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Abstract

In order to solve the problem of interval prediction of nonparametric variance models with fixed
design, a prediction interval of response variable is constructed by the polynomial spline estimate
of variance function and the linear extrapolation in this paper. The results of a simulation example
show that as the sample size increases, the average interval coverage rate gradually approaches the
given confidence level, and the average width of the prediction intervals gradually decreases. In
terms of knot number selection, the AIC criterion outperforms the BIC criterion. Furthermore, an
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application analysis is conducted on the contribution rate of the tertiary industry to the increase of
the GDP in Henan province. And the prediction intervals for the 15t Five-Year Plan period are ob-
tained.
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Table 1. The fitted average interval coverage rate MICP and standard deviation (in the parentheses)
= 1. RN EHXEEERNHE MICP SiREEFESR)

AIC #E BIC v
" MICP MICP -0.95 MICP MICP -0.95
50 0.9562 (0.0335) 0.0062 0.9433 (0.0377) —0.0067
100 0.9463 (0.0212) -0.0037 0.9393 (0.0240) -0.0107
200 0.9445 (0.0154) ~0.0055 0.9402 (0.0170) -0.0098
400 0.9451 (0.0108) —0.0049 0.9439 (0.0117) —0.0061
600 0.9474 (0.0078) -0.0026 0.9456 (0.0098) —0.0044
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Table 2. The fitted average interval width AIW and standard deviation (in the parentheses)
2. BEAREHNXEEERNE AW SIREEGFESA)

n AIC #EN BIC 7N
50 1.2244 (0.1802) 1.2273 (0.1966)
100 1.2869 (0.1478) 1.3378 (0.1528)
200 1.3296 (0.0982) 1.3542 (0.1033)
400 1.3681 (0.0831) 1.3785 (0.0773)
600 1.3722 (0.0625) 1.3837 (0.0655)

Table 3. The predicted average interval coverage rate MICP and standard deviation (in the parentheses)

= 3. HETNMXEE S ENIE MICP SIREEGFESA)

AIC #EN] BIC )
" MICP MICP -0.95 MICP MICP —0.95
50 1(0) 0.05 0.9980 (0.0198) 0.0480
100 0.9978 (0.0209) 0.0478 0.9989 (0.0150) 0.0489
200 0.9901 (0.0583) 0.0401 0.9925 (0.0517) 0.0425
400 0.9819 (0.0840) 0.0319 0.9861 (0.0734) 0.0361
600 0.9547 (0.1369) 0.0047 0.9614 (0.1334) 0.0114
Table 4. The predicted average interval width AIW and standard deviation (in the parentheses)
F 4. RETUMXEEEHE AW STREEFESA)
n AIC #EN BIC U
50 0.9582 (0.3765) 1.0062 (0.3686)
100 0.8469 (0.2825) 0.9325 (0.3352)
200 0.7281 (0.3025) 0.8087 (0.3199)
400 0.6534 (0.2414) 0.7042 (0.2591)
600 0.5964 (0.2299) 0.6414 (0.2448)
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Figure 1. The sequence of the contribution rates of Henan’s
tertiary industry to the increase of the GDP {Y,, }
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Figure 2. The transform sequence {Y, }
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Figure 3. The estimated variance function &7 (x)
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Figure 4. The estimated error sequence {Z,}
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FER MK 0.05 T, IEAAFLE AR, U {4} A PRaral. D, B 5&IT {611
EUAR R R BRI B AHC R B W DUA HSEIR %30 Q SEUHEL P {EI/N T R PRSP 0.05, JHLAH A
IR, YL {6} AR A P a1, Bhsb, 156 45t T {6} 10 Q-Q B, Wit s 4 AR 7E — 2 ELLR ML,
[FI KS-Ki ) P 0.085 > 0.05, #55Z {& } IRMIEZS 2 A0 i %, Sl & ~ N(0,1)

M SRR DA Y, {6 ) IEAR AR AR RS 2 U=, wIxd (&) 57 AR, {H
TESEPRILE T, AR HI(E BB, AL AR

& =0.402365,_, - (14)

7 25 TR (L4) R ZE T {6 ) IR IR R, ot g =4, —& . B 7 T IEIR & Q Gih E I
PAHIR T REMKT 005, FILLAN (&} 2 EAMEAE T gE—DHh, &6 4 TR (1)K HUh T &
HAGI 4R, B, ZHUGK R P {4 0.0029 <0.05, " LAY SH 24, AT L B (14) 2 A& 1 -
I, 50 {Y, iR @ AE S B R () AT

B8 S TP AY, ) E ST B A X R, Horh R A AU e AR B A X R R SRR S A
T4 X [ 78 55 % MICP 24 0.9333, “FIJIX[AITEEE AIW O 14222, 3£ 7 45 H T TRIIASK 5 4 Y, FEE
DX [A)RR] 48 5 = P sk Y, I EE X ], H

YOt — e(Yl+3A5985) . (15)

Table 5. The ADF test results of {£,}
F5. (&) B ADF HIE4ER

. t 4t P{H
ADF SR ~3.6857 0.0370
1% 3 P KF —-4.15
K08 i FAl 5% i E PEKF -3.50
10% 5 7K -3.18
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Figure 5. Autocorrelation coefficient and partial autocorrelation coefficient of {ét}
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Figure 7. Autocorrelation coefficient and partial autocorrelation coefficient of {ét}
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Table 6. Parameter estimate in model (14) and its test results
7 6. EHE(14)HBHHIT RRIELER

B3 ES bR 2 t gt P1a
AR(1) 0.40236 0.1350 2.9795 0.0029
15
1r - = — 77
N _ _ - - = ~ - - B ,./
05 N~ . e 1
or . . Lt y
>~ . . Cee * * ot
-0 > s .
-1 RN h N
_1_5_ m
B 0 é 1I0 1‘5 2IO 2IS 3I0 3:5 4IO 45

Figure 8. {Y,} and its pointwise confidence intervals
8. {V} REZEREREXE

Table 7. Prediction intervals of the contribution rates of Henan’s tertiary industry from 2026 to 2030
= 7. 2026~2030 £FiA S & 58 = ol STBK SR AD TN X 18]

oy t Y, (X [ Y, H T X ) 2% X ] 08 (5 )
2026 46 [-1.1503, 1.1503] [11.5677, 115.4438] (63.5058)
2027 47 [-1.2353, 1.2353] [10.6249, 125.6872] (68.1561)
2028 48 [-1.3148, 1.3148] [9.8127, 136.0911] (72.9519)
2029 49 [-1.3898, 1.3898] [9.1038, 146.6881] (77.8959)
2030 50 [-1.4609, 1.4609] [8.4786, 157.5037] (82.9912)

5. &5RiE

ARICHET 2 T RE S AL TH NN E ANV, M 18 € BT RS H07 22 AL B P X R), A0 545 42
7 000 X TR R T A T, SRR T A IR R A AR = )l Dk 2R T X ]
& H

TR A B N SCHE SRR A0 H 58 B 6 25 P 1 K (%) S T It A T A e o R R R KT AR T
7 (2024-ZZIH-281).
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