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HA X >0k > 1 &ESEL Antoniadis 25 B M3 T A5 M 2 e 2 5 o B AR 22 v
WAk T8, VR TR R R L IEAS MEAN A TR MISE () iR R ISR . Lil2 431 i g5
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i=1

1}. a, b B ag < a < b < bp WAL MWi& f1(z) = f(z)(a <z < b) BRI TRIE

etk ANBAl T

R k-1
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Development Review of Wavelet Estimation Method

ZOU Yuye!? FAN Guoliang?

(* Key Laboratory of Advanced Theory and Application in Statistics and Data Science — MOE,
School of Statistics, Fast China Normal University, Shanghai, 200062, China)

(2 College of Economics and Management, Shanghai Maritime University, Shanghai, 201306, China)

Abstract: Wavelet estimation method has always been one hot and difficult problem in Statistics, and
has wide application value in data compression, turbulence analysis, image and signal processing and seis-
mic exploration, etc. The research object of this paper is the application of wavelet estimation method in
mathematical statistics, focuses on the basic theory of wavelet estimation method, the types of threshold,
and research achievements of the wavelet estimation method under complete data, incomplete data and
longitudinal data. Due to the complexity and incompleteness of the data, traditional research methods
are no longer applicable. It needs to combine with the characteristics of left truncated data, right censored
data, missing data and longitudinal data, use the plug-in, calibration regression, imputation and inverse
probability weighting methods. The nonlinear wavelet estimators of estimated functions are constructed,
study the asymptotic expansion for mean integral square error (MISE) of nonlinear wavelet estimators
and prove the asymptotic normality of estimators. The asymptotic expansions of MISE are still true
for the estimated function with finite discontinuous points, and verify the uniform convergence rate of
nonlinear wavelet estimators in Besov spaces, which contain unsmoothed functions; as well the wavelet
method is used to study the consistency and convergence rate of the parametric and nonparametric parts
for the semi-parametric regression models. Finally, the potential development direction of wavelet method
is briefly discussed.

Keywords: asymptotic properties; incomplete data; linear wavelet estimation; longitudinal data; non-
linear wavelet estimation
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