
Introduction to Stochastic Dynamic
Programming: Probability and Mathematical
Models
Stochastic dynamic programming is a powerful mathematical tool that can
be used to model and solve a wide range of decision-making problems. It is
a generalization of dynamic programming, which is a technique for solving
optimization problems by breaking them down into smaller, more
manageable subproblems. However, unlike dynamic programming,
stochastic dynamic programming can be used to solve problems that
involve uncertainty.

This book provides a comprehensive to the theory of stochastic dynamic
programming. It covers all the essential concepts of stochastic dynamic
programming, including the Markov property, the Bellman equation, and the
value function. It also provides a detailed discussion of the use of
stochastic dynamic programming to solve problems in finance, economics,
and operations research.

The Markov property is a fundamental property of stochastic processes. It
states that the future evolution of a stochastic process depends only on the
present state of the process, and not on its past history. This property
makes it possible to model stochastic processes using Markov chains,
which are relatively simple to analyze.
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The Bellman equation is a fundamental equation in stochastic dynamic
programming. It states that the value of a decision problem at a given state
is equal to the expected value of the sum of the immediate reward and the
discounted value of the future value of the problem. This equation can be
used to solve a wide range of decision-making problems, including
problems in finance, economics, and operations research.

The value function is a function that gives the value of a decision problem
at a given state. It is the key to solving stochastic dynamic programming
problems, as it can be used to find the optimal decision at each state. The
value function can be computed using the Bellman equation.

Stochastic dynamic programming has a wide range of applications in
finance, economics, and operations research. Some of the most common
applications include:

Finance: Stochastic dynamic programming can be used to solve a
variety of problems in finance, such as portfolio optimization, asset
pricing, and option pricing.

Economics: Stochastic dynamic programming can be used to solve a
variety of problems in economics, such as macroeconomic modeling,
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game theory, and industrial organization.

Operations research: Stochastic dynamic programming can be used
to solve a variety of problems in operations research, such as
inventory control, scheduling, and routing.

Stochastic dynamic programming is a powerful mathematical tool that can
be used to solve a wide range of decision-making problems. This book
provides a comprehensive to the theory of stochastic dynamic
programming, and it provides a detailed discussion of the use of stochastic
dynamic programming to solve problems in finance, economics, and
operations research.
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