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Abstract

The significance test of parameters in high-dimensional linear models is a hot topic in statistical
research. Existing statistical methods are often limited to the assumption of parameter sparsity,
but in practice, this assumption is difficult to test and easily violated. In this paper, the significance
test of the parameter group is carried out through reconstruction regression. First, the recon-
struction regression model is obtained by using the structure of the null hypothesis, and the linear
correlation model between the design matrices is established, and then the correlation between
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the errors of the two models is calculated. The hypothesis is transformed into a testable moment
condition, establish the test statistic, and obtain the asymptotic distribution of the test statistic.
Finally, through simulation experiments, the probability of Type I error of the test method and
power function curve under different error and design matrix settings are observed. The experi-
mental results show that for the parameter group test, the moment method can ensure that the
probability of Type I error is close to the significance level, and can prove the power property of
the test.
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Table 1. The Type I errors of moment method and Wald test under light-tailed error settings

F 1. RREIRERE T AM Wald RIGHIEE | 258512
BRERZE + Toeplitz %it BERE + AHKET

B Wald P Wald
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Table 2. The Type I errors of moment method and Wald test under heavy-tailed error settings
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Figure 1. Power function curve under light-tailed error distribution
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Figure 2. Power function curve under heavy-tailed error distribution
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