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Professional Certificate in AI-Powered Business Analysis

Reinforcement Learning

Reinforcement Learning (RL) is a type of machine learning where an agent learns to make decisions by
taking actions in an environment to maximize some type of reward. The agent learns from the
consequences of its actions, rather than from being explicitly taught, which makes it a powerful technique
for solving complex problems. In this explanation, we will cover key terms and vocabulary related to RL that
are important for the Professional Certificate in AI-Powered Business Analysis.

Agent: In RL, an agent is an entity that perceives its environment and takes actions to achieve a goal. The
agent can be a software program, a robot, or even a human.

Environment: The environment is the world in which the agent operates. It could be a virtual world, a
physical environment, or a simulated environment. The environment provides the agent with sensory
information, and the agent takes actions that affect the environment.

State: A state is a description of the environment at a particular point in time. It can be a vector of features
or a more complex representation, such as an image. The state provides the agent with information about
the current situation, which it can use to decide what action to take.

Action: An action is a decision made by the agent that affects the environment. Actions can be discrete,
such as choosing among a set of predefined options, or continuous, such as selecting a value from a
continuous range.

Reward: A reward is a scalar value that indicates how well the agent is doing in achieving its goal. The
reward is used to evaluate the quality of the agent's actions and to guide its learning.

Policy: A policy is a mapping from states to actions. It defines the agent's behavior in the environment. A
policy can be deterministic or stochastic. A deterministic policy maps each state to a single action, while a
stochastic policy maps each state to a probability distribution over actions.

Value function: A value function is a function that estimates the expected cumulative reward that the agent
will receive in the future, starting from a particular state or state-action pair. The value function is used to
evaluate the quality of the agent's policy and to guide its learning.

Q-function: A Q-function is a type of value function that estimates the expected cumulative reward that the
agent will receive in the future, starting from a particular state-action pair. The Q-function is used in Q-
learning, a popular RL algorithm.

Exploration vs. Exploitation: Exploration refers to the agent taking actions to gather information about the
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environment. Exploitation refers to the agent taking actions that it believes will lead to high rewards, based
on its current knowledge. Balancing exploration and exploitation is a key challenge in RL.

Markov Decision Process (MDP): An MDP is a mathematical model used to describe RL problems. It consists
of a set of states, actions, rewards, and a transition function that describes the probability of moving from
one state to another, given a particular action.

Temporal Difference (TD) Learning: TD learning is a type of RL algorithm that updates the value function
based on the difference between the predicted value and the actual value, observed at the next time step.
TD learning can be used in on-policy or off-policy algorithms.

On-policy vs. Off-policy: In on-policy algorithms, the agent learns the value function for the current policy
being used. In off-policy algorithms, the agent learns the value function for a different policy.

Monte Carlo (MC) Methods: MC methods are a type of RL algorithm that estimate the value function based
on the average reward obtained over many episodes. MC methods can only be used in episodic tasks,
where the agent's interaction with the environment is divided into distinct episodes.

SARSA: SARSA is an on-policy TD control algorithm. It updates the Q-function based on the current state,
action, reward, next state, and next action.

Q-learning: Q-learning is an off-policy TD control algorithm. It updates the Q-function based on the current
state, action, reward, and the maximum expected Q-value for the next state.

Deep Reinforcement Learning (DRL): DRL is a type of RL that combines deep learning and RL. It can be used
to solve complex problems that require high-dimensional input, such as images or videos.

Deep Q-Network (DQN): DQN is a popular DRL algorithm that uses a deep neural network to approximate
the Q-function.

Proximal Policy Optimization (PPO): PPO is a popular DRL algorithm that uses a trust region optimization
method to update the policy.

Asynchronous Advantage Actor-Critic (A3C): A3C is a DRL algorithm that uses multiple actors and critics to
learn the policy and value function in parallel.

Challenges in RL: There are several challenges in RL that make it a difficult problem to solve. One of the
main challenges is the trade-off between exploration and exploitation. Another challenge is the credit
assignment problem, which is the problem of assigning credit to the actions that led to the reward.

Applications of RL: RL has many applications in business, including resource management, recommendation
systems, and autonomous systems. For example, RL can be used to optimize the allocation of resources in
cloud computing systems, to recommend products to customers based on their past behavior, and to
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control autonomous vehicles or robots.

Conclusion: Reinforcement learning is a powerful technique for solving complex problems in AI-powered
business analysis. Understanding the key terms and vocabulary related to RL is essential for anyone looking
to apply RL in a business context. By balancing exploration and exploitation, using value functions and
policies, and applying RL algorithms such as Q-learning, DQN, PPO, and A3C, businesses can leverage RL to
optimize their operations and improve their bottom line. However, RL also has many challenges that must
be addressed, such as the credit assignment problem and the trade-off between exploration and
exploitation. By understanding these challenges and applying RL in a thoughtful and strategic way,
businesses can harness the power of RL to achieve their goals and stay ahead of the competition.

Read online: https://certificates.gsbf.co.uk/guides/3376944/
reinforcement-learning

Greenwich School of Business and Finance · 27 Jun 2026


