
Unified Framework for Sequential Decisions:
A Comprehensive Analysis
Sequential decision-making is a fundamental problem in artificial
intelligence (AI) and machine learning (ML). It involves making a sequence
of decisions over time, taking into account the potential consequences of
each decision and the uncertainty of the environment. Sequential decision-
making tasks arise in a wide range of applications, such as robotics, game
playing, resource allocation, and financial trading.

There are three main approaches to sequential decision-making:
reinforcement learning, planning, and online learning. Each approach has
its own strengths and weaknesses, and the best approach for a particular
task depends on the specific requirements of the task.

In this article, we propose a unified framework for sequential decision-
making that encompasses reinforcement learning, planning, and online
learning. The framework is based on the notion of a "decision model,"
which represents the knowledge that an agent has about the environment
and the possible actions that it can take.
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Lending : Enabled

The decision model can be updated over time as the agent interacts with
the environment and learns from its experiences. This learning process can
be either online or offline. In online learning, the agent updates its decision
model as it interacts with the environment. In offline learning, the agent
updates its decision model based on a dataset of past experiences.

The unified framework provides a common foundation for understanding
and comparing reinforcement learning, planning, and online learning. It also
provides a basis for developing new algorithms and methods for sequential
decision-making.

The unified framework for sequential decision-making is based on the
following theoretical underpinnings:

Markov decision processes (MDPs) are a mathematical framework
for modeling sequential decision-making problems. An MDP is a tuple
(S, A, P, R, γ),where:

S is the set of states

A is the set of actions

P is the transition probability distribution

R is the reward function

γ is the discount factor
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Reinforcement learning is a type of learning that allows an agent to
learn how to behave in an environment by interacting with it and
receiving rewards and punishments.

Planning is a type of decision-making that involves searching for the
best sequence of actions to take in a given situation.

Online learning is a type of learning that occurs in real time as the
agent interacts with the environment.

The unified framework for sequential decision-making has a wide range of
practical applications, including:

Robotics

Game playing

Resource allocation

Financial trading

Healthcare

Transportation

Manufacturing

The framework can be used to develop algorithms and methods for solving
a variety of sequential decision-making problems in these and other
domains.

The unified framework for sequential decision-making has the potential to
advance the field of sequential decision-making in several ways:



It provides a common foundation for understanding and
comparing different approaches to sequential decision-making.
This can help to identify the strengths and weaknesses of each
approach and to develop new algorithms and methods that combine
the best features of each approach.

It provides a basis for developing new theoretical results in
sequential decision-making. The framework can be used to prove
new theorems and to develop new techniques for analyzing sequential
decision-making algorithms and methods.

It can be used to develop new applications of sequential decision-
making. The framework can be used to develop new algorithms and
methods for solving a wide range of sequential decision-making
problems in a variety of domains.

The unified framework for sequential decision-making is a powerful tool for
understanding, developing, and applying sequential decision-making
algorithms and methods. The framework has the potential to advance the
field of sequential decision-making in several ways, and it is likely to play
an increasingly important role in the development of AI and ML systems.
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