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Stochastic Approximation
Abstract

The problem of searching for zeros or extrema of a un-
known regression function observed with noise is often met
in various fields including system parameter identification,
adaptive control, pattern recognition, adaptive filtering and
neural networks. Stochastic approximation provides a recur-
sive way to solve this problem. Following some preparatory
material the book describes three basic methods in Chapter 2
which are commonly used for analyzing approximation algo-
rithms with emphasis on explanation of the methods them-
selves rather than on conditions required for convergence,
Chapter 8 presents the stochagtic approximation salgorithm
truncated at randomly varying bounds, a modification to the
clagsical Robbins-Monro algorithm, which is applicable for
a Tather restrictive class of regression functions and obser-
vation noises. Convergence, convergence rates and robustness
of the algorithm proposed are also analyzed in this chapter.
Chapter 4 demonstrates the asymptotic normality of the al-
gorithm and ssymptotic efficiency of the averaged estimate
when a slowly decreasing gain is applied. Continuous-time
algorithms and their corresponding properties are presented
in Chapter 5. The last three chapters are of application ori-
ented. Convergence theorems of stochastic approximation are
applied to various parameter estimation problems in dynamic
systems. This is done in Chapter 6. Adaptive filtering in
signal processing is dealt with in Chapter 7. It is shown that
the problem in question can be solved by stochastic approxi-



2 ‘ Abstract

mation. In the last chapter the parallel processing and multi-
gensgor data fusion are considered with the help of results and
techniques developed for stochastic approximation.

The book is designed for students and researchers in
stochastic optimization, system and control, mathematical
statistics and signal processing. Those who work in practical
optimization problems will also find the book a valuable
. regource,
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