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Abstract

The article reviews the revenues, expenditures and balances of China’s basic pension insurance,
urban workers’ basic pension insurance and urban and rural residents’ basic pension insurance

WEFIH: XK. REEARFLZERIL S KBTI EES5HH %, 2023, 13(6): 6817-6826.
DOI: 10.12677/0rf.2023.136670


https://www.hanspub.org/journal/orf
https://doi.org/10.12677/orf.2023.136670
https://doi.org/10.12677/orf.2023.136670
https://www.hanspub.org/

XK,

from 2014 to 2021. The GM(1,1) model is utilized to forecast and analyze the fluctuations in in-
come, expenditure, and balance of China’s basic old-age insurance schemes: basic old-age insur-
ance, basic old-age insurance for urban workers, and basic old-age insurance for urban and rural
residents from 2022 to 2031. Additionally, it aims to identify future development trends. Results:
The scale of income and expenditure and fund balance of China’s basic pension insurance, basic
pension insurance for urban workers and urban and rural residents will continue to grow from
2022 to 2031. Conclusion: The overall growth rate of basic medical insurance is lower than the
growth rate of expenditures; the development trend of urban workers’ pension insurance is not
reasonable enough, and we need to be vigilant about the “reverse distribution” of urban and rural
residents’ basic pension insurance subsidising urban workers’ basic pension insurance. For future
development, the positioning of basic pension insurance needs to be made clearer, and a mul-
ti-level, multi-pillar pension insurance system needs to be established to meet the pension needs
of different groups, while ensuring the sustainable development of the fund.
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1. 5|

AT R g 2 F AT R EENATERE, MREFENNIEARL R, HEATRZREZRE
FRE R R —SOHE, A & REE IR AR 0 ZSOAE 1] (HEEE N D E MR AS, N 2RI 2%,
4 [ IR R I GO I IR PR [2] . FRE RSS2 — MRS ESL R S8, X T A EXm
Fy SRR R T AR ) N ORI AS E . T RRSEH R RE[3] [4]. AR R 4R TR 2 TR I FE S HIHE R R
TS, FIHFEEPERARBLAENIR R TR 2 RIS 2k & B K SOATRE /I[5] 0 FEAR TR E PRIGIHE 5 P AN W IR 20
RN, RN TRE QRIS G AR AR R IRE &S A [6]. FTEL, AR E (R 6 R
SEDLART HFERIZ AL AHME, A RE4ERFIEA TR E RIS R M AT FFELIZAT[7]. WAR TSRt A
FERHE RN STH . SR T, 7T CLR ATARYE 250 KRR DU P I 38, DASEELIRE
RGAEK A ISP #5[8] [91. BRItiZH GM(L, 1) BEAL TN 43 A 2022~2031 F 0 [ R A TR 2 ARG . 0
BUR TIHEATRZ ORI M 2 Ja IRFEA TR RGN . ST . SRR AL R R AT R 8k R B
HEME L.

2. MHRGRIR

EH BRI ORI, WREHERE, REW 2 ERIFERREH T LN RENEBL 77
e BRBTBL HETI B BERBTEBL BEW B Bk B, 4 s B [10] [11] [12]. AIEATIREL
KE, THAETE(2016)0F LR IS HIX IR 2 & BRIEA TR (RIS St W) S 02 Ak, AR 22 50 R k1 vl
LAy R X [13] . AFEBUON KA : D AGIBRTT T, 25304 (2017) A8 %48 o K 22 B0k 5 [ %
PRUER]— 2, RAEA B LR e IR D, XX T AP AN RIEI XA BONAN AP [14]. NI
EATRAE : EHERAF(017) A MR ST, T IR S ORI EES B AT R 05 sREAN R, SRR AN, 2 f
R R e A WU 772 G AF B R BR UK [15] . MR BRRIRTE - XK (2017) B FUdie th 77 & PR IS 2k
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ERNER R AR e FREREEEHAEBX TR R ERERNL, SBOUX I EMTREE
Wes2o G AT ZEBRIE R (RIS SR B o [ 5 — 3], SRR IRIE R [16] . I 2 SR RIRE RIS B —
e E G NE, FHZZOH RSB S 2N EUEA, HMELUIRE R SRR . AR TR Z ORI 4
H X P i Y, OB IRIE R, BRI, SBUEEIEZ I[17].

3. BIREFH*
3.1. BuiEKIR

SR VERORIE T 2014~2020 4 ORI BSR4 A1 G IRGEH %) LURIE SR R
AT BT SR VR RO 13, f TR AR R I T IR, T ARG R E U R L, <107 b
i, HORRL IR TI, F7 DLEESERAL 17 GM(LYFINIIEI * T2 St B 4640 GM(LD) B ]
i

3.2. WEHE

1982 FE P H 2 XS T o H Y IR {0 R G B8 (Grey System Theory) (Ul BE A, B GM(1,1)# % ,
GM(L, 1)1 A Kk A AR R T 46 7 AU AT — I R, 3546 N FE M BEALIE, A2 BCE A B U PE Y 2
INFEH, F3E T2 5 9 S 00N R 23 T R AR R (18] IR i R GE PR 8 E B 2% 52 FI I 045 RS 58 45 1)
ARG, WX CHUE BRI A EN A, A BT AREEAN RGN H AI[19]. GM(L,1) 2K TR AR LA
WERKENFA, I EFEARMATZERARMER 510 GM(LL) K AT A T TAEE XD, I
HEEN T 5e M RESFEEZER; GMLL) K G TR T T, a0, Areb K s B
i BE B i [20] -

ARICRHA GM(L,1) 2K €4 O AR AL T J AR 77 2 AR B A %y, A LLNIRE: Bk, ARSGEREK
2014~2021 FERERARFEZRRIEESUN . STH L RN IREDE, Bl L T PR, SE s
TR R A HR, ARG B G I R R B A 2R S E 40, GM(L 1)K B TR AL T3 A
SERI R B A BTN BCR s fefa, AT ILABER GM(L,1) 2K (o T A AL BAT KA T R . i
ARSCHERE GM(L,1) 2K TS A ] LB o ff b T A SR AR R ARG B B Rt s, IR RF SRR
R RN SR
3.3. GM(1,1)E & p ¥z

1) M@EERTTRE
a) WHEFHINIE: EAFREREEE G T 4RI 751 A (1)

X0 =[x (1) x(2). - X" (N)] @
b) R LARQ):
Xk~
U(k)—w (3]
eI LA 20(2.1)
o(k)e(eégﬁégJ (2.1)

i T-HT4 1 o (k) € [0.800737403,1.248848869], (k = 2,3,4,5,6,7,8) » W4 1. Al LA X i GM(1,1)
R
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Table 1. Income, expenditure and balance ratio of each basic endowment insurance

=1L BNEERFEREEN . X SEREKEE

o @) (©) 4) ®) (6) U] @)
1 0.941756215 0.931418419 0.907356655  0.91719651 0.98047649  1.081534522  0.852439296
2 0834944504 0.821470588 0.841167739 0.734775495 0964580046 1.118439976  0.818290014
3 0.892561983  0.908119172  0.875896414 0.863284609  0.924924447  1.082472452  0.90792559
4 0.862644853  0.836851112 0.809512815 0.846394372  0.966931217 1.192429022  0.814039034
5 0.843084076 0.810361068 0.837056505 0.852183651 0.906967296  0.959649123  0.908286119
6 0899575672 0.916277864 0.879616963 0.861689587  0.927140255 1.116175497 0.919155412
7 0.807692308 0.976109215 0.887878788 0.859375 0.934306569  0.84742268 0.9082397
8  0.810566038 0.986046512 0.907172996  0.81443299  0.935691318  0.928358209  0.900537634
9 0838779956 0.851576994 0.852848101 0.871724138 0.878787879  0.845286885  0.856140351
T 1~9 P RlACREATRERUN . S 4R, WEIR TREATRERRIN . . 4% D2 ERRE
RIS . 3t &R
3) HAFREBRIMEEGIRAN . K SREMFIANXEB). AKX (4)
X0 =[x (1), X0 (2),, X0 (N)] 3)
x© (1), N =1
xt(ny=1 W )
XP(N-1)+XO(N), N=23--N
4) TR SSHORME: R EATERRIE SN S SR BT 2 A X(5)
XW(M:[XWKQ—EJ€“+2 (5)
a a
ARO)F, & b NFRSH, KRS K RS
L 4
a:M:(BTB) Y, (6)

/\ﬁ(G)?%’aé\ b RN AK(5),
H# e RS k FRN. X

AR, HETEIERE (B) AAR), MR (Y,) NARE):
%ﬁﬁﬁﬁﬁﬁwﬁﬁmﬁk il SR BB TR, i
e SAMTIE, B5 KGR S SABIMETEAARE).

—%( ®(1)+x®(2) 1)
1
5 _E(X(l) (2)+x"(3) 2) @
1
_E(X (N-1)+X(N) 1
DOI: 10.12677/0rf.2023.136670 6820 8% S


https://doi.org/10.12677/orf.2023.136670

XK E

X(O)(Z)
©
v,-[ X ®)
X(O)(N)
< _
SN - (©)
XD (k)-XW(k-1), k=2
2) RpIem R mHEE
Q) FRER: HXTRZERLRK, A3(10).
(o)X

| (10)

%ﬁﬁﬁﬁ%&@k%ZLM@,%%wﬁﬁﬁﬁﬁ@komﬁ,ﬁﬂﬁﬁ%%ﬁ%o
b) MM ITE: W 2.,

Table 2. Rating

® 2. FREE
TR SRS P
(%) >0.95
o 0.80~0.94
i £ ek 0.70~0.79
A <0.70

4. REEEXFEREWA, I, SRITK
41 ESWANFE

PR E K Gevh = B B E R AT, FEARFRZ ARG R 4 M 2014 #] 2019 ¥R bitm, REHEAFRZ
TR G A 254, JEHBAR R (HlT 2020 3R KR, 2020 4 HE AR 2 R ARE T 2019
EHFT R, 2020 FREFAFEE RIS SN 49,229 1278, {HSZH 54,656 1270, HEF=E R T,
F bRy, 2020 SFEIRAETR T. 78 Z R 4 URN 44,376 12T, i 51,301 1278, HEKR7IRE. HE,
W2 i RIEARFEFEARKAE 2014~2021 3598 ETRIRAS o AT WIRAEER T A TR 2 (R IG 5L & 52 P 1 R e A B
KW 2 mREGFEREEES.

42. BEXHIE

HATRZRE . WAHIR TREATRZRE . I 2 JE RIEEATRE RIS ST 2014~2021 42452 ETH,
Hrb, W2 mREAFERE N ETHRE R, XERY, BIZD IR IR THA IR E RS AR 2 5 R
HAFERGINERGE G, HEATRERE B DI AW K, CREFFEAABII, R R 7KCP AT
Tt [, FRELRISHE SO RYIBEE N D 2R H A R, BEATRE ORI U N BEAS
Wi ETF, ARRIEATRE ORGSO
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43. BEGSKRAHE

BEARFEZARK . IR T I AT B RRTE 2014~2019 fE45 R R 10 BT —F it A it s, (21
2020 AEFEHT M R IEE RIS R, FEARFEZ LRSI BTN TR AR IR 2 RIS 45 R EE 2019 “E IS5 A B
T, (B2, 2 ERFEMKLE S H 2014~2021 E50 T —&EfaE T, W 3.

Table 3. Current status of income, expenditure and balance of each basic endowment insurance from 2014 to 2021

% 3.2014~2021 FRNERFEREIIN . ZH HERIVK

HAFRER S AR T A TR Z ARG W2 JE REAFRE R
LN i Ribgik ln i Ribgis lon )i RibEiR

2014 27,620 23,326 35,645 25,310 21,755 31,800 2310 1571 3845
2015 32,195 27,929 39,937 29,341 25,813 35,345 2855 2117 4592
2016 37,991 34,004 43,965 35,058 31,854 38,580 2933 2150 5385
2017 46,614 40,424 50,202 43,310 38,052 43,885 3304 2372 6318
2018 55,005 47,550 58,152 51,168 44,645 50,901 3838 2906 7250
2019 57,026 52,342 62,873 52,919 49,228 54,623 4107 3114 8249
2020 49,229 54,656 58,075 44,376 51,301 48,317 4853 3355 9759
2021 65,793 60,197 63,970 60,455 56,481 52,574 5339 3715 11,396

e BAL(fLTT). 2010~2021 SEFEATFREREG . MEUR THAIRZRIG . W2 EIREAFZRGESRA S (PEYY
MGIHEE) .

5. HEEAFERBBN. XH. ERTUFER
5.1. {23UEE

FHHRFLHREIESIWN . SZH PRI T I GMQ LB R B AT I 4 . f S HE AR F5 4 (R Jik
SN HEE SO RS AR R THE TN TR, i RTHEAR B IR A RGN L eSO S as
ARETTNAE . X R R RGEATAR TS, FRERIRSS R SR BB B P AR 2 /M T 0.2, TRINIMAE REHR
S EIRE, BRSSOy E U ESIRE 2, BARNEEZINE 4 .

Table 4. Model accuracy
4 RENEE

HAFRE R IREFHR T A IR 2 ORI W2 JE REATRZ RS
LN S 2R LON S 4R LON S 2R

P 0.91 0.94 0.94 0.90 0.95 0.93 0.97 0.97 0.99

5.2. GM(1,1)EE
RS GM(L, L)AL T, 2022~2031 4F &N EEAFRE RN . SCH L SR W% 5 Fis.
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Table 5. Forecast of income, expenditure and balance of each basic endowment insurance from 2022 to 2031

5% 5.2022~2031 FEENEARFEZRIBWN. TH. ERTUNIER

HATFFERE IRERHR T3 A TR ORI W2 JE REAFRE R
LN sy Ribgis A i Ribgis ln )it RibgiR
2022 70,323 73,273 71,181 64,397 65,772 58,596 5953 4135 13,120
2023 77,238 82,347 76,498 70,618 73,816 62,235 6668 4575 15,237
2024 84,833 92,544 82,212 77,439 82,843 66,100 7469 5062 17,695
2025 93,175 104,004 88,353 84,920 92,975 70,205 8366 5601 20,549
2026 102,338 116,883 94,953 93,123 104,346 74,565 9371 6198 23,864
2027 112,401 131,357 102,046 102,118 117,107 79,196 10,496 6858 27,713
2028 123,454 147,624 109,669 111,982 131,429 84,115 11,756 7588 32,183
2029 135,594 165,905 117,861 122,800 147,503 89,339 13,168 8396 37,375
2030 148,928 186,449 126,665 134,662 165,543 94,887 14,750 9290 43,404
2031 163,573 209,538 136,127 147,670 185,789 100,780 16,521 10,279 50,405

e BAL(ILIT).

1) FAFEEIRE
2022~2031 FIREAFFEZRE IS WA LLEEFE 109.83% M FEFUDHE T FEAR TR Z ORI 3 H LU
112.38%I1 5 EEHR Tt 1 45 AR W LALREAF 107 47% R BEHR T o Hi b AT D A 3 2 R 6 St I 3 T B o T
WNRGE A, BRI K E HE . GM(L LB TN e IR A, 4 Ric2febkn, H2%prh

RSN, W AFEAFRE RS IEGRA TR “AANBE” . 014 6 Fir.

Table 6. Growth of income, expenditure and balance of basic pension insurance from 2022 to 2031

5% 6.2022~2031 FEEARFERIEUIN ., TH. K EKIEE TGN

HARTRE RIS KR L

Lk @N N K X SCHHE KR B2 Rildhisk gh I RKIE
2022 70,323 73,273 71,181
2023 77,238 1.098331982 82,347 1.123838249 76,498 1.074696899
2024 84,833 1.098332427 92,544 1.123829648 82,212 1.074694763
2025 93,175 1.098334375 104,004 1.123832988 88,353 1.074697125
2026 102,338 1.09834183 116,883 1.123831776 94,953 1.07470035
2027 112,401 1.098331021 131,357 1.123833235 102,046 1.074700115
2028 123,454 1.098335424 147,624 1.12383809 109,669 1.074701605
2029 135,594 1.098336222 165,905 1.123834878 117,861 1.074697499
2030 148,928 1.098337685 186,449 1.123829903 126,665 1.074698161
2031 163,573 1.098336109 209,538 1.123835472 136,127 1.074700983

AT,
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2) IREHER TIEA TR E R

2022~2031 FFIAHIR THEAR T2 ORI B SN AR 109.97% K3 LA AP 4R T IR LR A TR 2 R
W6 57 HY DAREAE 112.23% 038 FE BT 5 1M 25 43 U LAAEAE 106.21% 38 FE ST o SRR T 36 A F7 2 (-1 S H 1)
BB s TN &Y, SR KE B RS, W 7 Fis.

Table 7. Growth rate of basic old-age insurance for town workers
F 7. HRTEAFRZREIGKIEE

ERHR A TR 28 ORI (R 2

(N SN P > SCH B RitaiR SR

64,397 65,772 58,596

70,618 1.096603879 73,816 1.122301283 62,235 1.062103215
77,439 1.096590105 82,843 1.12229056 66,100 1.062103318
84,920 1.09660507 92,975 1.122303635 70,205 1.062102874
93,123 1.096596797 104,346 1.122301694 74,565 1.062103839
102,118 1.096592679 117,107 1.122295057 79,196 1.062106887
111,982 1.096594136 131,429 1.122298411 84,115 1.062111723
122,800 1.096604811 147,503 1.122301775 89,339 1.062105451
134,662 1.096596091 165,543 1.122302597 94,887 1.062100538
147,670 1.096597407 185,789 1.12230055 100,780 1.062105452

e BAL(ILTT).

3) W 2 fmRILARIEZIRE:

2022~2031 4 2 Ji [IRIEAR TR AR B SN AR 112.01% 3 FEAR AP 4R TH: IR 2 J8 RREEA TR 2 R
B 57 HY PAAEAE 110.64% 138 BEHE T 45 43 U LAEAE 116.13% R FEH2 T o 30 2 J8 IRIEA TR Z (R 45 42 (38
KIS = TURNFISCH, SRS H I KOl B i1, Wik 8 Fioms

Table 8. Growth rate of basic old-age insurance for urban and rural residents

#* 8. W2 EREAFZHRMEKIEE

Yk 2 i BIE A TR ORI T R P

LION YE N K i SCHH K R RitsiR SRR
5953 4135 13,120

6668 1.120107509 4575 1.106408706 15,237 1.161356707
7469 1.120125975 5062 1.106448087 17,695 1.161317845
8366 1.120096398 5601 1.106479652 20,549 1.1612885
9371 1.120129094 6198 1.106588109 23,864 1.161321719
10,496 1.120051222 6858 1.106485963 27,713 1.161288971
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Continued
11,756 1.120045732 7588 1.106445028 32,183 1.161296143
13,168 1.120108881 8396 1.106483922 37,375 1.161327409
14,750 1.120139733 9290 1.106479276 43,404 1.161311037
16,521 1.120067797 10,279 1.106458558 50,405 1.161298498

Ve B2
5.3. RS

1) fEH GMQ, )AL AA — 2 M2 HE 0 E

AL 2014~2021 4 8 AE MM N GM(L L) IR Ar, B85 8 SR /Ry o #r Skak, BT —
SEMZHOME . EREA S KRR, BORAE AW, RN 25 2B e AR 22k . GM(1,1)
R R B BEAE AR RPN BR L R AL BT S — FEI R OL T, BEATRZ RIS EEE RN . . SRIK
JEo BTl GM(L)MARUAEED S BT I AR e sy, BT RERSEPR AR iR E, IREZJFMNBOR. 3H
B A HLAt PR 2R R

2) BIAFRERBIESAERENG K, (RSO RE RTINS K

BT AN LZEAL A H R, REZENOBEAR BT, BRKEE ARG S BEA TR R
B SCHIAET Ko (HRREATRE RN EIR B S5 s NSk, 5780 N D KIBREK T &4
NS RIERE, FEATRE ORI I B NG MR B /N T SO BB . FrbL, H TR ZEA W 52 8 2 R Ik
ZIMEMFRE R R, §RTRERIE G NN, TG AT PSR A R

3) W2 JEREAFFZRINN . G RIGKMEE & T IMAEIPEA TIRB R . SR KRR

Zeid GML )BT, I 2 5 RIFE RGN . G5 RIGIEE & T IR TR RN . 4R
BRI . H 2014 LK, W2 R RIEATFEREIRE AL, AT G2 2 FR, RN OREKP
FEAWIE . HINZ B RIFERBIE GG RRTINER THEAIRZREIE G LR, MR EER AR
CARS LG R AR W, BRI 2 R IR DR IS AN AR R T A TR AR

6. 44iE

HAFFERRRNAT “BEPFR ZHPK” FIERRRE, RA SRR RIS, 0 B AEE
A BT, FRE A TR E RIS SO AWK, (HRIEEATRE RGN R —, R 2 i $ %
Vi A RBUSATRCR AR, FRE R — M AR, IR 280 BRI 2% U5 3 iRk 55
The, AT S E S ERBI B2 IRSEN . RRIEARTRE R IE G K e —T7 1
R E L RRE M FRERBE R, T RFREREEEIBNKIE, e RSk 577
T 75 N5 TR 2 DRSS R R (EE B RE 7T, PR TE B IR BT IRIE, I AR S AR TR PRI B B 1

SE
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