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Abstract

This thesis studies financial risk measures which dynamically assign a value to a risk
at a future date which can be interpreted as the present value of a future monetary
value. In particular, the theories of backward stochastic difference equations in discrete
time and differential equations in continuous time (BSDE) with respect to a single jump
process are developed. Based on these theories, some associated dynamic risk measures
are defined.

Chapter 1 is an introduction to the background of BSDEs, risk measures, and the
single jump process, and also outlines the structure of this thesis.

Part I considers backward stochastic difference equations related to a discrete finite
time single jump process (Chapter 2) and backward stochastic differential equations
related to a finite continuous time single jump process (Chapter 3). We prove the
existence and uniqueness of solutions of these BSDEs under some assumptions. Com-
parison Theorems for these solutions are also given. Applications to the theory of
nonlinear expectations are then investigated.

Part II considers some applications of the theories established in Part I. In Chapter
4, risk measures related to the solutions of backward stochastic difference equations
with respect to a discrete time single jump process are defined and some simple numer-
ical examples are given. In Chapter 5, we consider the question of an optimal transac-
tion between two investors to minimize their risks. We define a dynamic entropic risk
measure using backward stochastic differential equations related to a continuous time
single jump process. The inf-convolution of dynamic entropic risk measures is a key
transformation in solving the optimization problem.
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