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Progress in natural language processing has historically been driven by better data, and
researchers today are increasingly using “synthetic data” - data generated with the assistance
of large language models - to make dataset construction faster and cheaper. However, most
synthetic data generation approaches are executed in an ad hoc manner and “reinvent the wheel”
rather than build on prior foundations. This tutorial seeks to build a shared understanding
of recent progress in synthetic data generation from NLP and related fields by grouping and
describing major methods, applications, and open problems. Our tutorial will be divided into
four main sections. First, we will describe algorithms for producing high-quality synthetic
data. Second, we will describe how synthetic data can be used to advance the general-purpose
development and study of language models. Third, we will demonstrate how to customize
synthetic data generation to support scenario-specific applications. Finally, we will discuss open
questions about the production and use of synthetic data that must be answered to overcome
some of their current limitations. Our goal is that by unifying recent advances in this emerging
research direction, we can build foundations upon which the community can improve the rigor,
understanding, and effectiveness of synthetic data moving forward.
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