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Complex analysis provides powerful tools for studying Levy pro-
cesses. These tools can be used to solve many diverse problems, such
as: finding the distribution of extrema, establishing the asymptotic be-
havior of the density of the overshoot, and computing the price of an
Asian option in a Levy-driven model. In these lectures I will give a
short introduction to Complex Analytical tools and then I will present
a number of case-studies of how these tools can be applied to studying
Levy processes.

These are some of the topics that we will discuss:

1) Analytic and meromorphic functions, analytic continuation, resi-
dues and Cauchy theorem, Laplace and Mellin transforms;

2) Finding the distribution of extrema for hyperexponential, mero-
morphic and stable Levy processes;

3) Computing the scale function for processes with completely
monotone jumps;

4) Finding the distribution of the exponential functional.

If time permits, we will also talk about applications of these results in
Mathematical Finance and Actuarial Mathematics.
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