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Abstract
In this talk, we consider global approximation of solutions of the following
stochastic differential equations (SDEs)
§

dX (t) = a(t, X (t))dt +σ(t)dW (t), t ∈ [0, T],
X (0) = x0,

where T > 0, W (t) = [W1(t), W2(t), . . .]T is a sequence of independent
scalar Wiener processes on the probability space with sufficiently rich filtra-
tion, and x0 ∈ R. For suitably regular coefficients a,σ, the uniqueness of the
solution X = X (t) and its finite second-order moments can be assured [2, 6].
The models with countable Wiener process allow to describe sophisticated
random noise structure and hence, can be used in e.g., financial modelling
and genetics [1, 3].
We focus on recent results announced in [7] where we show lower bounds
for exact asymptotic error behaviour in the spirit of Information-Based
Complexity (IBC) framework [8]. For that reason, we analyse separately
two classes of admissible algorithms: leveraging discrete equidistant infor-
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mation about the truncated Wiener process, and those possibly based on
adaptive/non-equidistant meshes. Our results indicate that in both cases,
decrease of any method’s error requires significant increase of the cost term,
which is illustrated by the product of cost and error diverging to infinity.
This is, however, not visible in finite dimensional case [4, 5]. We also con-
struct an implementable, path-independent Euler algorithm with adaptive
step-size control, which is asymptotically optimal among algorithms using
specified truncation levels of the underlying Wiener process. Ultimately, we
present results of numerical simulations performed in the Python language.
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Michaela Szölgyenyi and the Department of Statistics look forward to seeing
you at the talk!
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