Aging Research Z#{{LHF5T, 2016, 3(1), 1-9 Hans )i
Published Online March 2016 in Hans. http://www.hanspub.org/journal/ar
http://dx.doi.org/10.12677/ar.2016.31001

Research on the Prediction of China’s Aging
Population Based on ARIMA Model

Enlai Li

School of Statistics and Mathematics, Yunnan University of Finance and Economics, Kunming Yunnan
Email: 825634143@qqg.com

Received: Jul. 26", 2016; accepted: Aug. 9", 2016; published: Aug. 16", 2016

Copyright © 2016 by author and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

With the Chinese people’s living standards achieving a well-off level, the spiritual material is fur-
ther protected, and the average life expectancy is extended gradually. Hence aging population ap-
pears inevitably, and other problems emerge with it. It is quite a challenge for a developing coun-
try, which is very difficult to deal with. In this paper, the ARIMA model is used to forecast the Chi-
na’s aging population in a short term. We can find that the current situation of China’s population
ageing is quite severe, and some policy suggestions are proposed aimed at solving the social prob-
lems currently produced from China’s aging population.
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1. REE

N O 2 AEE 218 N AR E RO A A E K 2E e N DR REER N O ER D FRA
FIECE G I S BN D BRI KA. HEAWAS L —RIBZFEANENIEZ, 1E8
N ER AT S R BT s R RS N D45 R OLEERE, #AZR 2. Eis LB E
o, BN EFREHX 60 % DL EZSE N T AR 10%, 8% 65 % DL EF4E A A DS 7%,
B A XA [ B X N A T2 Ak h 4 o A 65 % B 248 N LU T FR BN 1 2 08 40 it
Fio WBTESCZBIE, RESGFREMIEN R, RENRFAFKFERRR0HES, wH&RE
ERIT K PARTEAR B A, SRR E A CF 85 G ) 5 18, R E N 132 08 4k in /06 5A tH IR,
X 3 PR ] A 2 ) B 4E BE 2 B . I ) U T A R B R B SOk UL I PR, 2R
WRTF R BB AL BRI AR AT B e, 2Ok R IR E e IR S R AN HARRIOCHE . BRI E A
ZR TN E MR .

E SN VR 2 12538 0 N D 2 A B TR L (R 9, A PR 2 R — ks, [ 4] 7542 M John Graunt
Sof N AR AL A 7 T4, Hed At & A o T N DRI SC S (PET-RIWEL) &4, flifEsbT:
T 5T R, IBEURAETIR, RO LS A D AR AT IO . TR TN
IS . B 5 H A< Ueda Masco LA % Hi i () Grstav Sundbarg [1]125 A K 22507 1898 AE# % A 2 #44k
R T B T, RS SFRIES N ZRZ HINK R, AT T ERAKI . Grstav
Sundbarg ZERF 7N TR TGS T —ANB BRSSO DRI AR B 2K 8 S 23 bl 45 Ik [R] Frg 4
¥ TR R EEKT, RIEHERER N KIARFEAE,

WHAHVFZ 12N N BRI T AR 2 M. FHRHE[2]4E 2005 4 Ed 248 H i) BP
T L8 AR, R T N TR . 22 A [3]4E 2005 SEREFE T A BN 1 F500 (4 15 [ U A7 i S R 28

P& [417E 2009 4N TS Y o 1) [ [l A4S BRI 28 B 11 logistic 25 HURB A HEAT 16 E o b, Hoxt
KA IR AT T A ([S]7E 2010 4F18 FAEZS 08k IR E R VLR [B] 5 4 #rvditst 2015 4
PO N VAT T, FEXT T 25 SR 3047 LA AT s 35175 [6]4F 2011 A4 N\ TR e J7 ARS8 7 FH 2113k
BN TR 7 A s ATSR[7]7E 2011 4R 5T 7 N VT I BEATL 57 . BRERAE[8]TE 2012 43z 42 1n) 5 R A
22 4% (Radial Basis Function, RBF) /7 VA T T N 12 844k 1 s B T ASE R

ALHET ARIMA BRI 20840 N AT H B 7T . E R AR ERZ AN DT LEE— A
PRI F A, T H ARIMA A5 RS —PioRg 52 45 i PR B PP B S T 732, e AT L IR ) 7 31
(L5 MR AE, AT LUK B/ N 7 53 22 75 SCF e T«
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2.1. HIERIRERGiFA

ASCHTHE) 65 % K UL BRI N FUERE R IE T 2015 4 [E Ge it 446 . A I T 2015 4 E GE it a4
etk 7 3R 1990~2014 4 F 3 BN 147 8 45 A Hicths (R RS WAk 1) AT RLdER 22 1, X 3RE A HZ# 1k
MIBLRBEAT T T A ASCORF 1990~2012 AR MEEAE I ZRdE, AR 2808 g ST s A, SR )5 4%
2013~2014 SEREEAE A, UiBA BT @A A T AR . B E, W ERERSK 5 AFE N 2R
ST, 3 — 2 U B R R kR R 3 (B SRR ML :  http://www.stats.gov.cn/tjsj/ndsj/2015/indexch.htm).

2.2. REIZRUADOBNICR 4

MRAEA 1A R E N DR B S AN ER, B HE0~14 D) N DB EIZEE D, TE
I N11(65 % LA_E)AIFEZFAEI N . $2 M EBr LW A, JRIEFAE 2000 48, Zue N Btk 3] 7
7.0%. XU WK IEFAE 2000 RN TS T HIRE PR (15~64 ) B ELER N, X3
W AE IR E A e L0 N IR, B E 2 R R . /£ 1990~2014 £ HH, 3K
EZWAC N D HEI N T 4.6, “PHRFEZRAANDOLESKLZ) 0184, dittnl I, FREZEUNDEZR
FEH, BRALTE RO ™

2.3. ZBEUAOBESI

AR 1990~2014 3 E 2R D, i HBOR B, Wil 1 FroR. I 1, o DUR LRI Z L
N R R F R, mMAERIA DTS ERE, REZBRUANTHEE 5.6%~6.9% 4,
{HEAE 2000 £ J7, BEZEBANEE 7.0%2 b R ERR L@ AEZ:, FEM 2000 E5i P63
TSNS, T HREZRREEE RN . REZBAN CUREER N, ZRLTE AR,
[ B T s 74 1) 0 o e o FR U, o R A N TR, A R L 5 I PR SR B
X 3R AN ] R AR ORI R By o XA A T 2 A N 1 TR0 B S B e
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Figure 1. The aging population of our country in 1990-2014
1. 3kE 1990~2014 &L A D
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Table 1. Population structure data of 1990-2014 in China (unit: ten thousand)
7= 1. [E 1990~2014 FHEANOLEHBIBEENM: AA)

0~14 % 15~64 % 65 4 LA I
Ay BAFEER)
NEE L (%) PNEE L (%) NIEE L (%)

1990 114,333 31,659 21.7 76,306 66.7 6368 5.6
1991 115,823 32,095 21.7 76,790 66.3 6938 6
1992 117,171 32,339 27.6 77,614 66.2 7218 6.2
1993 118,517 32,177 27.2 79,051 66.6 7289 6.2
1994 119,850 32,360 27 79,868 66.6 7622 6.4
1995 121,121 32,218 26.6 81,393 67.2 7510 6.2
1996 122,389 32,311 26.4 82,245 67.2 7833 6.4
1997 123,626 32,093 26 83,448 67.5 8085 6.5
1998 124,761 32,064 25.7 84,338 67.6 8359 6.7
1999 125,786 31,950 254 85,157 67.7 8679 6.9
2000 126,743 29,012 22.9 88,910 70.1 8821 7
2001 127,627 28,716 22.5 89,849 70.4 9062 7.1
2002 128,453 28,774 22.4 90,302 70.3 9377 7.3
2003 129,227 28,559 22.1 90,976 70.4 9692 7.5
2004 129,988 27,947 215 92,184 70.9 9857 7.6
2005 130,756 36,504 20.3 84,197 72 10,055 7.7
2006 131,446 25,961 19.8 95,066 72.3 10,419 7.9
2007 132,129 25,660 19.4 95,833 72.5 10,636 8.1
2008 132,802 25,166 19 96,680 72.7 10,956 8.3
2009 133,450 24,659 18.5 97,484 73 11,307 8.5
2010 134,091 22,259 16.6 99,938 74.5 11,894 8.9
2011 134,735 22,164 16.5 100,283 74.4 12,288 9.1
2012 135,404 22,287 16.5 100,403 74.1 12,714 9.4
2013 136,072 22,329 16.4 100,582 73.9 13,161 9.7
2014 136,782 22,558 16.5 100,469 73.4 13,755 10.1

3. EEE
3.1. ARIMA $&5!

H EAFR 472 3 - 2R 7Y [9]-[11] (Autoregressive Integrated Moving Average Model, fi#ic ARIMA) &
1 Box #i1 Jenkins $i& Hi 1 — >3 44 i) 8] F7 &1 9300 75 7%, SUFR 9 Box-Jenkins #5244 . XA — Joh 8] 7 51 7
rep & AL, R R 21 4 A i BN BCAFNS FBONT iZ 7762 — . B EIE AR(p). Z75 1(d)
MF BT MAQ) =ANE s, B p FoRta i B BB d RoRIE PR SRk AL e A2 Rk
P25 q oA A . ARIMA B BT 8 0 N AR ARIMA A 525
PE ARIMA BB . AR 32 B TR TR0 1 ARIMA BB EAT @A 42151k ARIMA fR B RA AN T -
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VX, =c+—(DEB;gt
®(B)=1-4B-¢,B* - 4,B°—---— ¢ BP
©(B)=1-¢B-6,B°-4,B°---—6,B’

Horp x NFT TR RS, VRRESHE T, BRRNEEHET, c NEEI, /BT AMMS, M
A0 ARIMA(p, d, q). B RS~ FAE, ARIMA R S22 20 575 ARMA R [ &5
B o BIHEE AN PR AT I ARMA(p, o) 8L H [BNH R 2 0, K B =478
Al ARMA(p, QR E) I R 2 . X — KRB XEK, X HIEFRI 5T LSS E 46
B 2 0y S ZE 4y Ja SRR, AT UK 22 43 J5 B AT ARMA BERIHLG . Tan4 ARMA B 1) 53 4 7
VEAET R, X B X ZE 53 Ja PR T AR A T R R AR R AR AT SR R EARRIE A2

X p=0K, ARIMA(p, d, g8 sf7 Eate IMA(, g)fEZ.

2 d=0H#, ARIMA(p, d, q)E ! sfr bt & ARMA(p, g)fE .

2 q=0M, ARIMA(p, d, gAY sPr Ealig ARI(p, d)iE4Y.

ARIMA(p, d, Q)AL 245 d B 2243 J5 B ARG S e O p, B3l P @ Ech g, AL A
T p+ g ML R R B

3.2. ARG

ARIMA GEBRAE & % 107 5l 2 5 5 3o-FRa i w o1, X 25 J5-FAR T 51304 ARMA
BERL, 3 At AR I [A) 7 90 ) P AR R AR AL R ST (M L B2 . ARSI P, ARG LA R A AL AR
B 2 7 AN I PR S P AR ME I SEBE NS 36 . ZEFIH ARIMA RERY IR dn e o 2 FL P B0 o i . 5 WL
(17715 /& Box-Jenkins P, T BLRARIEFEA FAHDC . fAH ¢ R 2 AR 5 4 R i ME SR8 U 3 31 11
BN E(E 2).

FIF B WA R B ST R MER FIWTRE B (N 4, FRAATAT B, (R TEAE S i HIAS R — 1R 2%
GitE, RN EARERIUERE R . 7525 AR e ik — e, SRS . A% AIC, BIC
SR AL ARG U

4. ZBRUANOBBES B FNER

AR SEES (0 & N [ 2015 RGeS FYRERTI SR, AR SCH 1990~2012 SRR A I 265,
il 2013~2014 EEARAE MNAEE o AR SCE S8 B0 i R PRk 5 Al WL EAT 30 0E,  ZERA ORECE (1T
FatEMAEAiBENLE S, R ARMA BASRILG T4, HXHRYE Box-Jenkins & Bzl AIC DL BIC kil
ITREELUTBY, MR E B Y o AR5 R R R SR I TR AL L 55, B e AT R E 4 J5 FUAF 2 1
ENEERER

4.1. HIEFRMERE

ASCE S EORE P8 AT LR s, WA MRS, W] M r o2 AR T A
Feal, QAR R B, A EHE I AR BRI I O PR A1, Ui B AR OC AR A A
IR K BN, AR AR RPS R E, NP frsl, SARPRrs]. @Eids 1 aTbAE
L P LR BT Bk . DRIEAT ARITE 2 A N D B 2 AR T AR P Ao AT IR iz 8 i —Pir 22
ors BEITAHHTI], XTSI RO 2), B ReA AP W RIS, MR 2 H A
REREAT AW At . B AARSC (LA 3), L SRR AT R LR R, A mT LA i H D
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Table 2. The statistical property of autocorrelation or partial autocorrelation function
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Figure 2. The sequence diagram of the first order difference of the aging

population
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Figure 3. The autocorrelation plot of the first order difference of the aging

population
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Feal, HoaT ORI O AR 81 R 2 A N2 BEALIE 81, A3 ai R W4 3 (@ =0.05), AT LA
WrE Z e N I I — 220 P AR T4 AR P4 .

4.2. ARMA EFH & FHEEY A 5

W R AIERRER S, FRATPTCAAE, @ E S AR T, IR T RS 2R
NI —B 225 A, AR SOREE TIOR3 ARMA BRI K S HOEAT Al T, (EJR7EAY
THSH AT RA T ZX ARMA BERUBEAT E M &, ASCHET Box-Jenkins iEBi%, 322 HH HAHKEI LA
T A R 5% B SR 52 — AN KM 4, AR5 AIC PLK BIC SRS ARMA #ERL, lid b1
PEMKE(E )T LEHAHRERE, @ N EAECE(E 4), TR RBERIS . FikA ST
% ARMA Bi%4, @it AIC F1 BIC £ ARMA(p, q), p=0,1,---,5, q=0,1,---,5 Fik Fm AR, KA R
1) AIC 1 BIC (A SCHE——4 th, (XA B/ BAME, W& 4, 7TRLE BRI E ARMA(L 1),
A LAAS 20 HAR B [ 2=k 0

X, =116.1248 +0.6045X, , + &, —0.5066¢, ,

4.3. ARIMA ¥EBF0

HRIE 28T, T DUE S AR R Sy ARIMA(L, 1, 1), FIFH Matlab PR T 2013 4EA1 2014
IR IE Z R T, WA 2013 AR 2014 RTINS B0 13,049 J5 AN 13,657 5N . FRATAT LA
HH 5 2013 40 2014 4E E S AR LE AR /DS, (HR AR Z IR T 1% (45100 0.851%F1 0.713%), T~
T2 HFH ARIMA(L, 1, 1)U T 3 B R R AR E R N 1, a5 R W42 5.
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Figure 4. The partial autocorrelation of the first order difference of the aging population
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Table 3. LB statistics test results
3% 3. LB ZIHERKER

HEIR B LBt gi it A P {E
6 45.23 <0.01
12 58.47 <0.01
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Table 4. AIC and BIC values of the ARMA model
3= 4. ARMA $#=R/Hg AIC #0 BIC &

p=0,9=0 p=0,9g=1 p=19g=0 p=1qg=1 p=0,9=2
AlIC 287.7911 288.6307 289.1822 286.1530 289.7047
BIC 302.3374 305.3590 305.9106 301.9323 310.6153

Table 5. Prediction results of aging population in China during 2015-2019 s
7% 5.2015~2019 FHEZ I WA OBTUNEER

Fhy 2015 2016 2017 2018 2019

UNEE(CXUARYIPN] 14,193 14,732 15,297 15,888 16,511

5. it 5&i
5.1. 45ig

Zeid L dr, W RUREFRI A AMIMAQL, 1, 1B IRIE 2 R4 A F1(65 % S U E)EAT F0,
TS FEEAR R LA v (M ER I A X R 22 A 7E 19%) 0 i RN 22 84 A0 N D AR FLAFE I T, Fiiml 45
R BEEI A AOHERS, BEZEAN D RBEMREE, 2ZRERNMESY, X5REIEN DL
ARKRMRR, FKE 15~64 & HILLE R 70%0A E . 33X 3 1 BT BRoRBi & i A0 3 BN R AR 7K 1Y
e o, IS ERE A A dr K AR o (HAT DURILIRE B R N O A T f, R EHEY
W 1971 FIATHRIE FBORA G, SR E N DG 216 R0 .

5.2.

BEE R E N DZERACE, XSRS R, e R, W EmEmr o, TR
BLEARIRIEN D 2R AR FEEAE ANt e, (R FRFE AN 1 R R R A7 T e, 3 i W 3 S
Jit (TR A A B N R B A R . BESRIRIEN L2 R AT G, A4 7R EEBATTAR
PR, E SRR 1Z 58 E W E R TORE RIS L, EARRINZAIIR: EAIEIRBARFER, LU
H K PMFRETHE; G A AETEOR, UERZ AN DS E Rk KIEREEE LA
&, RFEACAR T RE LT 8k e, 1 HASE SR EFRE R, INITEMEENPTHK
7R it
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