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Summary

The notion of G-expectation, which is a typical sublinear expectation, was firstly
introduced by Peng. It is a powerful tool to deal with the volatility uncertainty
problem in finance. Under this sublinear expectation framework, Peng devel-
oped the law of large numbers and central limit theorem under sublinear case,
which indicate that G-normal distribution plays the same important role in the
theory of sublinear expectations as normal distribution in the classical linear
case.

The following representation theorem is a special case of Proposition 49 in
Denis, Hu and Peng: If ξ ∼ N (0, [σ2, σ2]), then

Ẽ[ϕ(ξ)] = sup
θ∈A[0,1]([σ,σ])

EP [ϕ(

∫ 1

0

θsdWs)],

where (Wt) is a Brownian motion on a probability space (Ω,F , P ) andA[0,1]([σ, σ])
is the set of [σ, σ]-valued adapted process on an interval [0, 1]. In this presen-
tation, we give another representation theorem by martingales in discrete time.
This martingale approximation for G-normal distribution can be regard as a
central limit theorem for martingales with variance uncertainty. As an applica-
tion, we use it to calculate the maximum Lp-variation for martingales.
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