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Introduction

One of the most important topics in statistics is regression analysis, which
examines the relationship between independent and dependent variables.
According to the type of function that expresses the relationship between two
independent variables and the response, regression is divided into two
categories: parametric regression and non-parametric regression. In non-
parametric regression, the relationship between the independent variables and
the response is expressed through an unknown function and is of particular
importance due to the initial preconditions.
One of the important tools in estimating the regression function is the wavelet.
Wavelet is considered as an analytical tool in signal processing and
mathematical functions, and it has the ability to solve related problems in
applied mathematics. For the first time, Donoho and Johnstone (1992) used
wavelets in statistical research. Much of the advanced mathematical and
statistical material of wavelet theory is given in Chui’s book (1992).
Material and methods
In this scheme, the wavelet threshold estimation of semiparametric regression

model with correlated errors with having Gaussian distribution is determined
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and the convergence ratio of estimator computed. To evaluate the wavelet
threshold estimation, the block function and sinusoidal function are used as
objective functions and using the simulation method the average of mean square
error and standard deviation. Also, the wavelet semiparametric regression
model has been fitted to data on the growth rate of the teeth.

Results and discussion

The purpose of this article is to estimate the wavelet threshold of the
semiparametric regression function with dependent errors and Gaussian
distribution. The wavelet estimator always has a lower mean square error than
the wavelet kernel estimator. Also, by increasing the number of observations of
the sampling function, the accuracy of the wavelet estimator increases
compared to the wavelet kernel estimator, and the error rate of the wavelet
estimator tends to zero faster. In addition, the wavelet estimator always has a
lower standard error than the wavelet kernel estimator.

Conclusion

The following conclusions were drawn from this research.

e The wavelet threshold estimator of the semiparametric regression
function was investigated and its convergence rate was calculated.

e In order to evaluate the proposed estimator, sinusoidal and block
functions were used as objective functions and by using simulation, it
was shown that the average mean square of the errors obtained by the
wavelet threshold method is lower than the average mean square of
the errors obtained by the wavelet kernel method.

e According to the property of wavelet and scale bases, the wavelet
threshold method estimates sharp and jump points better than other

methods and has an acceptable convergence rate.
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