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Abstract: Backward stochastic partial differential equa-
tions (BSPDEs), as an infinite-dimensional extension of
backward stochastic differential equations, are crucial in
stochastic optimal control theory. This study explores the
Cauchy problem for a class of linear BSPDEs. For deter-
ministic leading coefficients, we establish the solvability and
Hölder regularity of well-posed strong solutions to fractional
BSPDEs using potential theory of the fractional heat kernel.
Additionally, we apply fractional adjoint BSPDEs to ana-
lyze stochastic optimal control in partially observed systems
driven by α-stable Lévy processes. In the case of stochastic
leading coefficients, we propose a perturbation method to
derive Schauder estimates.


