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We consider the Finite Element Solution of second order elliptic problems in a physical domain D c Rd with
spatially inhomogeneous random coefficients. We present convergence rates and complexity estimates for
deterministic, sparse Galerkin semidiscretization in the probability domain of the random solution. It is
parametrized in polynomials of the first M Karh'unen-Lo’eve (KL) variables of the input data [TS06]. Two
cases are distinguished: (i) Exponential decay of the input’'s KL expansion based on [TS] and (ii) algebraic
decay of the input’'s KL expansion. In (i), a “polynomial chaos” type Galerkin discretization is shown to yield
spectral convergence rates in terms of NQ, the number of deterministic elliptic problems to be solved. In (ii),
approximation rates in terms of NQ are higher than rates obtained for Monte-Carlo. Finally, in (iii) ongoing
work [BS, ABS08, CDS09] on the total complexity vs. accuracy of (adaptive) tensor Galerkin discretizations
in both, stochastic as well as in the deterministic domain D will be addressed. Sufficient conditions on the
joint pdf's of the random field input to ensure better complexity than with (Quasi) Monte Carlo in the
probability domain and with Galerkin discretization in D will be identified and implementational issues will be
addressed.
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