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Abstract

Although reinforcement learning is a popular method for training an agent
for decision making based on rewards, well studied tabular methods are not
applicable for large, realistic problems. In this paper, we experiment with a
factored version of temporal difference learning, which boils down to a lin-
ear function approximation scheme utilising natural features coming from
the structure of the task. We conducted experiments in the New Ties en-
vironment, which is a novel platform for multi-agent simulations. We show
that learning utilising a factored representation is effective even in large state
spaces, furthermore it outperforms tabular methods even in smaller problems
both in learning speed and stability, because of its generalisation capabilities.

Keywords: reinforcement learning, temporal difference, factored MDP

1 Introduction

Reinforcement learning (RL) [16] is a framework for training an agent for a given
task based on positive or negative feedback called immediate rewards that the agent
receives in response to its actions. Mathematically, the behaviour of the agent is
characterised by a Markov decision process (MDP), which involves the states the
agent can be in, actions the agent can execute depending on the state, a state
transition model, and the rewards the agent receives.

For small, discrete state spaces well-studied tabular methods exist for solving
the learning task. However, real world tasks include many variables, often contin-
uous ones, for which the state space is very large, or even infinite, making these
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