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Abstract

With the development of economy and the progress of science and technology, the average life
expectancy of China’s population is gradually rising, but the degree of population aging is becom-
ing more and more serious. If we do not take effective measures to deal with it, the aging popula-
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tion will hinder China’s economic and social development and is more likely to cause a series of
social problems. From the perspective of population prediction, this paper analyzes the change
law of the population over 65 years old in Zhumadian City, Henan Province by using GM(1,1) mod-
el, and establishes an appropriate population prediction model to predict the population over 65
years old in Zhumadian City from 2021 to 2025, which is divided into 1,156,000, 1,218,000,
1,282,000, 1,350,000 and 1,422,000. Finally, combined with the analysis results of GM(1,1) pre-
diction model, relevant suggestions are put forward.
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1. 5|8

N R — AR T — N E R X AR TR, FR AN DR 28N DG £
AN R B X AR AR N AT o B BN I G IR o AR IR & [N I 4L bn o, S — AN
FEHIX 60 & LA AN D BRSSO EEBE 10%, 580 65 £ LU EA D80 S E A D ERBT 7%, 1
INNIZ E Rl XN Z Ak 2 - a E N S A SR, RIE 60 & KL EA D BT
18.70%, 1, 65 %KLL EANE &L 13.50%. BCESNRANE AL E BT T 5.44%M1 4.63%. FEEIRIE
ST MR EE R R, RE RN RAEEKF I B, 2R ZEEmk, SREERST.
20 NI R TERE .

b
2. BE

EIpr Bk 65 & & UL E A S N E E EAE AT 2 i AL SRR B o br e, W R E I 7%
HS2>T 14% R E 22 EEB 14%(H 28T 20% 00 B2 i ik 2 iR b B 20%
{HRAET 40% N HE 22 @I 40% 0 0 E 2 At 2 1], 2021 4K, FKE 65 % KLl EH
NOEERBERHAL, 20,056 JiIN, ENEFRLNEELSNON 14.2%. ZHRE FFRE, REREDMN
B2 it 2.

MEEEAREAOREZ —, —HEIREM™ERA D ZRA 2] RHEHE-CREE NS AL
BEIR, WERFEENDEEN 9937 A, HEEER 7.04%, HENOHEREINT 534 JiN. 1
65 & K UL ENAER 13.49%, 5 10 FaT BRI DS 4E RAH, X —HEYE T 5.13%. HG)5EA
TR RS, AL E] 2020 K, SEEIETTE AN 700.8 SN, HH 60 & KL E AT
19.8%, 65 % UL EMANEZ) Y 15.72%, HEHET AN OBER, WP AZ@He, AR, T
RAFHFL . SO, ARSE SR E R KRBT SR, BRIRZIRALTRE . SCERARYE I /4 Ge it Jm 3L
PEHEAT T AHRHE H

3. BiEkiFERKE GM(1,)EEE
3.1. BiEFkIE
ARICKH T A SR 2011~2020 S BRI TR, X 2021~2025 G0 /4 5 55T 65 % & LA L
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ZENDEEIAT T M, 2011~2020 4 10 FFEIFM A DIET 65 & KU E2FENDEERFET A
FAEGY ) TR 48 [ AT RIS R BT AIRY (L 1),

Table 1. The number of elderly people aged 65 and over in Zhumadian City, Henan
Province from 2011 to 2020

= 1. UEAEDET 2011~2020 £ 65 S R EEFEAONE

() 65 LA AN
2011 71
2012 74
2013 77
2014 81
2015 84
2016 89
2017 91
2018 97
2019 108
2020 110

3.2. I8 GM(1, )85

GM(1, )58 8 2 368 gt 2551 1] 25 B Z110HE 4 A 22000 DA 2135 R it AN 8oa) i) 82000 A8 O iy, S i 1)
HHUNIEAGES, BNE BB E A, S8 B0 AR A B L I DR 6 Ha Hh 28 AR o e B A
ICLRAR[3], HAERGE R

x'(1),x°(2), -, x" (M) R EEL TFREEES, il — R BIERAE A A, R fs:

(M) =22 (o) M
T R R R AR . IR, BENLMEIRES, SRR RE .
HE AR T R
)
& +ax'/ =u 2
QO HIHHRSH G N av us S8 a. u BN ZIRIENEF 2
[a}:(BTBfJBTnI 3)
u

GYRY, WA, ¥, =[x (2),6" (3)," (4),x (M) B RS HURAE, M SR AT
—E[ﬂ”a)+xm(zﬂ 1

B= : : 4)

(4K L
<O (1 +1) = {XO (1)_1} e 4 X (5)
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4. SUBEHIEDET 2021~2025 £ 65 SR EAOFM
4.1. EAEHEDEDT 65 SR EEEAOS GM(1,1) 7k & EIEEAIEST
3 1 TR FEAE ST 10 AR 65 ¥ & UL BN DEPE, 2011 FF] 2020 FH N FELRD

NIRWEES, HIEGP W
x*(1)=(71,74,77,81,84,89,91,97,108,110)

B (DA — X R I 751
¥ (1) = (71,145,222,303,387,476,567,664,772,882)

i1 (4) 015
5 108 —183.5 —262.5 -345 -431.5 -521.5 -6155 -718 -827
o 1 1 1 1 1 1 1 1
Y, =[74 77 81 84 89 91 97 108 110]'
FH A

al [-0.052
ul | 67.05
)RR E IS )ET 65 & M LA RN A= ) T A7 o .
' (£+1) =1367.23¢" ~1296.2
4.2, ERRIG

IREKEIY R BAR SRS B T H S 3022 C MVINRZEMER P LR B PRE[4], 72X GM(1, DB RS B2
AT IR ERIR[S], o RS 5 20 AT S 51 5 A R 2 P S AR A R M w45 2 2.

Table 2. Prediction results and error test of GM(1,1) model
2. GM(1, DRBMTFUNZE R 5IRERL

SER ) RIS 2 (1) SRR P FARFR 2%
2011 71 71 0 0
2012 72.583 74 1.417 1914
2013 76.437 77 0.563 0.732
2014 80.494 81 0.506 0.624
2015 84.768 84 —0.768 0914
2016 89.268 89 -0.268 0.301
2017 94.007 91 -3.007 3.304
2018 98.998 97 —1.998 2.059
2019 104.253 108 3.747 3.469
2020 109.788 110 0.212 0.193

B P43 P AR IR 22 0.015 < 0.2, MRS R ZE R0 . PSR AR AE 2 S, =13.522 FlAR itk 2
S,=1.947, JG¥ZE C=S5,/S, =0.144, FH0.6745S, =9.121 (0.6745 AbrifEIEA BRI A R B IHER
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TS I R R, BT |E (k) - E| (/N F 9.121, MUMBERERXE P ={|E(k)- E|<0.67455,} =1,
MG 3 Ay RS A SN S5 ZR B, AT LA _F 3l AR € PO ASE 2R i B 4 B S B T 65 % e DA BN AT
HI

Table 3. Model classification conditions

¥ 3. BEZRRSFH

RS 2 c P
h75 <0.35 >0.95
Bk 0.36~0.50 0.80~0.94

RE 0.51~0.65 0.70~0.79

TG >0.65 <0.70

i ERE R R A DR 65 % &L EEFENOECE TR, w437 4 5 D)5 i R R HAE
65 H UL FZENDRE, WE 4 P, HE 4 77580, RRTEMMEEREDIEN 65 2 &L FEZEAND
BEMT BT, 32025 4 65 % UL EEFENOEETIAT 1422 BN, HERK,

Table 4. Prediction of the number of elderly people over 65 years old in Zhumadian

%ﬁ. OGS 65 FLA EZEAOKETNR
SENGE) N (PN
2021 115.6
2022 121.8
2023 128.2
2024 135.0
2025 1422

5. FRSIREWN

R B SRR 2011~2020 FH 65 % KU EZFEN D HdE, @ik GM(1,1)BAY ) Fiti 31
2021~2025 I JETI 65 & LA L FE N DHES 78 115.6 TTA, 121.8 FiIN, 1282 Ji N, 135 i\,
1422 JiN, MR/ Hr R TMBELIEN 65 & KLU LZENDAT EF, KRILENDZRALE S
oK. HTIEAS WK BT, REBANBERRAERRE, FAEENT#HEE - EEmEmN
IR L HEFRE. WH ANRREMSHET, BAKE . &7, SEmA—RAM LT, kF
TN—RESRK, BHSRE IS, (2 7 AN TR 5T, X LeHR et 72 et 2 .
BT UL B M AR SO T —Le il 02 2 WA RE AN i AR B R — e L

%%W%%% YN T IR ME TR ARG I, R R EEN TR E RS IER
&ﬁé%z%o BHREMEE RN ENU BT AT, IR BRI, EBEHERE L%, 55
SHRIRIEE, F RS IR, HEHEASIRENM R, WFREhi, WA 6]. Slihtha I8N
IR, REFTIHIEE, R ZFE AN E RN FRE RS T R[]

B E. BAERCEHSMAT T S EBEOR, HERRREZ NERREAEEHE. EH
WAETABRANK, EFERTFZ—&WT, —E5 7T ZemRANIRE, WRFEE =1
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71, IRRE TR R FE A KT
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