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Over the past two decades, the complexity of international finance has grown enormously with the development of new

markets and instruments for transferring risks. This growth in complexity has been accompanied by an expanded role

for mathematical models to value derivative securities and to measure their risks. In this work two specific problems in

the mathematics of risk management are presented and analyzed:

1. The analysis of asset-price dynamics in models that capture the possibility of sudden, large changes in prices —

i.e., ”jumps”.

2. The development and application of tools from mathematical physics to analyze market dynamics leading to a

”crash.” (Received December 27, 2005)
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