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Abstract

To explore the distribution of nonparametric function estimator in the nonparametric regression
model, we first obtain the normal distribution of the spline estimator of the mean function in the
standard normal error casein this paper. Then the asymptotic distribution of the spline estimator
of the variance function based on the residuals is obtained. And the linear function of individual
chi-square variable is used to approximate the asymptotic distribution of the variance function
estimator. The distribution of the mean function estimator and the asymptotic distribution of the
variance function estimator are illustrated by numerical simulations.
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Figure 1. Histogram of the estimates at each point of the mean function and its probability density function curve
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Table 1. The P-values of the Two-sample t-test-test for the mean function
= 1. BEERE Two-sample t-test #&IEHY P &

xIN 10 50 100 500 1000

0.02 0.0007 0.4628 0.4062 0.9438 0.7338
0.20 0.0586 0.4463 0.5546 0.8140 0.7879
0.40 0.0472 0.7216 0.5068 0.6059 0.9070
0.60 0.1672 0.0525 0.3608 0.5405 0.6887
0.80 0.3916 0.7595 0.9055 0.6088 0.4992
1.00 0.0060 0.8371 0.7298 0.2669 0.9159

B 1A%, 24 x=0.20.4,08I, PEIAT 0.05 4 NBKE, & 540 PEBAT 0.05,

!

FELEE MR F VAT 0.05 7, MZisz RE e, BIAJIR 380 ik M RS 7040 .
3.2. FERBEITTRAEL

Koo s B T
b RIEBHE)AE M, i a ¢ e

S BEHUVERN MR az® (d°)+ e FOBEHLEL

T RERAITIE, IS4 R B N A 20 6 () M

byt BT T, R 55 = RS T 2 A TR TR A T —

Y Y

# W

g

N

oAt
WAL, X ERID AT 2R E R, A

DOI: 10.12677/aam.2022.1110788 7427 IR Esid


https://doi.org/10.12677/aam.2022.1110788

ARG, BHoHr

& 2 247 x=0.02,0.2,0.4,0.6,0.8,1.0 Xb7E N = 1000 I} 1) B 77 B FIHE 2235 1 o Bt 42 1] o

200

150

100

50

(®) %022 (c) x=0.4

250 200

150

200 150

150 100

100
100
50

50 50

0 02 04 06 08 1 0 02 04 06 0.8 04 02 0 02 04 06
(d) x=0.6 () x=0.8 ® x=1.0

Figure 2. Histogram of the estimates at each point and its probability density function curve
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Table 2. The P-values of the Two-sample t-test-test for the variance function
5= 2. FEFRE Two-sample t-test #IEAY P &

xIN 10 50 100 500 1000

0.02 0.3875 0.2297 0.0620 0.1405 0.0955
0.20 0.3715 0.0989 0.9234 0.9621 0.6536
0.40 0.8930 0.3863 0.9431 0.3844 0.9430
0.60 0.2782 0.6464 0.7323 0.1275 0.7215
0.80 0.3610 0.9049 0.9524 0.7373 0.9535
1.00 0.2025 0.4128 0.8573 0.9954 0.9361
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