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Abstract

We present recent developments of a notion of sublinear expectation:
G-expectation, the related GG-normal distribution, G-Brownian motions and
the related stochastic calculus, especially the related problem of BSDEs, and
potential applications option pricing to measures of risk in finance under
volatility uncertainty.

The notion of sublinear expectation (also called upper expectation, coher-
ent prevision in statistics), of which the well-known relation E[X] + E[Y] =
E[X + Y] in classical probability theory becomes the following sublinear one
E[X] 4+ E[Y] < E[X + Y], is proved to be a basic tool in drift and diffusion
coefficient (volatility) uncertainty which is crucial in superhedging, super-
pricing and measures of risk in finance. This is also the start point a new
theory of random and stochastic calculus which gives us a new insight to
characterize and calculate varies kinds of financial risk. A G-Brownian mo-
tion By, t > 0, is a path-wise continuous stochastic process defined in a
sublinear expectation space (in the place of probability space) with station-
ary and independent increments. Its quadratic variation process (B),, t > 0
is a also a continuous process with stationary and independent increments.



We present the recent developments of this new field by introducing a
crucial notion of G-normal distributions corresponding to the well-known
normal distributions in classical probability theory. This G-normal distri-
bution will bring us to a new framework of stochastic calculus of Ito’s type
through the corresponding G-Brownian motion. The existence and unique-
ness other main properties of SDE and BSDE will be presented. We present a
probabilistic interpretation of fully nonlinear parabolic equations by BSDEs
coupled with a diffusion process driven by a G-Brownian motion.
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