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Abstract:

Training on self-generated synthetic data has become increasingly common, yet its theoretical understanding remains limited. We
study verified self-training in a linear regression model, where a pre-trained estimator generates synthetic covariate-response pairs,
an oracle verifier retains pairs whose synthetic responses differ from the corresponding true downstream regression values by at
most a verification threshold, and post-training refits an active subset of coordinates while fixing the remaining coordinates at their
pre-trained values. We derive nonasymptotic risk bounds in four regimes determined by the relative magnitudes of the verification
threshold, generation-noise scale, and pre-training error scale. These bounds characterize how verification affects prediction error
across the four regimes. We also quantify the effects of generation noise, the effective accepted sample size, and the covariance
structure of the accepted covariates on prediction risk.
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