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Title “Bootstrap and subsampling inference with many weak instruments”
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Summary:

Instrumental variables have been widely used for estimating the causal effect between
exposure and outcome. We analyze the application of bootstrap methods to instrumental variable models
when the available instruments may be weak and the number of instruments goes to infinity with the
sample size. We demonstrate that the standard residual-based bootstrap procedure cannot consistently
estimate the distribution of the limited information maximum likelihood estimator or Fuller (1977)
estimator under many/many weak instrument sequence. The primary reason is that the bootstrap
procedure fails to capture the instrument strength in the sample adequately. We propose modified
bootstrap procedures that provide a valid distributional approximation for the two estimators with
many/many weak instruments. Finally, we discuss the validity of the subsampling method in this case.



