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Stochastic gradient methods enable learning probabilistic models from large
amounts of data. We consider generalized linear models, that is, condi-
tional models based on exponential families and propose averaging moment
parameters instead of natural parameters for constant-step-size stochastic
gradient descent.
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We consider non-linear regression problems where we assume that the re-
sponse depends non-linearly on a linear projection of the covariates. We
propose score function extensions to sliced inverse regression problems and
show that they provably improve estimation in the population case over the
non-sliced versions.
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Considered reverse seismic tasks for medium with cracks with five parame-
ters. This task was solved, using different methods of optimization. Method
of differential evolution was adapted to task and significantly accelerated.
This research was the core of master thesis.
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