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Abstract

This paper organizes population data to investigate the distributional relationships between the total
national population and its relevant influencing factors. The factors affecting China’s population size
include natural resources, the social environment, and other elements (such as the gender ratio, pop-
ulation aging, and relevant policies). This paper proposes an LSTM neural network-based prediction
model, utilizing China’s population statistics as the research sample. By integrating multiple key in-
dicators, an LSTM prediction model is constructed, and comparative experiments are conducted be-
tween this model and traditional forecasting approaches, namely the Grey Prediction GM(1, 1) model
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and the Logistic Growth Model. The experimental results indicate that the constructed LSTM neural
network model achieves higher prediction accuracy. This conclusion is validated by comparing the
model’s predicted total population data for China in 2020 with the known actual data for the same
year. Furthermore, the model is used to forecast China’s total population for 2030. The findings of
this study provide a reliable technical approach for dynamic population prediction.

Keywords

Population Prediction, LSTM Neural Network, Grey Prediction GM(1, 1) Model, Logistic Growth
Model

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. 518

AR, HREANOREZHZBICERE, HANOES), HXBOE(N 1982 ¥ 1HRIAE T BUR ¢
REERFEAES, 2016 421 H 1 HREEXLENZAEFER. 2021 45 H 31 HIEXSLi=#Z4F
EOR)EREREEEMA D N BT AR ETZ, RN DA Rl N R B
ZE SN O S T A R i) B S, M E AU ILE X N DB B A A RTIE YR, SEET
DN FOR R RN 5 DI AT R PR A B A A R B A . N LR B I DR B S S R, TRZ
KERFF B AR R ARG SIREC B AR, BRI 2 R R E T2 &ty 1, X E R 4w
WA I S AU S BOR ) B AR R R [1]. WERECRE, BT NG,  nT B A ik 5 2 kg
NS ARG = E5 A Jy, T 88 A AR DL SE 3 R 2 AR i R, UM IX S5 N 13 7 1) LA G
BNHRSFIFACE, MMSEA D 5254, SIRAS NP Fr8 R (2], B ardRE G T 4w
Vet F ORGSR E 1 CRER BL, AN TR R R RPERIGEH K ENNEER R, HkRESEEEm
WA R RS R, REREEF KRS B3 8, HAN DR E S IEZEH B m ki
B, TG SR WFERERRGNR . N DB K B 450 )™ 8 R i 55 2 PR, 1 8 [v] AN X A 22 OR B
AR T . GRS IR T RS 1, BN O 545k iR T R 2 R iR TR
B Eon, JE 65 2 KL EAL G E#E N EZRAGXE, 2024 4 & ik 15.66%, 5 0~14 % A5
b (15.81%) CLAEH eI, Fiih “H T R — R D ) LN E G B, 8 e R A BN e
TR KA LB D B RPN DA, AT AN OSE . 450. &R, s
AT, REAETIIN O ) B 25 R AR B AFEIR S U T R, AL RERS Y S
BRSEXF N IR A E SRR . DA AR B SRR A R IR AL IR ST B AR S, BRE N R = KR
A E IR TR HERL 22 (0 U SRR [3] o RV FGN T T000 RE 6 B8 47 M B2 T N JL PR UG B 0%, HEZh A
M55SR, RILBA N 225 5 R} 2228 SR I 78 45 4]

H AT DRI AR BRI 5 ik e it T 5 WA 5 21 B RS0 . Ko e G R LG 805
Eeml, PIARREMESR. BOETORIK, @A T EMEM A DTN, FEARREEEE,. SR EUUE T
T3 I HE 1R 35 2 (K ) 5 52 UG 58 BT 3 S R ) A SRR P ) 0 A B TN AE T L AR B S5 A BA B 22
FVE(RERG N V548, (DR ot & R 1my), A IR B 3R 0w 85 22 U5 . PR R e itk s
TECARTERERE, TIRLA 2 R LGB 2 2 A M IR 2. ERKE PR S 2 N R B
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IR 22 IR . LSTM M2 P 28 A AR IA PR L ) 45 (RNIN) B ESGEE T 2, 3l 5TN T IR ML e A 280 ik
48 RNN R SR ] L, A2 I 5cdfa 00 40 ssk 22 B0 HE Ry 1) B P AR 545 (5] 26T, A SC A4 N i
MO0 HAR, K2 LSTM FURER, Ha 2 RN LIEmI A5, Gl I Xt L Se i ie i A i A &k,
N R SRRSO HE . AT FERI TSR T %

2. X7 EELR
RETM GM(1, 1)4E8Y

A SCHEHUHE G5 C TR GMI(L, 1) [6] M BRSSO s 2 S Ry . B
X =X (1), (2),+-, X0 ()} AIREFFH, $EICEAT R INEL
X0 ={x? (1) (2),-x ()}
Hepx® (k) =3 ¥ (i) (k=1,2,-,n), F XY (k) A X O (k) 5k 2.
TH%$+M =b R E IR, KO (k)+az (k)=b A%S, aFRREERT, bRRKME
Fo /N TR A £

[a,b]" =(BB) BY,

Hepr,
Y, =[x(2).X%(3), X (n)|
_2(1)(2) 1
B -2 (3) 1
—Z(l)(n) 1
ot 2% (k1) = [ X (k) +x (k+1) | k=12
F%EF-FaX bE’Jﬁﬁﬁ
(k+n:( U(n_gjeﬂk 2
SN
RO (k+1) = & (k+1) % <wk):@_eﬂ(¢®@9_gjeﬂk

Holrk=12,n-1, EUN “TERIMKSHAE, Ma=(BTB) BTY, HRSHARA
JERGIATRIR . ¥ BB R BMIEIR, BT BB
2.2. PEHCIRAY

BRI [7] T B8 FREAE R B N DU BRI, A N K — e i fa, R
2 N, BN DAy x e 2, e r () =r(1-x/x, ) » b r AREHEEKE ()R, X,
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NNOEE, WA o iR

d_x =TrX 1—LJ
dt Xy
x(0) =X,

BELF R FAE 6 N G KR r (s b, (645 r BEE N 08 x A3 0T R . 45K r o~ x I EREL
r(x), r(x)=r-sx(r>0,s>0)XH r FREFIKE, FoR ANDIRDI KR, AifiEREs, 5IAA
SRTCIRAIAEE A AT RE AN B K N IV X, BRAOA R, M x= X, B AR EIGK, B Ei 3K %
0.

2.3. LSTM g5

LSTM & 448, AR s 78 T8 1 ML AR VA G 1) 8, & IC N 11 B 3 250 1) B VA AR AiE
[5]. HAEBLEM BN BTG H T = RT3 50 LAMOIRAS A K, A SCR 1 LSTM #2825
T A% O SR HRAS BN T T BT 1 S8 T = R T e e AZ AL, RS e N T 5 2R 1)
KM OC R, T8 Ik 075 38 I R B8 1 sk B0 v R DG B B (AR AR 3R FET R EE 2 Y FERFAE) « RIS
UK, SN AR (b 35 (R RS LA 5 00

AR MATLAB B AFBEAT SRR, & 56 B FE 1953~2023 4F 4= [ 5\ 1 K 2 4k B 520 K 2 (A 13 GDP.
B b, EEBCREMIRRSE) EEE, HhERiaL St g adE S o NDEERLIE,
I B3 FH & 8 10 AR E R . 15~49 A 2 [8]. B E2K A 1953~2023 4E13 25 N 4R [6], BHENEEA
AR R . MR DB, VR 15~49 B AobE N B, BRI L UK A 1 St i oA B R
BEAR R, WA IBUR St Y OGRS TR 50, W S fXBUR DL 2016 AN 5, SREUR DL 2021 AR A FLIR
B S 4 B T IR A IR, P AN A, BURSEiE R E Dy 0, ARRBURAIE M. JoA DGR BUR Sk
Jiti MAF K 2 JE AR A Y 1, ARREUR O S«

SHIREDE min-max A — R ENER G, RS K 5 W “ES: 5 FRHERIE - 56 6 8
NE7 BB SIREA, R85 SE .

min-max J3—1b AR

X' = X_Xmin
Xmax - Xmin
Hrb, XOREGEEE, X OAE—GE R EEEUETEEO, 10), X o X 7008 GG 2 7 51 (1) B K AE

Hldg/MA
F MATLAB f{] IstmLayer. fullyConnectedLayer %% i %4 AR A, 0925 45 44 A N 21 HE AR VA :

BN Bael= ERR =

He, MNZGEANYEEE =(5,6), XREEDSK =5, FRiEH =6); LSTM BGBZ(RUZE5H, 52 128
ANETE, B )7 64 ME TG, KA tanh U R, W HE dropout % = 0.3 M LA); AEEEA
JEEERY, Ayl 128, 64 NMPRE TG, KA relu WO R AT IURHIERE 5 i E (L ME T, LTS R
2, A — RSN O TRIE) -

BYIASHIE : EH Adam ALZR(FI46% > % =0.0005), ik ¥ 77 iRz, EAIREH
200, LK/ 8, it earlyStoppingCallback B&%L5I N FAZALH], 4IRS K& LE 20 5870 T BT 2%
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1BV, CREEREALZ A RE
R (U 2025~2029 4F) BN HE (5, 6) AN T 51, KA — iz 5 A
X = X'X(Xmax_xmin)_'_xmin

Horp, X ONEBZR R )R SERREUE, X Oy LSTM A Hh i H — AL PME (R VB[O, 10), X, R
GBI RO, X i ARIEEE 51 B e M

3. REMES I
3.1 HIEAE

ARSI -GN E 8 AT b 4 N I BEAT B0 A TR -E N 8 2T (0 B3 N ot N A N
SET N AT R 1R

Table 1. Data from the seven national population censuses of China
F= 1 BELAAOEELRE

Sy BAE(FN) FHABTN)  LHEAKN) Hi A 2% (%) HET (%)
1953 60,194 2431 2457 37 14
1964 72,037 35,652 33,806 30 10
1982 103,188 51,943 48,874 20.91 6.36
1990 116,002 58,495 54,873 21.06 6.67
2000 124,261 64,028 60,234 14.03 6.45
2010 133,281 68,685 65,287 11.90 7.11
2020 141,178 72,334 68,844 8.52 7.07
3.2. SEWHR

(1) wEDH
3R K GBI GM(1, 1R, PR S LSTM #PZ I 8 BOR AT I 2R, JT RTS8, i
T 2020 44 FEE N DS HSBR AT X L, RTINS, = AR AT A5 R WL 2 o

Table 2. Predicted results of the national total population for 2020
= 2.2020 E£E R AOTUNLER

i A GM(L, 1) Tl A Y FHAF RSN D HAL R LSTM #hE S TR Fsesds
BANETIN) 141,910 138,500 140,895 141,177

FH 2 2 B8 T 1, LSTM #2828 UM ASS RS CE VAR R AR 35000 T iAot B A . 1X — 45 53R B, LSTM
R R B UE A RN 1 550408 PR TR 6 R 5 2 R ARG RFAE,  TIODAS B2 15 B T

(2) T 2030 4= F A M EAL

R TR £ S LA 3 PR

Table 3. Predicted results of the national total population for 2030
7= 3.2030 ££E R AOTUNLER

it IR GM(L, 1) 7y FFL A 28N 1T 00 A 7 LSTM 125 {4 £ Tl s 784
BANETIN) 150,656 132,667 130,073
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LSTM 22 [0 2 TS AL 5 4% S K (Tl GM(L, D)BEAL . PR IGKAEAY T XS LE s . s 4f R
B, PR IR LSTM 28 X 3 A1) Tt IAS 8 B v s IR ZZ /), L4 B il 2020 AR 3R EL SN O 5
CL5N 2020 AFFRE N AR AT HUAS B o 30X —%F FU 45 SRIEMT LR, A A A 1 5040 1) I T DG IR
AR 22 28 FE S DR 2R AT S SR A TIUIIBE 77, RO B3 i T FROA 152, 9 F T 2030 8 2 [ i N Kool

4, gig

AR LSTM M2 AR ER T 1 8 i 1 e b b S A B BOR AR DR 300 N ARG 52, JF 5 4%
SR IR GM(L, DR, B AR REAT XS L, RN 58 Bkt 2030 44 L N FTE T . of bE sz gar 4
RFRW], PR LSTM A28 P 2R RS B2 o vy IR Z2 50/ e N VUG R IRIE H R R ARk — Buirf
WA B A SR, RS AN PSS SR 5 ST R E Qg 2RSSt E S 2 G
N JE B 2 R AR AL T R 2 (K S . (H 2030 AR N FURIINME A SR A7 FE SR PR, sl AR 22 [
RIFEEM TN AR RAEFE il SBORN A B R E BN R R R e B EA
USR5 OME A Rt B S M N Y F SR AT B2 1 o DL B ) T PN I R AT W22 AR
BT e ke EE N DN TSRS, e i@ SEE, @WeE 7RG 5RERS, Wi
FREAH 5L H, [ RE2 St 2k SXAE IR R AR BOR, s & N sl ae, BAUE g N 2R,
RIS E S, RIS E REE, BEEACHRE G XA .
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