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We introduce context augmentation, a data-augmentation approach that uses large lan-
guage models (LLMs) to generate contexts around observed strings as a means of facilitat-
ing valid frequentist inference. These generated contexts serve to reintroduce uncertainty,
incorporate auxiliary information, and facilitate interpretability. For example, in the two-
sample test, we compare the log-probability of strings under contexts from its own versus
the other group. We show on synthetic data that the method’s t-statistics exhibit the
expected null behaviour while maintaining power and, through a replication, that the
method is powerful and interpretable. We next introduce text-on-text regression. Con-
texts generated around the predictor string are treated as mediating variables between
the predictor and outcome strings. Using negative controls, we then distinguish between
semantic and syntactic dimensions of prediction. Analysis of real-world dialogic data illus-
trates behaviour predicted from a psycholinguistic framework. Theoretically, we provide
identification conditions, derive an influence-function decomposition, and show that re-
peated cross-fitting of a pivotal statistic yields higher-order efficiency. We derive bounds
linking estimation error, context count, and number of cross-fits. Taken together, context
augmentation offers the ability to connect LLMs with longstanding statistical practice.
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