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Abstract

When the variance of the measurement error model is known to have change points, a “CUSUM
type estimator” with tuning parameters is constructed by using a characteristic function for each
change point. The weak (strong) consistency and convergence rate of the variance change point
estimation are studied, and the “binary segmentation method” is extended to estimate multiple
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variance change points. The data-driven tuning parameter selection method is used to select suit-
able tuning parameters, and using the “CUSUM type estimate” with tuning parameters to make an
empirical analysis of the variance of the rise and fall of gold prices. The results show that the va-
riance change points obtained based on the tuning parameter “CUSUM type estimator” are consis-
tent with the reality, and the estimators are more robust.
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Table 1. The estimated value of the first variance change point estimated by the CUSUM estimator under different adjust-
ment parameters 7 and the corresponding actual time
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Table 2. The second variance change point estimate of the CUSUM-type estimator under different adjustment parameters
y and the corresponding actual time
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Table 3. The third variance change point estimate of the CUSUM-type estimator under different adjustment parameters y
and the corresponding actual time
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Figure 1. Weekly data on gold price increases and decreases from January 2004 to September
2023
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