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Abstract

The natural fertility age level of China’s population has long been lower than the world'’s replace-
ment year level for a long time, and it is even facing a potential crisis on the edge of the fertility
safety trap of low age groups. The population growth structure presents a negative growth trend,
the population aging level continues to deepen and the birth rate “demographic dividend” propor-
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tion is gradually declining. This paper analyzes the status of child population and elderly popula-
tion in Sichuan province in 2011~2020, using gray GM(1,1) to conduct trend prediction analysis,
predict the trend of population structure in Sichuan province in 2021~2025, and give corresponding
countermeasures and suggestions. Methods: The number of people aged 0~14 and over 65 from
2011~2020 was selected, and the grey GM(1,1) model was used to predict the ratio of births to
aging population in Sichuan Province in 2021~2025. Results: The low-age fertility rate is overlap-
ping with the acceleration of aging in China, and the contradictions and challenges continue to
deepen.
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1. 5|15

HENH B F FEERCE DR SRR TR A Kr, BEE A L AR AE R BUE %
EEPHLZ RSN [T HIE R AP RRESE R A . N DAk 2 2L /KCT ) H 28 IR & S Ak
BILE “NZLA]” @S MR D R s R, St B T3 E LS N D S5 P 1] R BT 28 mT BEFELAS A
FUR R RS KM@ BT R, TR ZI R A ST b KOm T Frak R e . BRIk, B2l 245k
TR “ =#ZBOEE” TR QoI 2R FE 55 71 vk 24T N 1 G5 AR i i A0 A Jee EE K SR e ¢
NHERANAFER AN, AKFAA A O B T4 EEE A — S s & ISk LN M 5Eng,
W FEPU I 5 2225 H b AR AR G < —22 /7 RSN EREL,  BLEOEHES ST
H. st da— IR e i A R .

2. M5 %
2.1. BIRFkE

AT T 2010~2020 ERE (WU)IIESETH)R) « 2010~2020 4 (FEALGEHHEE) , Jf
MAZRIIY )N 0~14 5 N O¥CE, 65 £ LL EAND%E, 2 MiEbs.

22. IRA*E

A 2011~2020 4 PY )N I8 A2k at, SR Kt RGBS X 2021~2025 4EPU 1| 1 2546 185 gk 4T
T 434 . GM(L )RS A A I R FE AR /D, VG REFERGE, tH R MR AL, EAFEAR, TTE B
AHE RGP ERZisM. [2106)LE. ZENDOGHRBE, 8RR 2 R T TR S AR H g
FRPERT BB AT SeT, KGR GBI NS R R “ B E RO A, HaME B XM
CONFEAR” B CERT XA AR B RGEIE, WOy E R A 7R AT Tk
B, NI A] LA RUEE B (138 F 70 BT 22 08 AR 2 FR 1 772 R PR 255 ) ) 45 P 50 o i i oo DA
HTATPY ) A 2011 4F R B 2020 41909114 W FTA 14 J8 5 ) LEAT DL T I LF-4 0@ e J L SN HRIURL,
PLE T 65 A % 5% CL B A DY 48 A 3 4E N TR S BB VA Ay S 0 AR 5 735 A P ek ] G, it
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HEV B R A BIos DU 1148 YN I AR SRR A R %, LR i N I a3 5 38 A0 R A o Rl AT A 1
DESSE S TR

3. @I AOEK

PR A B R REE S Akt o N R IR R A R &N, 77 G BRI B, K
A H R GZBHE, &Pk RIL 2020 45 2010 AL, P9I 0~14 & N M1 AR N HLE R RE
T 087 ANE A, SR, ZRAAWINGE. 2020 4, FEBA PN EE 60 & &L, 65
B e LA EAERR I BON T L E ) i ik N4 21.71%. 16.93%, 5 2010 HILEIME KA EL, A DY)
W R EE 60 2 K UL s N LR B BRI LE AT P BT 24 5.41 DN E e, 65 SIS ULk
N D BF2) 5.98 AN E 4 m(ILFE 1),

Table 1. Changes of children and elderly population in Sichuan Province, 2011~2020
= 1.2011~2020 M) &) LEZFEAOLLETLE

Epy 0~14 % ALI(JIN) 0~14 & NI 4 Lk (%) 65 & KU EANC(AN) 658 KULEANT 5L (%)

2011 1304.00 16.20 868.78 12.03
2012 1310.77 16.23 954.10 11.81
2013 1341.76 16.55 1034.34 12.76
2014 1319.89 16.21 1138.74 13.99
2015 1302.78 15.88 1061.54 12.94
2016 1318.69 16.64 1131.58 13.70
2017 1314.11 15.83 1156.44 13.93
2018 1365.07 16.37 1250.22 14.99
2019 1374.69 16.41 1318.07 15.74
2020 1347.11 16.10 1416.76 16.93
4. STIES R

4.1. BAREFS

2011~2020 4 14 LULTFHJLENDEGEF] XO = (xO), XxO2)--x0(10)) = (1304.00, 1310.77,
1341.76, 1319.89, 1302.78, 1318.69, 1314.11, 1365.07, 1374.69, 1347.11), XOZFgmARITE, ZEHNA
AN RAEH S ZEAN LA 2 AFTENX Py, AT AT B vy, St Zon A kB 2 nF 41 x® =
(2614.77, 3956.53, 5276.42, 6579.2, 7897.89, 9212, 10577.07, 11951.76, 13298.87), A1 65 % A ¥4 A5
G XO = (XO(1), XO(2)--XO(10)) = (968.78, 954.1, 1034.34, 1138.74, 1061.54, 1131.58, 1156.44, 1250.22,
1318.07, 1416.76), it 2 hnAz 0 B x® = (968.78, 1922.88, 2957.22, 4095.96, 5157.5, 6289.08,
744552, 8695.74, 10013.81, 11430.57).

4.2. ¥3E R B FI¥REEE Y

_%[x(l) (1)+ x® (2)] 1 X0 (2
B=| 5[ @+x@)] 1)v- X(O)s(s
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£t BB, (B'B) 1, B"Y, (B'B) ™*B'Y, 5% a, u ({14l .0~14 ¥ : a = —0.004344439, u = 1301.209637,
u/a = —299511.54; Bl 2011~2020 £ 1145 0~14 % N 11 GM(L,1) K TR Ay X @ (k+1) = 300815.548
3, 23 AP R4 5L, 2011~2020 4EPY 1|45 65 % LA LI AN H a =—0.00505703, u = 1303.108134,
ula=-299511.548; . GM(L 1)K TN . X (k+1) =258651.3037.

4.3, 1ERIRIY

JE B2 TS GM(L, )AL A S k2 —, Hodh P RN ZEMS . 2P E D)1 0~14 A
i GM(L 1)K TR P = 98.79%, “FIIAHIRHRZE = 1.21%, TE 0.01~0.05 2 [6], A& %1%
ZEHHREERATT A, VU4 65 % L LR ITE GM(L 1)K (Ul AL b P = 98.70%, ~FH4AHxT iR %
= 1.30%. R#FEKOFMAEILE, H-a <030, FTLAHAKE GM(L L)AL, K ENE NG
. 2T P>0.95, RN TN Eg G, T LA PR K G TR B 6t DU )1 ) L #E AR N AT TR
We (W% 2)

Table 2. Comparison of actual population forecast and forecast value in Sichuan Province
2 2. [m)E A OFUNSSpRE S TURET EE

o 14 B LT AAAN) 65 % L EANT(HA)

bR E TME HRRT R 2 bR E TiE HART R 2
2011 1304.00 / / 968.78 / /
2012 1309.71 1310.77 -1.052 1311.32 1310.77 0.550
2013 1315.42 1341.76 —26.339 1317.96 1341.76 -23.791
2014 1321.14 1319.89 1.257 1324.65 1319.89 4.760
2015 1326.89 1302.78 24.119 1331.36 1302.78 28.586
2016 1332.67 1318.69 13.986 1338.11 1318.69 19.425
2017 1338.47 1314.11 24.368 1344.89 1314.11 30.789
2018 1344.30 1365.07 -20.763 1351.71 1365.07 -13.351
2019 1350.15 1374.69 —24.530 1358.57 1374.69 -16.118
2020 1356.03 1347.11 8.927 1365.45 1347.11 18.349

5. GRS
5.1. PO)Il& 2021 ££~2025 FE A OFMLER

PLHETAIPY TN 2010 A5 5R 3 & 2020 SERIUY 14 NFTA 14 % ) LEM LTI LFaifiEed L= SN
RS, PLRATA 65 Ji %5 8 % LA R4 5B IY )1 48 P9 245N 1 RS VR A A B s JASS 5 285 A ) B i) i
Fr, GBI A A AR A B DU )1 N D B R R KR Bk s, DU 24 ar N DA 5 AR R R R
HEAT N ORI A7 . ARG K B GM(L, 1) BI T 2021~2025 [N 8, BRI TF4ER. (L 3)
5.2. REBXRE5EZRMUBEEM, FEMKERL

& 3 TSs BAT 40, 2021~2025 4EPU)IIE N 14 Z UL RN DR 65 % UL BN O # S EE 2 E Tt
. 2025 F 51t 2 2010 FFIE KA, MDA ARIAT 0 8 % E~% K54kl 14 %
B L EE N AERS KT SN N A A N B K A E E IR T 4K TR 0.87 ANE A,
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Table 3. Grey GM(1,1) model prediction results
7 3. I GM(L,1)ERFUULE R

F 14 2 NEIA) 65 2 AL (JIAN)
2021 1361.94 1372.38
2022 1367.87 1379.33
2023 1373.82 1386.33
2024 1379.80 1393.36
2025 1385.81 1400.42

HHWRERS, 2@ ARSI . 5 TLF AT B 2010 SEEHRIE SLAOAREL, DU 60 % LA
AL BN EER BN S B S P N DB L BT RE N 5.41 AN F s, 656 % 1TH N 74 5.98 4
REE 7 . IR Y, BB N D PR AL 2 R el A B K1 R B, AT 2022 SR e Kl it 4
ERZ R 14%H7K-T I PGE Z R R 5K, [, 2 rp TR DO A £ RO B 51 2 7 R A 1
HERR I RN BB 2%, B R A e i T e 3t — P T

MBI T, — 7 AR ST B RE IRk N I 5P AR R BCRIRISTEAN A2, IR iR 55 Bh g
FWN DT NS SR a2, NOZATH L. [B1BUE A& TR EF LG o R, 7
R G PANRESENEOR R . 5T, KIHERE AT RS BRI — R Y E
K AL 2 AN S T IR R AR A 57 3N BRI A KR oAb T SRR S5 RE I PR AR, FREE BRI
WU 7155

6. XfR
6.1 MUEBFREBRUBREBEEREHAOIELR

TR 2 N VR A 35 R0 A= 3% SR DA b (R 20 (i R A e MR AR SR e A SR 3k
WY, i RS REFE R N 1D ZLRIREE 1 WA KRB LA 2R A BE S (23t 8 45 N BRI KRR T8 &
ZUR, MR E AL R BN E AR TG K E 1 10 FOK 20 77 (1 N AE SR BUR A 3R

6.1.1. FESLIF “SEEUR" WEERSHEE, MREBEETIFHER

—RARR AT X ZE AR A B A BE BRI R DAL S DR AN AR G, ARl 4
IR BCR At 5 D0_b Stdt — 20 DX 54k, 7 2 P AT 22 i A DR 21 52 252 P i B A 4 R 45 R A PR LT
TR LN, SFEANBL TR . RAm AR LT RS R ey . =2 /1583 Kk ikt
Sl Lk Al 55 4 g AR e o

6.1.2. M HE AOREZRL, TE—MERENAETFRSETRUNEHRS IR

R HES LR 2 & AR e VG BEREA G, KAIEREA TR BRSSO IRIERE ), RIES
T EWSCRTRE, DLk R A A B N SO R IR . [4] R4k SER ) SR A L R TSI AT P
A JE BRI TR E RO A 2 IR R, SRR 51 2 AR A A S B PN B3 AT 300 i A i 4 5 L BIDRE IR AR 114
EWTTEN A7, G AR IFHOE bR AEZ D R HER TR E A TR IL E A 2 AR AR IR R AR e . =
T IR ST FT 3E SR A 22 AR AN R A 22 R R s I MR O B SRR TR IR B SR & IR 55 i A R G
ah, ITIGEET@R A2 F .
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