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Abstract

Population aging refers to the phenomenon of the increasing proportion of elderly people in the
population, especially the process of continuing to increase the proportion of elderly people in the
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population that has already reached the state of old age. A survey and research on the elderly popu-
lation in Shanghai shows that Shanghai has long stepped into a heavily poisoned aging society, and
the growth rate is fast. Using the gray prediction model GM(1,1) to predict the population over 65
years old in Shanghai, the results show that the predicted value of the population aged 65 years
old and above in 2030 and 2035 in Shanghai is 6,941,821,000 and 9,371,875,440,000 people. The
test shows that the model is highly reliable. Finally, based on the analysis of the empirical results
of the model (1,1), the corresponding countermeasure suggestions are given, namely, implementing
a more flexible fertility policy, upgrading the pension service system, creating a digital senior life,
and strengthening the construction of the medical system.
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1. 5|

N FUE R R B CL2 oA R R B 28 55 R J R4 2 AR (0 B X A, ARt 40 SURIBC A [ AR,
2—ANE S 60 & LLE A S N D B E T 10%588 65 % P I EEE R 7%, B 25 N R 2 At 2
60 % UL B AN E T 20%ak 65 % UL A T LCE#ERE 14%, BB N EE et 25 60 % DL E AT
MNAERBS 30%58 65 %5 DL B DL E L 21%, B2 N EEZ it 2[1].

HE TR T 2035 SEETJE P N E 2 A2 . [HE 2017 5kS, i 65 B % K& DL BN IA 317.67
JIN, HEANDLE 21.83%, fr& RER OB NEEZRES, Wk 1. BTk, Autjiad (ki
GUHELS) ChESHES) AAHCEE, 8 GM(LL)KETMEAL, Xt LAk 15 FANE
WA S e B 3 AT T o

][l

Table 1. Number of elderly population in Shanghai, 2011~2021
1. 5§ 2011~2021 EEEAOH

. ity 4
65 % LA EANTI(TTN) EL T (%) 65 % LA ENT(TTA) Lt # (%)

2021 402.37 26.95 20000 14.2
2020 382.45 25.92 19064 135
2019 361.66 24.61 17603 12.6
2018 336.90 23.04 16658 11.9
2017 317.67 21.83 15831 114
2016 299.02 20.62 15003 10.8
2015 283.38 19.64 14386 10.5
2014 270.07 17.92 13755 10.1
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2013 256.63 12.92 13161 9.7
2012 245.27 17.19 12714 9.4
2011 235.21 16.57 12288 9.1

BORRRIE:  (LBGIHEE)

2. X#kéRid

N Z AT A W, (E R GG IR A [ — B L, L R gk 5 5
NS IR, FHEZRARSEIER T, ZR AP TE 4 . 1E AT E Z R AL S, 7,
LR RO T B A A A 2.

NEBA IR RRE, B RTE AL T LRI R E B N = KR, — IR 2 nt
ZUFRIB[3]. PEARIEA AU R B [5] 4B, — R T LI AL IBUIR[6], MILIEH R[7],
VR HOR 8], ST Ly M A B DAL A T8 1 975 5 LB 00 1 S [ S 4T
KIEAMHI[0] [10] [11] [12]. B RTEAK T L2 bR R K R E B RN S, (U 35
3 FE I (R 2 BRSS9V M ML T 4T 4 7 [13]

GOKE, TR AR ES, HET GM LB M DI A T Fif 2 A
R F T SO BT, BRI ACSO I GM(L L) R TR, XF b g ok 15 48 A [0 K
FASGAT T, FEA A L AR 3 T RER T LR — B B 8

3. BFEAO GM(1,1)iERIHE
3.1, TN SHAERR

IR TN 2 XS 5 Sl A 4 H 1) — Rt 2 ANBff e 1 DR 3R 9 R e b AT T i 73, Je FOE T s
A EAEEA IR, Bl 0 5 B AT S AR B I B 7 4 o s A A R, K B TR Y R
A IRNTZIE R N TEATR, W REAT A 20T . XA A S T, BB EAE BRD,
FERm, BHEMXER, 5T, WAk, EARELEEIEN MRS ERER R, X EEK
TR B 7R b 3 — L6 57 e i iy B IR KR4 . TR KB 28R, AR T AL T DU 5 3
MR IOVE R, B SRR A S o6 R ANEA A, 4R B B 1S IS I R R 3

FEXS T H AR FEAE AL, GM(L, 1) A AE AL TN B I A7 — S8 AR 3 . N Vi i 52 31 22 b [
FHIM, 1 GM(L B BTE/NEASHE ERIMR L. T ANOEIRETREZ BIBUR ., &0, %2
T TR 2R 1 29, GMI(L, L) PR /INBE AR 87 A JFC R B8 e 1o 2 N D B I B 4 . b Ah, GMI(L 1) REBYTE
AR T AR RE ). 4 BN D20 R R A TR, 2R e RO AN 1 40
PR, U B AR B . R, KRG TN R A N U R A 2 1 55 K 1 v s 2
BRIy, Aefg I A s O HERR VE AN T SRR . [L41ASCRAIM SR R B ( BiBSIHER) , R (RS
THFE S EHE (2015~2022 ) VAR R, DL 65 & K DL F24F N IEE A R a6 2081, il i K 5 GM(1,1)
BRI AR 15 4F (12248 N VAT Tl .

3.2. HREIRITMESAR

PE SEUE 7T BT R ORASHIE T8 R TN AL T 47, FSe X iz B 26 AT 1 A AT 1207 . #4 Lifg 2015~2021
i 65 2 UL EZAE A RENEIAH] X = {X @ (1), X (2),-++, X7 (7)] = {283.38,299.02,--,402.37} .
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i R BRI XY = {X® (1), XV (2),-, X (7)| = (283.38,582.4,---,2383.45) . [T RAAFY

51 X O AT R LU AR EEAR B, I 23 5
X (kD)

X(O)(k)
2
Ea(k)e{e[m),e(“”j}ﬂi FF51 X O i GM(L )R . M 545 AT, o (k) € (0.9315,0.9504)

= (0.947696,0.941291,0.942921,0.931538,0.94564,0.950493) . T\ 415 4551 X ) FI# Lt i

o(k)=

N

7£(0.84648, 1.18136) 2 ], #mT LLA X © i 10 GM(L,1)E2 #
3.3. BIaER
KT T, GM(L BRI IEATE R A X© (k) +az (k) =b, 0851 o 4

R (k+1) = [x‘” (1)—3Jeék + 2 RN TR S P = (a,D)T

a

o_(a B)T (ee) BTy :[ ~0.0600298

273.6480978

N TR B B K, 7331 KW (k +1) = (283.38 + 4558.54) 6% _ 455854 . SR JEARHEIZ IS k HEATIR
fi, F0~21 FRN, MI3kAS Lifg 2015~2035 4= 4F A IR, W4 2.

j , TR/E%4a=-0.0600298, b=273.6480978 . Fi¥ & filb /¢

Table 2. Projected elderly population in Shanghai, 2015~2035
2. b3 2015~2035 FE4£ A OFUUE

Fr TiE ShME
2015 283.38 283.38
2016 299.5607 299.02
2017 318.094 317.67
2018 337.7739 336.90
2019 358.6713 361.66
2020 380.8617 382.45
2021 404.4249 402.37
2022 429.4459
2023 456.015
2024 484.2278
2025 514.1861
2026 545.9979
2027 579.7778
2028 615.6476
2029 653.7366
2030 694.1821
2031 737.1299
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2032 782.7348
2033 831.1612
2034 882.5836
2035 937.18754

3.4, HEBEERIE

TR AL I SRS 95 05 P FORS A 5 00 22 LU AR DA S A AR P S i B e . HL R B ARG i 55
PN L (b, P>95%, C<0.35, ¢(avg) <0.01; BAUKERESES0N 2 (& k), P >80%, C<0.50,
¢ (avg) <0.10; FEIRUKE L5 3 (), P >70%, C<0.65, ¢ (avg) <0.20; BEARUKE LN 4 (R
Kk, P<70%, C>0.65, ¢(avg)>0.20[15].

FRAE AR TR ] 759 BIA G A% 2 I B KA /N T 0.01, PRI B (4 & RO R et . HL IR GG I 5% 22 1)
J5 % S, = 43.88032654 , Kk ZEMII{H E =0.097662 , 5% S, =1.675636 {3 HFI % C = % =0.038187,

4 0.67449S, = 29.59683049 (0.67449 Ny #r#E IE & R0 A & B AIME Ry 75% I () [ i {E)» BT A 1Y)
|E(k)—E| ¥/ T 29.50683948, #/ M52 P = {|E (k) - E| < 0.674495, } =1,

2% LR AR P > 0.95 H C < 0.35, RIS AT S 40T, W] LUFH Bb R G TR AL ) L ifg
65 % DL N LA S 00 . % 5 R LAfS 2030 4F 1 65 % LA b2 4E N D FiIME > 694.1821 75 A\, 2035
L 65 5 DA B AE N TIE Ay 937.18754 /TN, AAkILE% 2.

AR 2K € R G A3 BIAH BL Y 2015~2035 4F 3L 20 AR L& B B (] 1), AT aT LU HE A LA 1
TG R A b A, ATRLE TS SR s bRl R R 2N, WEe s8R S AR & . [16]
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Figure 1. Number of elderly population in Shanghai, 2015~2035
B 1. £3§2015~2035 FEEANOH =

4. IR

R SEIE N AR A B EOR . SR REAEFEM. §ORBRAE VRS, SRR
Bo IRMEERNAEFRE, WEETEM. BT RS, BUCUESE, DERROER. RHEEE
NFAERFER IR, RN SSCR S 55 )L, RS L A (et RIEIL R 5. St 1
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B P s S A SR, IR T B E SR B A B BUE . IUBET RS, R R
FRRT PAREIT RS, ORI A LR, BRAE TR TR . s TR, 2REZINE
BB, SRETUTMEILE, DURRER BT UL . @A PP N2, B iR 2 AR
e A AN A SR AL, 9 RPN SR R T HEIR A BRI AT o RS0 B0 S B mT DASR LA S )
LUFAAE R SORE, DLl AR RENE A S L # A H .

CRBTIIREMF R I X TREHEIBN, SR EA REIKr, SRR 2 W
LGS HL, DR ZE NIRRT R Insmtit XIRE Al st e, W2, EIAL
Mk X IR H L, CIERER WM. @55, RESIIE, DO EANSHLINTR R, JF HiEm
BN GRS N LB E oK, Sl B ERFE N s A TR 2 A8 N A O BEAIAE S R SR A BE AR, 32T
Sl X EEERS, LS BEERIR, LEZERAS SRZENREZ LS, RAEE
PEL FEBIEY . BRIT RS RSE RS .

ZOATIE R AT )RR T RS, IS N AE L SR A WABITIRSS, ALK
MG R DL, $E BT IR AR . 3R 405 TOE M B R BN, 3 B2 4 A AD S e HEEiHR
EIIZG, [N E R At R N B R, DR A . QI L8 T2 F AR B MR LA X,
TR T2 A BB 7> SEASCRE, PRARAE AL . EANAT Sl S8 R sl T H v i 2 >
G, RMEESIBIR, BADGEYL. @RIRIRIESE, DS E ARSI, SETHBA TR N AT e

VU INSRERST A RE B, RBEFER T, BREBFE MBI, EHEENZFEANTK,
BFE AR B  EPE R 5 AR IEAEE . K SRIEFELIT RS, B L. R
RIS, DUUTMEZHE NAE K PRI ST IR g5, TCHEERMTE X Z AN . setbi@ e 2,
A HC A A R AE R RS, SRt MR IR E BRI, R E NI S LT S
SARA REMRSHGERRE, TBREENERERE BRI R, JRANTRTBG)T B4k 55
ISR E E, RAUEEN A LIRS, FHES R M B R BRI f, DL N BT
SHXEENRERIMERR, @it XEST O S R TARSS, B KB B Ay, RIS 758
ZENBILAEE

hRERZ TR E R, a2 R EREKE R RMEFKT, #REEHEATRESE,
Ll R Z FENIIEEAETE TR w2 REREARR, SN ASEELIRERE, FREFAT L
g BRI, BERAE R TR E T SR SR N IR E IR 18, U MRLE B A E IS R
EZUEFE, WINFFEERIE. SUlEmyAHE LR ZHAKTRE S, SIRERKGR . BFEERNRES
PoiheE, LU EART R REFZ IR RE T2, W0, — RS sE I, DS 4
WGP EFE NN ZER ML TR MU ITRE SR EeE A, FREGFIRFRE, Rafiege
fFrsebrlieas, PrESHACHIAT RPE A -
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