pricing of discretely
monitored double barrier options whose underlying asset evolves according to a generic one
dimensional Markov processes. This framework stems from utilizing the integral equation
method, the Z—transform technique, and a continuous-time Markov chain approximation of
the underlying Markov process. This formula does not require one to perform intermediate
numerical quadrature or related potentially runtime intensive or error prone procedures
procedures (e.g. an inverse Laplace transform or inverse Z—transform). Rather, the price
and Greeks of the discretely-monitored double barrier options may be expressed in terms of
rudimentary linear algebra operations. One may also incorporate time-dependent barriers
and nonuniform observation time intervals seamlessly into this framework. In addition,
runtime and memory requirements increase logarithmically with the monitoring frequency.
Hence, in addition, we obtain a highly accurate closed-form formula for the price and Greeks
of a continuously-monitored barrier option under a general Markov processes by limiting
the monitoring frequency to a large value. We provide numerous numerical examples that
demonstrate the accuracy and efficiency of the proposed method as well as its ability to
reproduce existing pricing results in the relevant literature.
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