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Abstract
Threshold autoregressive (TAR) models are popular nonlinear extension of the linear autoregressive (AR) models.  Though many have developed the asymptotic theory for parameter estimates in the TAR models, there have been less studies about the finite sample properties. Woodroofe (1989) and Woodroofe and Coad (1997) developed a very weak approximation and used it to construct corrected confidence sets for parameters in an adaptive linear model. This approach starts with an approximate pivot, and employs the very weak expansions to determine the mean and variance corrections of the pivot. Then, the renormalized pivot is used to form corrected confidence sets. The goal of this research is to extend the very weak method to the TAR models to form corrected confidence sets when sample size is moderate. Some simulation studies are provided to assess the accuracy of the method. Then, we apply the approach to a real U.S. GDP data.
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